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A B S T R A C T

Background

More than 400,000 cases of oropharyngeal squamous cell cancer (OPSCC) are diagnosed every year worldwide and this is rising. Much of
the increase has been attributed to human papillomavirus (HPV). HPV-positive OPSCC patients are oHen younger and have significantly
improved survival relative to HPV-negative patients. Traditional management of OPSCC has been with radiotherapy with or without
chemotherapy, as this was shown to have similar survival to open surgery but with significantly lower morbidity. Techniques have evolved,
however, with the development of computerised planning and intensity-modulated radiotherapy, and of minimally invasive surgical
techniques. Acute and late toxicities associated with chemoradiotherapy are a significant burden for OPSCC patients and with an ever-
younger cohort, any strategies that could decrease treatment-associated morbidity should be investigated.

Objectives

To assess the eJects of de-intensified adjuvant (chemo)radiotherapy in comparison to standard adjuvant (chemo)radiotherapy in patients
treated with minimally invasive transoral surgery (transoral robotic surgery or transoral laser microsurgery) for resectable HPV-positive
oropharyngeal squamous cell carcinoma.

Search methods

The Cochrane ENT Information Specialist searched the Cochrane ENT Trials Register; Central Register of Controlled Trials (CENTRAL); Ovid
MEDLINE; Ovid Embase; CINAHL; Web of Science; ClinicalTrials.gov; ICTRP and additional sources for published and unpublished trials.
The date of the search was 26 April 2018.

Selection criteria

Randomised controlled trials (RCTs) in patients with carcinoma of the oropharynx (as defined by the World Health Organization
classification C09, C10). Cancers included were primary HPV-positive squamous cell tumours originating from the oropharyngeal mucosa.
Tumours were classified as T1-4a with or without nodal spread and with no evidence of distant metastatic spread. The intervention
was minimally invasive transoral surgery followed by de-intensified adjuvant therapy (either omission of chemotherapy or reduced-dose
radiotherapy). The comparator was minimally invasive transoral surgery followed by standard concurrent chemoradiotherapy or standard-
dose radiotherapy. The treatments received were of curative intent and patients had not undergone any prior intervention, other than
diagnostic biopsy.
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Data collection and analysis

We used the standard methodological procedures expected by Cochrane. Our primary outcomes were overall survival (disease-related
survival was to be studied where possible) and disease-free survival, measured at one, two, three and five years. Our secondary outcomes
included assessment of swallowing ability and voice, measured at one, six, 12 and 24 months. We planned to use GRADE to assess the
quality of evidence for each outcome.

Main results

We did not identify any completed RCTs that met our inclusion criteria. However, three eligible studies are in progress:

ADEPT is a phase III trial comparing postoperative radiotherapy with or without cisplatin in HPV-positive T1-4a OPSCC patients. Included
patients must have received minimally invasive surgery and demonstrated extra-capsular spread from disease in the neck.

ECOG-E3311 is a phase II trial of treatment for HPV-positive locally advanced OPSCC (stages III-IVa + IVb without distant metastasis). Patients
are stratified aHer minimally invasive surgery. Medium-risk patients are randomised to either standard or reduced-dose radiotherapy.

PATHOS is a phase III trial of treatment for HPV-positive OPSCC (T1-3, N0-2b). Patients are stratified aHer minimally invasive surgery.
Medium-risk patients are randomised to either standard or reduced-dose radiotherapy. High-risk patients are randomised to radiotherapy
with or without concurrent cisplatin.

Authors' conclusions

This review highlights the current lack of high-quality randomised controlled trials studying treatment de-escalation aHer minimally
invasive surgery in patients with HPV-positive OPSCC. However, trials that will meet the inclusion criteria for this review are in progress
with results expected between 2021 and 2023.

P L A I N   L A N G U A G E   S U M M A R Y

Reduced-dose radiotherapy/chemotherapy compared to standard-dose treatment a7er keyhole surgery for throat cancer caused
by human papillomavirus

Review question

What are the eJects of reduced-dose radiotherapy/chemotherapy treatment compared to standard-dose treatment aHer keyhole surgery
for throat cancer caused by human papillomavirus (HPV)?

Background

More than 400,000 cases of cancer of the throat are diagnosed each year and this is increasing, with HPV being a significant factor. Throat
cancer caused by this virus oHen aJects younger patients but has a better prognosis than non-viral throat cancer. Traditional treatment for
throat cancer is with radiotherapy and chemotherapy as this had been shown to have similar survival outcomes to surgery but with fewer
side eJects. However, treatments have evolved, such as computerised planning and improvements in radiotherapy, and the development
of keyhole surgery, which have the potential for fewer side eJects. Chemotherapy and radiotherapy do have long-term negative eJects on
quality of life. With younger patients being aJected, any way of reducing these side eJects should be investigated.

Study characteristics

In April 2018, we searched for randomised controlled trials (RCTs) that had compared reduced-dose radiotherapy/chemotherapy treatment
with standard-dose treatment. We were interested in the outcomes of overall survival and disease-free survival, as well as the eJects on
swallowing ability and voice. Our searches did not identify any completed RCTs, however three relevant studies are ongoing and the first
results are expected between 2021 and 2023.

Key results

Currently there is no high-quality evidence comparing these two treatments, however such trials are in progress.
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Summary of findings for the main comparison.   Low-dose adjuvant radiotherapy versus standard-dose adjuvant radiotherapy

Low-dose adjuvant radiotherapy compared with standard-dose adjuvant radiotherapy for patients with HPV-positive oropharyngeal carcinoma who have re-
ceived minimally invasive transoral surgery

Patient or population: patients with HPV-positive oropharyngeal carcinoma who have received minimally invasive transoral surgery

Settings: post minimally invasive transoral surgery

Intervention: low-dose adjuvant radiotherapy

Comparison: standard-dose adjuvant radiotherapy

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding
risk

Outcomes

Standard-dose ad-
juvant radiothera-
py

Low-dose adju-
vant radiotherapy

Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall survival

Follow-up: at 1, 2, 3 and 5 years

No data available (no included studies)

Disease-free survival

Follow-up: at 1, 2, 3 and 5 years

No data available (no included studies)

Swallowing ability

Follow-up: at 1, 6, 12 and 24 months

No data available (no included studies)

Voice (Voice Handicap Index)

Follow-up: at 1, 6, 12 and 24 months

No data available (no included studies)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
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Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

 
 

Summary of findings 2.   Standard-dose adjuvant radiotherapy alone versus adjuvant chemoradiotherapy

Standard-dose adjuvant radiotherapy alone compared with adjuvant chemoradiotherapy for patients with HPV-positive oropharyngeal carcinoma who have re-
ceived minimally invasive transoral surgery

Patient or population: patients with HPV-positive oropharyngeal carcinoma who have received minimally invasive transoral surgery

Settings: post minimally invasive transoral surgery

Intervention: standard-dose adjuvant radiotherapy alone

Comparison: adjuvant chemoradiotherapy

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Adjuvant
chemoradiothera-
py

Standard-dose ad-
juvant radiotherapy
alone

Relative effect
(95% CI)

No of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Overall survival

Follow-up: at 1, 2, 3 and 5 years

No data available (no included studies)

Disease-free survival

Follow-up: at 1, 2, 3 and 5 years

No data available (no included studies)

Swallowing ability

Follow-up: at 1, 6, 12 and 24 months

No data available (no included studies)

Voice (Voice Handicap Index)

Follow-up: at 1, 6, 12 and 24 months

No data available (no included studies)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).

GRADE Working Group grades of evidence
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High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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B A C K G R O U N D

Description of the condition

More than 400,000 cases of oropharyngeal squamous cell
carcinoma (OPSCC) are diagnosed each year worldwide
(Chaturvedi 2013). According to the US Centers for Disease Control
and Prevention there were approximately 18,917 new cases of
human papillomavirus-associated OPSCC in the United States in
2015 (Van Dyne 2018). Worldwide, the incidence of OPSCC ranges
from 7 to 17 cases per 100,000 persons and is steadily rising
(Chaturvedi 2013), particularly in developed countries and young
males (Chaturvedi 2011; Gillison 2015; Van Dyne 2018).

Human papillomavirus (HPV) is a major carcinogen, with an
estimated 4.8% of total worldwide cancers in 2008 linked to
the virus (de Martel 2012). HPV now meets the epidemiological
criteria for OPSCC causality, especially in non-smokers (Gillison
2015; SudhoJ 2011). Meta-analysis of the world literature
has demonstrated that the proportion of HPV-associated
oropharyngeal cancer has increased from 40.5% in studies
recruiting before the year 2000 to 72.2% in studies reporting
aHer 2005 (Mehanna 2013), although this is known to vary by
individual population (Schache 2016). In contrast to this apparent
overall trend, recent published work has shown that in the UK
over the period 2002 to 2011, whilst the overall incidence of
OPSCC doubled, the proportion that were HPV-positive stayed
the same, demonstrating a concomitant increase in non-HPV
associated OPSCC (Schache 2016). In the UK population, therefore,
the increase cannot be attributed to HPV alone.

It is worth noting that HPV-positive OPSCC patients have
significantly improved rates of both overall and disease-free
survival compared to HPV-negative tumour groups. HPV-positive
OPSCC is associated with a 58% reduction in the risk of death
compared to HPV-negative disease (Ang 2010; Fakhry 2008). Indeed
the presence or absence of HPV with regard to the tumour may
have a greater impact on five-year survival than T stage or nodal
status alone (Haughey 2011). This is illustrated by its inclusion as a
significant factor in the progression from the TNM Classification of
Malignant Tumours (TNM) 7th to 8th edition (TNM 2009; TNM 2017;
O'Sullivan 2016).

Risk factors for oral HPV infection include a history of orogenital
sexual practice, a large number of sexual partners and first
intercourse at an early age. The same factors also reflect changes
in modern society and combine to increase the cumulative eJect
of HPV infection in OPSCC (Chung 2009). HPV-negative OPSCC
tends to aJect an older age group and is normally associated
with smoking and alcohol. HPV-positive OPSCC behaves diJerently,
oHen presenting with a small primary in the oropharynx combined
with a metastatic cystic deposit in the neck. In the TNM 7th edition
this previously entailed a higher stage at presentation for the
majority of patients (Ang 2010; Dwivedi 2013; Evans 2010), however
this has been adjusted in the TNM 8th edition.

Description of the intervention

Over the last 20 years the management of oropharyngeal cancer has
changed dramatically. In 2002, Parsons et al published a review of
51 studies of patients with OPSCC who were treated with surgery
with or without radiotherapy or primary radiotherapy without neck
dissection (Parsons 2002). The cumulative five-year survival was

47% for patients undergoing primary surgical resection with or
without neck dissection, and 43% for those undergoing primary
radiotherapy with or without neck dissection. However, the severe
complication rate was 23% in the primary surgical group and only
6% in the primary radiotherapy group. This led to the conclusion
that non-operative therapy was superior to operative therapy for
OPSCC of all stages. More recently a large meta-analysis comparing
primary radiotherapy with chemoradiotherapy in 16,192 head
and neck squamous cell carcinoma (HNSCC) patients provided
updated results. The study concluded an absolute survival benefit
of 8.1% aHer five years in OPSCC patients treated with concurrent
chemoradiotherapy (Blanchard 2011).

Acute and late toxicities associated with chemoradiotherapy
are, however, a significant burden for oropharyngeal cancer
patients, with rates of acute and late grade 3 or higher toxicity
at approximately 80% and 25% to 60% respectively (Kelly
2016). Recognised toxicities include: gastric tube dependence,
pain, scarring, fibrosis, dysphagia, xerostomia, dental decay,
osteoradionecrosis, hypothyroidism, carotid stenosis and stroke
(Lee 2011). A relationship between the radiation dose to the
constrictor muscles and long-term swallowing diJiculties has
been well established: patients in whom more than 78% of their
cricopharyngeus inlet receives over 60 Gy have a 50% risk of
developing a stricture (Chen 2010). The addition of chemotherapy
to radiotherapy worsens toxicity as demonstrated by the Intergroup
trial, which found rates of grade 3 or higher toxicity of 89.5%
in the chemoradiotherapy cohort compared to 52% in the
radiotherapy alone cohort (Adelstein 2003). Furthermore, late
toxicities may be under-recognised as the 10-year results of RTOG
91-11 found increased non-cancer mortality in the concurrent
chemoradiotherapy arm (30.8%) compared to the induction
chemotherapy arm (20.8%) or radiotherapy alone arm (16.9%)
(Forastiere 2013). The incidence of dysphagia and feeding tube
dependence post chemoradiotherapy cannot be entirely attributed
to the treatment as there is evidence that part of the eJect is due to
disuse atrophy and resultant adverse remodelling of aerodigestive
tract muscles (Hutcheson 2013).

Both open surgery and radiotherapy/concurrent
chemoradiotherapy have drawbacks in terms of cost, overall
survival and patient quality of life (Haigentz 2009; Machtay 2008).
The benefit of a novel treatment regimen with lower toxicity is
therefore clear, especially given the younger patient cohort who will
have to live with treatment sequelae for longer.

As the biological diJerences in viral/non-viral associated OPSCC
are further elaborated (Masterson 2015; Pyeon 2007; Slebos 2006),
radical change in most therapeutic interventions has taken place.
In radiotherapy, intensity modulation and computerised planning
have been introduced to external beam therapy. In surgery, the
focus has shiHed to the use of minimally invasive procedures such
as transoral laser microsurgery or transoral robotic surgery, which
demonstrate reduced immediate postoperative toxicity, reduced
length of hospital stay and faster functional recovery compared
with open surgery (Holsinger 2015). Furthermore, these techniques
have the potential to improve organ preservation and function,
and ameliorate the economic burden of treatment. Additionally,
with regard to control of lymphatic spread, neck dissections have
become more selective (resulting in the removal of fewer normal
structures and therefore lower morbidity) (Adelstein 2012).

De-intensified adjuvant (chemo)radiotherapy versus standard adjuvant chemoradiotherapy post transoral minimally invasive surgery for
resectable HPV-positive oropharyngeal carcinoma (Review)
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We have reviewed the evidence from studies comparing transoral
minimally invasive surgery with (chemo)radiotherapy in the related
Cochrane Review: 'Minimally invasive surgery versus radiotherapy/
chemoradiotherapy for small-volume primary oropharyngeal
carcinoma' (Howard 2016).

De-intensified treatment strategies

The use of minimally invasive surgery for the primary site provides
two principal areas of benefit. Firstly, it results in less morbidity
for the patient compared to traditional open surgery. Secondly, in
the context of HPV-related OPSCC, it raises the potential option
of 'de-intensification therapy' with a concomitant reduction in
radiation-related morbidity (Masterson 2014a; Masterson 2014b;
Moore 2009). So far this has been borne out by observational
studies that suggest that transoral minimally invasive surgery
may have an advantage by improving patient quality of life and
functional outcome, and reducing the need for adjuvant concurrent
chemoradiotherapy (Leonhardt 2012; Moore 2013).

De-intensified treatment strategies fall into two groups. For
primary concurrent chemoradiotherapy the options are to replace
cisplatin with the epidermal growth factor receptor (EGFR) inhibitor
cetuximab or to reduce the dose of radiation. These strategies have
been covered by the Cochrane Review 'De-escalation treatment
protocols for human papillomavirus-associated oropharyngeal
squamous cell carcinoma' (Masterson 2014a). For primary surgery
the options include:

• administration of a lower dose of adjuvant radiotherapy; or

• omission of chemotherapy from the adjuvant treatment
regimen (radiotherapy alone).

It is these strategies that will be covered by this review.

The most appropriate option is decided based upon
histopathological examination of the surgical specimen. This
allows risk stratification of the individual patient, although
it is worth noting that this stratification relies on traditional
histopathological risk factors, which may not apply in HPV-positive
disease (Huang 2012; Masterson 2014b).

Patients are usually stratified into three cohorts:

• Low-risk: pathological findings associated with a low risk of
locoregional relapse, which usually has no adjuvant treatment.

• Medium-risk: locoregional disease (or early disease with adverse
histological features), which is usually treated with adjuvant
radiotherapy.

• High-risk: presence of positive (< 1 mm) margins, extracapsular
nodal spread or advanced disease, which is usually treated with
adjuvant chemoradiotherapy.

How the intervention might work

Toxicities (both acute and late) as a result of chemotherapy
and radiotherapy to the head and neck are well recognised.
If survival outcomes can be maintained, de-intensification of
adjuvant therapy provides the opportunity for a reduction in these
toxicities and an improved quality of life for patients. This is
increasingly important, especially considering the younger age of
some patients who will have to live with the consequences of
treatment for many years.

Why it is important to do this review

The oropharynx plays an essential role in swallowing, speech and
protecting the airway as it is situated at the bifurcation of the
respiratory and digestive tract. The toxicities from standard-dose
chemotherapy and radiotherapy are well recognised and treatment
modalities are therefore heavily influenced by the aim of reducing
the risk of functional disability where possible. In the context of
an expanding cohort of younger patients the potential eJects of
de-intensification of adjuvant (chemo)radiotherapy facilitated by
a minimally invasive surgical approach should be systematically
reviewed.

O B J E C T I V E S

To assess the eJects of de-intensified adjuvant
(chemo)radiotherapy in comparison to standard adjuvant
(chemo)radiotherapy in patients treated with minimally invasive
transoral surgery (transoral robotic surgery or transoral
laser microsurgery) for resectable HPV-positive oropharyngeal
squamous cell carcinoma.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs). We planned to exclude quasi-
randomised and cluster-randomised trials.

Types of participants

We planned to include patients with HPV-positive oropharyngeal
carcinoma (subsites C09 and C10 as defined by the World Health
Organization classification). Cancers included were T1-4a with or
without nodal disease with no evidence of distant metastatic
spread. All patients had received minimally invasive transoral
surgery.

We excluded carcinoma of the oral cavity (C01-06), nasopharynx
(C11), hypopharynx (C13) and larynx (C32) (WHO 2000).

We excluded patients receiving open surgery.

Types of interventions

Intervention

• De-intensified adjuvant (chemo)radiotherapy.

De-intensified radiotherapy, total dose 50 Gy given in 25 fractions.

De-intensified chemoradiotherapy (= standard dose radiotherapy
with omission of concurrent chemotherapy): radiotherapy alone,
total dose 60 Gy given in 30 fractions.

Control

• Standard adjuvant (chemo)radiotherapy.

Radiotherapy, total dose 60 Gy given in 30 fractions.

+/-

Chemotherapy: platinum-based agent (usually cisplatin)
administered concurrently with radiotherapy either weekly or
three-weekly.

De-intensified adjuvant (chemo)radiotherapy versus standard adjuvant chemoradiotherapy post transoral minimally invasive surgery for
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The comparisons were:

• Low-dose adjuvant radiotherapy versus standard-dose adjuvant
radiotherapy.

• Standard-dose adjuvant radiotherapy alone versus adjuvant
chemoradiotherapy.

Types of outcome measures

We planned to analyse the following outcomes in the review,
but we did not use them as a basis for including or excluding
studies. Primary outcomes focus on survival whilst the secondary
outcomes focus on quality of life indices that may be aJected by de-
intensification of treatment.

Primary outcomes

• Overall survival/total mortality (disease-related mortality was
also to be studied if possible).

• Disease-free survival.

We planned to measure these outcomes at one, two, three and five
years.

Secondary outcomes

• Swallowing ability, as measured by:
◦ the proportion of people with a gastrostomy tube (at one
year);

◦ the MD Anderson Dysphagia Inventory (MDADI);

◦ modified barium swallow ratings.

◦ return to normal diet, measured with the Performance Status
Scale for Head and Neck cancer (PSS-HN) normalcy of diet
scale.

• Voice, measured with the Voice Handicap Index (VHI).

Apart from the proportion of people with a gastrostomy tube we
planned to measure these outcomes at one, six, 12 and 24 months.

Despite the increasing focus on quality of life the optimal patient-
reported outcome instrument that should be used to measure the
impact of cancer therapy for the HPV-associated OPSCC patient
population is not clearly defined. Moreover, we feel that it is
important to distinguish between patient-reported outcomes and
quality of life measures that may be more subjective. Finally,
there is a danger that subtle diJerences in particular areas (e.g.
dysphagia) may be lost within more global scoring systems, adding
further complexity to the comparison (dilution eJect).

Search methods for identification of studies

The Cochrane ENT Information Specialist conducted systematic
searches for randomised controlled trials and controlled clinical
trials. There were no language, publication year or publication
status restrictions. The date of the search was 26 April 2018.

Electronic searches

We identified published, unpublished and ongoing studies by
searching the following databases from their inception:

• the Cochrane ENT Trials Register (searched via the Cochrane
Register of Studies to 26 April 2018);

• the Cochrane Central Register of Controlled Trials (CENTRAL)
(searched via the Cochrane Register of Studies to 26 April 2018);

• Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-
Indexed Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R)
(1946 to 26 April 2018);

• Ovid EMBASE (1974 to 26 April 2018);

• LILACS, lilacs.bvsalud.org (searched 2 April 2018);

• KoreaMed (searched via Google Scholar 27 April 2018);

• Web of Knowledge, Web of Science (1945 to 26 April 2018);

• ClinicalTrials.gov (searched via the Cochrane Register of Studies
to 27 April 2018);

• World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP), www.who.int/ictrp (searched to 26
April 2018).

The Information Specialist modelled subject strategies for
databases on the search strategy designed for CENTRAL. Where
appropriate, they were combined with subject strategy adaptations
of the highly sensitive search strategy designed by Cochrane for
identifying randomised controlled trials and controlled clinical
trials (as described in the Cochrane Handbook for Systematic
Reviews of Interventions Version 5.1.0, Box 6.4.b. (Handbook 2011).
The search strategy for CENTRAL is provided in Appendix 1.

Searching other resources

We scanned the reference lists of identified publications for
additional trials and contacted trial authors where necessary. In
addition, the Information Specialist searched Ovid MEDLINE to
retrieve existing systematic reviews relevant to this systematic
review, so that we could scan their reference lists for additional
trials. The Information Specialist also ran non-systematic searches
of Google Scholar to retrieve grey literature and other sources of
potential trials.

Data collection and analysis

Selection of studies

Two authors (JH and LM) independently screened each abstract.
We independently assessed full texts against the inclusion criteria.
Any conflict was resolved through discussion with a senior author.

Data extraction and management

Two authors (JH and LM) planned to independently extract data
using a specifically designed data extraction form. We planned to
pilot the data extraction form on several studies and adjust it as
necessary prior to use. Any disagreements were resolved through
consultation with a senior author. Where required we contacted
study authors for clarification or missing information.

For each study we planned to record the following:

• Year of publication, country of origin and source of study
funding.

• Details of the participants, including demographic
characteristics and criteria for inclusion and exclusion.

• Details of the type of intervention, timing and duration
(including type of surgery).

• Details of survival outcomes reported, with time intervals.

• Details of treatment-related morbidity, categorised as acute
(less than 90 days aHer treatment) or late (more than 90 days)
and classified according to the Common Terminology Criteria for
Adverse Events (CTCAE 4.03).
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• Details of all other outcomes reported, including method of
assessment and time intervals.

Assessment of risk of bias in included studies

Had suitable studies been identified JH and LM would have
assessed the risk of bias of the included studies independently, with
the following taken into consideration, as guided by theCochrane
Handbook for Systematic Reviews of Interventions (Handbook 2011):

• sequence generation;

• allocation concealment;

• blinding;

• incomplete outcome data;

• selective outcome reporting; and

• other sources of bias.

We planned to use the Cochrane 'Risk of bias' tool in RevMan 5.3
(RevMan 2014), which involves describing each of these domains
as reported in the trial and then assigning a judgement about the
adequacy of each entry: 'low', 'high' or 'unclear' risk of bias.

Measures of treatment e@ect

We planned to express continuous outcomes as a mean endpoint
(or change from baseline) for each group with standard deviation
and number of people. For continuous outcomes measured using
diJerent (but compatible) scales we planned to express treatment
eJects as a standardised mean diJerence (SMD).

We planned to express dichotomous outcomes as a risk ratio (RR)
with the number of people with the outcome and number of
participants.

We planned to express time-to-event outcomes as a hazard ratio
(HR) with standard deviation (SD).

We planned to preferentially report ordinal data as continuous,
however if studies only reported data dichotomously then we
would have expressed as dichotomous.

The analysis would have been on an intention-to-treat basis. Where
useful we planned to calculate the number needed to treat to
benefit/harm (NNTB/NNTH) to aid clinical interpretation of the
findings.

Unit of analysis issues

We planned to use data only from individually randomised
controlled trials to avoid unit of analysis issues. We excluded
cluster-randomised trials.

Dealing with missing data

Where standard deviations or hazard ratios were not reported we
planned to impute these from other reported data.

We planned to contact study authors:

• where a study protocol suggested that an outcome of interest
had been measured but was not reported;

• if not all data required for meta-analysis were reported;

• if standard deviation data or hazard ratios were not available
or estimable from other reported data (using the methods

detailed in the Cochrane Handbook for Systematic Reviews of
Interventions (Handbook 2011)).

Assessment of heterogeneity

We intended to assess clinical heterogeneity by examining the
types of participants, interventions and outcomes in each study. We
planned to conduct formal assessment using the Chi2 test (with a
significance level of α = 0.1 in view of the low power of this test)
and the I2 statistic (with 75% or more indicating a considerable
level of inconsistency), both available in RevMan 5.3 (RevMan
2014). If meta-analysis was performed we planned to further assess
heterogeneity by inspecting the overlap of confidence intervals for
the results of individual studies within a forest plot.

Assessment of reporting biases

We planned to assess reporting bias as within-study (outcome
reporting) bias and between-study (publication) bias.

Outcome reporting bias

Bias can occur if outcomes are not adequately reported to allow
further analysis. We planned to assess outcome reporting bias by
comparing the reported outcomes against the outcomes listed in
the trial protocol or methods section. Where the protocol, methods
or results indicated that an outcome had been measured but the
results were not presented suJiciently we planned to contact the
study authors. If no further information was found we planned to
judge this a 'high' risk of bias. If insuJicient information was found
to allow adequate judgement we planned to judge this an 'unclear'
risk of bias.

Publication bias

If suJicient studies were available we planned to create funnel
plots for the outcomes overall survival and dysphagia (MDADI
scores). If asymmetry was found we planned to investigate this
further according to the methodology in the Cochrane Handbook of
Systematic Reviews of Interventions (Handbook 2011).

Data synthesis

We planned to extract data from the included studies and enter
the data into RevMan 5.3 for statistical analysis. In the event of
incomplete data, we intended to contact the study authors to
obtain further information and to seek statistical advice where
necessary.

Our analysis of survival and disease recurrence would have
depended on the data available. We aimed to analyse the
proportion surviving at one, two, three and five years as either:

• proportion surviving; or

• hazard ratios, for comparison in meta-analysis if appropriate.

We planned to express the proportion of people with a gastrostomy
tube as a risk ratio. The remaining secondary outcomes were to
be restricted to assessment of validated assessment tools (where
appropriate). If the data provided were in the form of means
and standard deviations, we intended to display the eJects on
outcomes as a mean with standard deviation. If there was disparity
in terms of scales we planned to express the data as a SMD with 95%
confidence interval (CI). If hazard ratios were not quoted in studies,
we planned to calculate them from available summary statistics
such as observed events, expected events, variance, confidence
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intervals, P values or survival curves (Parmar 1998). If required, we
planned to analyse the survival curves using the online tool: https://
automeris.io/WebPlotDigitizer/.

We hoped to attempt a meta-analysis if studies were available with
similar comparisons and reporting the same outcome measures.
If appropriate, we intended to calculate pooled estimates using
a random-eJects model (Handbook 2011), as there is likely to be
significant statistical or clinical heterogeneity (an I2 value > 50%,
as specified in the Cochrane Handbook for Systematic Reviews of
Interventions).

Subgroup analysis and investigation of heterogeneity

We had no planned subgroup analyses.

We planned to assess heterogeneity using the methods advised
in the Cochrane Handbook for Systematic Reviews of Interventions
(Handbook 2011).

Sensitivity analysis

If meta-analysis had been performed we would have used
sensitivity analysis. If we included studies with high risk of bias
(e.g. poor follow-up rate) we would have re-calculated outcomes
including these studies individually to see what influence this had
on our presumed treatment eJect.

Where thresholds had been set for inclusion or analysis we planned
to re-analyse the data using values either side of the set threshold
to assess whether our decisions had influenced the outcomes.

GRADE and 'Summary of findings' table

We planned that three authors (JH, RD, LM) would ensure that each
study was independently assessed twice by diJerent authors using
the GRADE approach to rate the overall quality of evidence. The
quality of evidence reflects the extent to which we are confident
that an estimate of eJect is correct and we planned to apply this in
the interpretation of results. There are four possible ratings: high,
moderate, low and very low. A rating of high quality of evidence
implies that we are confident in our estimate of eJect and that
further research is very unlikely to change our confidence in the
estimate of eJect. A rating of very low quality implies that any
estimate of eJect obtained is very uncertain.

The GRADE approach rates evidence from RCTs that do not have
serious limitations as high quality. However, several factors can
lead to the downgrading of the evidence to moderate, low or very
low. The degree of downgrading is determined by the seriousness
of these factors:

• study limitations (risk of bias);

• inconsistency;

• indirectness of evidence;

• imprecision; and

• publication bias.

We planned to include 'Summary of findings' tables, constructed
according to the recommendations described in Chapter 10 of
the Cochrane Handbook for Systematic Reviews of Interventions
(Handbook 2011). The planned comparisons were:

• low-dose adjuvant radiotherapy versus standard-dose adjuvant
radiotherapy;

• standard-dose adjuvant radiotherapy alone versus adjuvant
chemoradiotherapy.

We planned to include the following outcomes in the 'Summary of
findings' tables:

Primary outcomes

• Overall survival.

• Disease-free survival.

Secondary outcomes

• Swallowing ability, as measured by:
◦ the proportion of people with a gastrostomy tube (at one
year);

◦ the MD Anderson Dysphagia Inventory (MDADI);

◦ modified barium swallow ratings;

◦ return to normal diet, measured with the Performance Status
Scale for Head and Neck cancer (PSS-HN) normalcy of diet
scale.

• Voice, measured with the Voice Handicap Index (VHI).

R E S U L T S

Description of studies

Results of the search

Our searches in April 2018 retrieved a total of 1959 records, which
reduced to 1527 aHer the removal of duplicates. Following title and
abstract screening we were able to discard 1502 irrelevant records.
We screened 25 records in full text. We discarded 20 of these studies
due to irrelevance (incorrect intervention, population, control,
study design etc). We formally excluded two studies (see below).

We identified three ongoing RCTs that are eligible for inclusion in
this review (see below).

The PRISMA diagram in Figure 1 shows our study search and
selection process.
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Figure 1.   Study search and selection process (PRISMA diagram).
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Included studies

We did not identify any completed studies that met the inclusion
criteria for the review.

Excluded studies

We excluded two studies from the review. See Characteristics of
excluded studies.

ORATOR ('Early-stage squamous cell carcinoma of the oropharynx:
radiotherapy versus trans-oral robotic surgery') is a randomised
controlled trial comparing primary radiotherapy with primary
transoral robotic surgery for early-stage (T1-2, N0-2) OPSCC. It is
currently in progress with an estimated completion date of June
2021 for part 1 (phase 2, 68 patients) and 2028 for part 2 (phase
3, 120 patients). Patients will be randomised to receive either
primary radiotherapy or primary transoral robotic surgery. The
primary outcome for part 1 is quality of life (at one year) and the
secondary outcomes include overall and progression-free survival
(at three and five years), toxicity and swallowing function (at five
years). The primary outcome for part 2 (phase III trial) is two-
year progression-free survival and the secondary outcomes are
overall survival and quality of life outcomes. We excluded this study
because the participants in the comparator group will not have
undergone surgery.

EORTC-1420 (European Organisation for Research and Treatment of
Cancer 1420) is a phase III, randomised study assessing the "best
of" radiotherapy compared to the "best of" minimally invasive
head and neck surgery in patients with T1-T2, N0 squamous cell
carcinoma (EORTC-1420). The study is recruiting, with an estimated
enrollment of 170 patients and an estimated completion in May
2026. The primary outcome will be the assessment of swallowing
function within the first year aHer the two treatment strategies.
We excluded this study because again the participants in the
comparator group will not have undergone surgery.

Ongoing studies

See Characteristics of ongoing studies.

ADEPT is a phase III prospective trial of de-escalated adjuvant
treatment aHer minimally invasive head and neck surgery
(transoral robotic surgery or transoral laser microsurgery) for
HPV-positive OPSCC (T1-4a) patients noted to have extracapsular
extension detected in the nodal disease. This study is currently in
progress and has finished recruiting (41 patients recruited), with an
estimated completion date of August 2021. Patients are allocated to
two arms aHer minimally invasive head and neck surgery through
randomisation or patient choice, to receive either postoperative
radiotherapy (60 Gy) alone or with concurrent systemic cisplatin
therapy.

The primary outcomes are disease-free survival and locoregional
control at two years. Secondary outcomes include overall survival
and distant metastasis rate up to five years, quality of life and
functional outcomes to two years, and toxicities up to 4.5 months.

ECOG-E3311 is a phase II prospective randomised trial of reduced
adjuvant treatment aHer transoral robotic surgery for HPV-positive,
locally advanced OPSCC (stages III-IVa + IVb without distant
metastases). The study is in progress but not recruiting (511
patients recruited), with an estimated completion date of February
2023. The primary foci for investigation are a feasibility study

of risk-adjusted adjuvant therapy and the oncologic outcomes
for intermediate-risk patients post transoral robotic surgery and
standard or de-escalated treatment.

Patients will be stratified into three groups depending on their
surgical histology. The low-risk group will have no adjuvant
therapy as per standard treatment. The medium-risk group will
be randomised to receive either standard (60 Gy) or de-escalated
(50 Gy) postoperative radiotherapy. The high-risk group will receive
postoperative radiotherapy (60 Gy) with concurrent cisplatin.

The primary outcomes include progression-free survival at two
years, risk distribution and grade 3-4 bleeding events during
surgery. Secondary outcomes include overall survival, swallowing
and voice function up to two years post treatment, and change
in patient-reported quality of life up to six months post radiation
treatment.

PATHOS is a phase III prospective randomised controlled trial
of reduced-intensity adjuvant treatment for HPV-positive OPSCC
(T1-3, N0-2b) patients treated with transoral robotic or laser
surgery, with an estimated recruitment of 242 patients and
estimated completion in December 2019.

Patients will be stratified into three groups depending on their
surgical histology. The low-risk group will have no adjuvant
therapy as per standard treatment. The medium-risk group will
be randomised to receive either standard (60 Gy) or de-escalated
(50 Gy) postoperative radiotherapy. The high-risk group will be
randomised to receive postoperative radiotherapy (60 Gy) with or
without concurrent cisplatin.

The primary outcome measure is swallowing function (MDADI) at
one year. Secondary outcomes include disease-free and overall
survival at six months, and swallowing function, quality of life and
acute or late toxicities measured at up to 24 months.

Risk of bias in included studies

No studies are included in the review.

E@ects of interventions

See: Summary of findings for the main comparison Low-
dose adjuvant radiotherapy versus standard-dose adjuvant
radiotherapy; Summary of findings 2 Standard-dose adjuvant
radiotherapy alone versus adjuvant chemoradiotherapy

No studies are included in the review.

D I S C U S S I O N

Summary of main results

We identified no completed randomised controlled trials (RCTs)
that met the inclusion criteria for this review. We are aware of three
RCTs meeting our inclusion criteria; however, all are currently in
progress (ADEPT; ECOG-E3311; PATHOS).

Overall completeness and applicability of evidence

We believe this is a thorough and unbiased review of the current
literature available on this subject. Unfortunately, there were no
eligible studies with results for inclusion in our analysis; however,
applicable studies are ongoing.

De-intensified adjuvant (chemo)radiotherapy versus standard adjuvant chemoradiotherapy post transoral minimally invasive surgery for
resectable HPV-positive oropharyngeal carcinoma (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

12



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Quality of the evidence

We did not identify any completed studies that could be included
in the review.

Potential biases in the review process

We have striven to design a protocol that would include all the
highest-quality evidence in this area (Howard 2018). The search
strategy was designed and run by a qualified Cochrane Information
Specialist so any bias here should be minimal. The search was
not limited to the English language. It is possible that suitable
studies have been carried out and the results published elsewhere
in another language; however, we feel that this is unlikely, as all
applicable studies are likely to have been registered with one of the
central trial registries.

All studies that we discarded during our search and selection
process were rejected based on study design (e.g. they were not
randomised) or because they were not on the topic of interest. We
formally excluded two studies because they compared a surgical
intervention with a non-surgical comparator and thus did not meet
our inclusion criteria.

Agreements and disagreements with other studies or
reviews

The debate regarding the relevance of traditional risk factors in
human papillomavirus (HPV)-positive disease and the necessity
of adjuvant therapy is ongoing, with conflicting evidence from
retrospective and non-randomised trials.

In a combined analysis of the results from EORTC-22931 and
RTOG-9501 Bernier et al demonstrated benefit from the addition of
chemotherapy to radiotherapy with extracapsular extension status
as one of the main risk factors warranting additional chemotherapy
(Bernier 2005). Furthermore, in a meta-analysis Blanchard et al
showed improved survival with the addition of chemotherapy to
radiotherapy (Blanchard 2011). More recent retrospective series,
however, have questioned the relevance of extracapsular extension
(Lewis 2011; Maxwell 2013; Sinha 2015a), with some suggesting that
the total number of nodes is more prognostic than extracapsular
extension or advanced N-stage (Sinha 2015b).

Grant et al published a retrospective series showing no benefit
in locoregional control from adjuvant treatment (HPV unknown
population) (Grant 2009). By contrast, Pasalic et al published a
retrospective series of 158 patients with intermediate or advanced

disease showing a benefit from adjuvant therapy in patients
with extracapsular extension compared to those without (hazard
ratio (HR) 4.34, 95% confidence interval (CI) 1.540 to 12.213; P =
0.006) (Pasalic 2018). Of note, there was no diJerence in overall
survival between the two groups; however, other series have again
demonstrated benefit in disease-free survival and overall survival
from adjuvant therapy in advanced disease (T4 tumour burden)
although the numbers were small (5 out of 62 treated surgically)
(Zenga 2015).

The overall picture from retrospective and non-randomised
controlled data is unclear at present and we therefore await the
results of the prospective randomised controlled trials currently
ongoing.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

This review highlights the current lack of high-quality randomised
controlled trials studying treatment de-escalation aHer minimally
invasive surgery in patients with human papillomavirus (HPV)-
positive oropharyngeal squamous cell cancer. As a result, we are
unable to comment on current practice.

Implications for research

This is clearly an area of interest to both patients and
clinicians. Future trials should include patients with HPV-positive
oropharyngeal squamous cell cancer, who have been treated with
minimally invasive surgery and are then randomised to either
standard adjuvant treatment or de-intensified adjuvant treatment.
Outcomes of interest include both survival and quality of life
indices, particularly assessment of swallowing. Trials that will meet
the inclusion criteria for this review are in progress, which should
hopefully shed more light on this topic.
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C H A R A C T E R I S T I C S   O F   S T U D I E S

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

EORTC-1420 ALLOCATION: prospective randomised controlled trial

PARTICIPANTS: HPV-positive OPSCC

INTERVENTION: minimally invasive (endoscopic) head and neck surgery versus standard radiother-
apy ± adjuvant chemotherapy (non-surgical, therefore excluded)

ORATOR ALLOCATION: prospective randomised controlled trial

PARTICIPANTS: HPV-positive OPSCC

INTERVENTION: minimally invasive (endoscopic) head and neck surgery versus standard radiother-
apy ± adjuvant chemotherapy (non-surgical, therefore excluded)

HPV: human papillomavirus
OPSCC: oropharyngeal squamous cell cancer
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title 'Adjuvant De-escalation, Extracapsular Spread, P16+, Transoral (ADEPT) Trial for Oropharynx Malig-
nancy (ADEPT)'

Methods Parallel-group randomised controlled trial

Participants Inclusion criteria:

• Patient must have histologically confirmed p16 positive OPSCC

• Patient must have undergone transoral resection of the T1-4a oropharynx primary to a negative
margin and neck dissection(s)

• Patient's disease must be pathologically N-stage positive

• Patient's disease must show extracapsular spread in their nodal metastasis verified by central
pathologist's review

• Patients with synchronous primaries are included

• Unknown primaries are included if the diagnosis and resection of a primary site in the oropharynx
is made from an endoscopic or robotic surgical procedure(s)

• Patients with recent excisional node biopsies/neck dissection are included if material is evaluable
for extracapsular spread

• 21 years of age or older

• ECOG performance status 2 or lower (Karnofsky 60% or higher)

• Normal organ and marrow function
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Exclusion criteria:

• Pathologically N stage negative disease

• Outside nodal tissue from previous neck biopsy/neck dissections with which extra-capsular ex-
tension cannot be confirmed or denied

• True unknown primary

• Distant metastatic disease at presentation

• Gross residual and/or microscopic disease present after surgery including re-resection(s), per the
operative and pathology report

• Patient must not have transoral robotic surgery for a T3 or T4 primary tumour

• Prior invasive malignancy (except non-melanomatous skin cancer) unless disease-free for a min-
imum of 3 years; non-invasive cancers are permitted

• Previous systemic chemotherapy for the study cancer (note: prior chemotherapy for a different
cancer is allowable)

• Receiving any other investigational agents

• Prior radiotherapy to the region of the study cancer that would result in overlap of radiotherapy
fields

• Life-threatening comorbid illnesses, e.g. stroke with major sequelae or myocardial infarction/un-
stable angina within preceding 3 months or psychiatric illness/social situations that would limit
compliance with study requirements

Interventions Surgery + neck dissection followed by:

Intervention group: radiotherapy (IMRT: 60 Gy in 30 fractions over 6 weeks)

Comparator group: radiotherapy + chemotherapy (IMRT: 60 Gy in 30 fractions over 6 weeks + cis-

platin 40 mg/m2 on days 1, 8, 15, 22, 29 and 36 of radiation therapy (6 doses, total 240 mg/m2))

Outcomes Primary outcomes:

• Disease-free survival (time frame: 2 years)

• Locoregional control (time frame: 2 years)

Secondary outcomes:

• Distant metastasis rate (time frame 2 years)

• Disease-specific survival (time frame 2 years)

• Cumulative incidence of complications/acute toxicity (time frame 4.5 months)

Function and quality of life (time frame 2 years)

Starting date 10 January 2013

Contact information Primary investigator: Jason Rich MD

Washington University School of Medicine

Notes https://clinicaltrials.gov/ct2/show/NCT01687413

ADEPT  (Continued)

 
 

Trial name or title 'Phase II randomized trial of transoral surgical resection followed by low-dose or standard-dose IM-
RT in resectable p16+ locally advanced oropharynx cancer'

Methods Parallel-group randomised controlled trial

ECOG-E3311 
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Participants Inclusion criteria:

• 18 years and older

• Registration to the surgery arm of the trial

• Eastern Cooperative Oncology Group (ECOG) performance status 0 or 1

• Newly diagnosed, histologically or cytologically confirmed SCC or undifferentiated carcinoma of
the oropharynx; oropharyngeal disease must be resectable

• American Joint Committee on Cancer (AJCC) TNM tumour stage III, IVa or IVb (with no evidence
of distant metastases) as determined by imaging studies (performed < 4 weeks prior to pre-regis-
tration) and complete head and neck examination

• Biopsy-proven cyclin-dependent kinase inhibitor 2A (p16)+ oropharyngeal cancer from either pri-
mary tumour or metastatic lymph node (p16 expression determined using immunohistochem-
istry)

• Nodal disease stage N1-N2b

• No prior radiation above the clavicles

• Histopathological assessment of surgical pathology must include examination for perineural in-
vasion, lymphovascular invasion and extracapsular extension/spread

Exclusion criteria:

• Primary or nodal disease fixed to the carotid artery, skull base or cervical spine

• Patients with N0 disease

• Prior invasive malignancy (except non-melanomatous skin cancer) unless disease-free for at least
2 years

• Intercurrent illness likely to interfere with protocol therapy or prevent surgical resection

• Uncontrolled diabetes, uncontrolled infection despite antibiotics or uncontrolled hypertension
within 30 days of registration

Interventions Intervention group A (TOS): patients undergo transoral surgical resection of the oropharyngeal tu-
mour

Intervention group B (TOS, low-dose IMRT): patients undergo transoral surgical resection of the
oropharyngeal tumour. Patients then undergo low-dose IMRT 5 days a week for 5 weeks.

Intervention group C (TOS, standard-dose IMRT): patients undergo transoral surgical resection of
the oropharyngeal tumour. Patients then undergo standard-dose IMRT 5 days a week for 6 weeks.

Intervention group D (TOS, standard-dose IMRT, chemotherapy): patients undergo transoral sur-
gical resection of the oropharyngeal tumour. Patients then undergo standard-dose IMRT 5 days a
week for 6 to 7 weeks. Patients also receive cisplatin IV over 60 minutes or carboplatin IV over 30
minutes on days 1, 8, 15, 22, 29, 36 and 43 during radiation therapy.

Outcomes Primary outcomes:

• Progression-free survival rate: defined as the proportion of patients alive and progression-free
(time frame: 2 years)

• Accrual rate (time frame: 18 months)

• Risk distribution: 90% binomial confidence interval will be estimated for the % of patients in each
risk group (time frame: 18 months)

• Incidence grade 3-4 bleeding events during surgery and positive margins after surgery, graded
according to National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CT-
CAE v4) (time frame: 18 months)

Secondary outcomes:

• Incidence of adverse events evaluated by NCI CTCAE v4 (time frame: 3 years)

• Overall survival (time frame: 3 years)

ECOG-E3311  (Continued)
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• Swallowing function before and after treatment, evaluated using the modified barium swallow
(MBS) ratings, performance status scale for head and neck cancer (PSS-HN) normalcy of diet scale
and the MD Anderson Dysphagia Inventory (MDADI) (time frame: 2 years)

• Voice before and after treatment, evaluated using the Voice Handicap Index-10 (time frame: 2
years)

• Change in patient-reported quality of life as measured using the Functional Assessment of Cancer
Therapy – Head and Neck (time frame: baseline to 6 months post RT)

Starting date 10 July 2013

Contact information Primary investigator: Robert Ferris MD

Eastern Cooperative Oncology Group

Notes https://clinicaltrials.gov/ct2/show/study/NCT01898494

ECOG-E3311  (Continued)

 
 

Trial name or title 'Post-operative Adjuvant Treatment for HPV-positive Tumours (PATHOS)'

Methods Parallel-group randomised controlled trial

Participants Inclusion criteria:

• Histologically confirmed diagnosis of squamous cell carcinoma of the oropharynx HPV-positive
on central testing (section 6.4)

• UICC TNM (7th edition) stage T1-T3, N0-N2b tumours of the oropharynx. Staging should be based
on cross-sectional imaging investigations carried out within 6 weeks of study entry*

• Local MDT decision to treat with primary transoral resection and neck dissection

• Patients considered fit for surgery and adjuvant treatment by the local MDT

• Aged 18 or over

• Written informed consent provided. *Current smokers with N2b disease (including smokers up to
2 years before diagnosis) are not eligible to be included.

Exclusion criteria:

• HPV-negative squamous cell carcinomas of the head and neck

• Patients with T4 primary oropharyngeal tumours and/or T1-T3 tumours where transoral surgery
is considered not feasible

• N2c-N3 nodal disease

• Unresectable retropharyngeal node involvement

• Current smokers with N2b disease (including smokers up to 2 years before diagnosis)

• Any pre-existing medical condition likely to impair swallowing function and/or a history of pre-
existing swallowing dysfunction

• Patients with distant metastatic disease (UICC TNM stage IVc disease) as determined by routine
pre-operative staging radiological investigations, e.g. CT thorax and upper abdomen or PET-CT

• Patients with a history of malignancy in the last 5 years, except basal cell carcinoma of the skin
or carcinoma in-situ of the cervix

• Women who are pregnant or breastfeeding and fertile women who will not be using contraception
during the trial

Interventions Surgery (TLM or TORS) + neck dissection then stratification by pathology:

Low-risk (Intervention group A): no adjuvant therapy

Intermediate-risk (Intervention group B) then randomised to:

PATHOS 
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(B1) Postoperative RT 60 Gy in 30 fractions (Control arm)

(B2) Postoperative RT 50 Gy in 25 fractions (Test arm)

High-risk (Intervention group C) then randomised to:

(C1) Postoperative RT 60 Gy in 30 fractions with concurrent cisplatin (Test arm)

(C2) Postoperative RT 60 Gy in 30 fractions (Test arm)

Outcomes Primary outcome:

• Phase II: patient-reported swallowing outcome (time frame: at 12 months following treatment
measured using the MD Anderson Dysphagia Inventory (MDADI) score)

Secondary outcomes:

• Swallowing panel including qualitative and quantitative swallowing assessments (time frame:
baseline; 4 weeks (± 2 weeks) post-surgery, prior to start of any adjuvant treatment; 4 weeks (± 2
weeks) post-treatment; 6 months (± 4 weeks) post-treatment; 12 months (± 4 weeks) post-treat-
ment; 24 months (± 8 weeks) post-treatment)

• Water swallow test

• Quality of life (using validated EORTC QLQ C30 and HN35 questionnaires) (time frame: baseline;
4 weeks (± 2 weeks) post-surgery, prior to start of any adjuvant treatment; 4 weeks (± 2 weeks)
post-treatment; 6 months (± 4 weeks) post-treatment; 12 months (± 4 weeks) post-treatment; 24
months (± 8 weeks) post-treatment)

• Quality of life questions

• Acute and late toxicity using CTCAE version 4.03 (time frame: weekly during radiotherapy and at
end of treatment; 4 weeks (± 2 weeks) post-surgery, prior to start of any adjuvant treatment; 4
weeks (± 2 weeks), 6 months (± 4 weeks), 12 months (± 4 weeks) and 24 months (± 8 weeks) post-
treatment)

• Overall survival (time frame: 6 months intervals)

• Disease-free survival (time frame: 6 months intervals)

Starting date December 2014

Contact information Principal Investigator: Mererid Evans PhD, Velindre NHS Trust

Trial Manager: Lisette Nixon, Velindre NHS Trust

Notes https://clinicaltrials.gov/ct2/show/NCT02215265

PATHOS  (Continued)

CT: computerised tomography
CTCAE: Common Terminology Criteria for Adverse Events
ECOG: Eastern Cooperative Oncology Group
EORTC: European Organisation for Research and Treatment of Cancer
IMRT: intensity-modulated radiotherapy
MDT: multidisciplinary team
NCI: National Cancer Institute
OPSCC: oropharyngeal squamous cell cancer
PET-CT: positron emission tomography–computed tomography
SCC: squamous cell cancer
TLM: transoral laser microsurgery
TORS: transoral robotic surgery
TOS: transoral surgery
UICC: Union for International Cancer Control
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A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor: [Oropharyngeal Neoplasms] explode all trees

#2 MeSH descriptor: [Head and Neck Neoplasms] this term only

#3 MeSH descriptor: [Otorhinolaryngologic Neoplasms] explode all trees

#4 MeSH descriptor: [Neoplasms] explode all trees

#5 cancer* or carcinoma* or neoplas* or tumour* or tumour* or malignan* or SCC*

#6 #4 or #5

#7 MeSH descriptor: [Oropharynx] explode all trees

#8 oropharyn* or mesopharyn* or tonsil* or "head and neck" or "head neck" or "head-neck" or "head-and-neck" or tongue

#9 #7 or #8

#10 #6 and #9

#11 HNSCC or SCCHN or OP-SCC or OPSCC or OPC or SCCOP

#12 #1 or #2 or #3 or #10 or #11

#13 MeSH descriptor: [Surgical Procedures, Operative] explode all trees 93705

#14 surg* or operat* or microsurg* or resect* or dissect* or microdissect* or excis or microresect*

#15 #13 or #14

#16 #12 and #15

#17 MeSH descriptor: [Head and Neck Neoplasms] this term only and with qualifier(s): [Surgery - SU]

#18 MeSH descriptor: [Otorhinolaryngologic Neoplasms] explode all trees and with qualifier(s): [Surgery - SU]

#19 MeSH descriptor: [Oropharyngeal Neoplasms] explode all trees and with qualifier(s): [Surgery - SU]
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