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Abstract

Unknown primary head and neck squamous cell carcinoma is a rare condition with
poor prognosis compared to tumours with a known primary site. There are no consistent
guidelines or strong evidence to guide the management of these tumours. Surgery or
radiotherapy are equally common primary treatment modalities for these patients. A
systematic review was therefore conducted to assess the effectiveness of primary surgery

compared to primary radiotherapy.

A pre-defined search strategy was used to search PubMed, Embase and ProQuest
databases. Titles and abstracts were screened against inclusion criteria and full texts of
potentially relevant studies retrieved to assess final eligibility. These studies underwent
critical appraisal by two independent reviewers for assessment of their methodological
quality. Five of these studies were included in pooled meta-analysis. Primary outcome
measures of interest were overall survival and regional and relapse free survival. Primary
emergence, neck recurrence and distant metastasis rates were extracted and analysed to

substantiate the primary outcome measures.

Following screening of 9376 unique records identified by the search, ten
retrospective cohort studies, including a total of 655 participants that analysed data from
patient registries, were included in the review. Across the included studies, quality of
data synthesis and reporting was poor, especially the stratification of end point survival
data, summary statistics, reporting of treatment related toxicities and quality of life
measures. Meta-analysis (n=5) revealed no statistically significant difference in overall
survival based on the primary treatment modality (HR:0.86, p=0.60) but favoured primary

surgery for regional and relapse free survival (HR:0.57, p=0.07). Early stage disease at

X



the time of treatment initiation had improved overall survival, regardless of the treatment
modality (HR:0.27, p=0.008). Rate of primary emergence (median = 5%) after five years
did not increase when the mucosa was not irradiated in suspected cutaneous cancer
patients. However, treatment with neck dissection alone without patient risk stratification

increased primary emergence rates as well as neck failure rates.

In conclusion, there is no treatment modality dependent difference in overall
survival or regional and relapse free survival. Cutaneous origin of unknown primary head
and neck cancers need to be considered and treated differently to cancers of occult

mucosal origin.
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CHAPTER 1: INTRODUCTION

1.1 Review question

What is the effectiveness of primary surgery compared to primary radiotherapy in

the treatment of unknown primary head and neck squamous cell carcinoma?

1.2 Significance of the research question

Head and neck squamous cell carcinoma (HNSCC) of unknown primary site
(HNCUP) is described as the presence of cervical lymph node metastasis without an
identifiable primary tumour site.! A truly unknown primary HNSCC is relatively rare,
accounting for approximately 3% of newly diagnosed HNSCC.?> In the absence of
advanced imaging techniques such as fluorodeoxyglucose positron emission tomography
(FDG-PET) currently available for detection of small tumours hidden from plain site,
confirmed rates are historically as high as 10%.> In HNCUP, the primary tumour is
thought to arise from the upper aero-digestive tract or the skin, based on the patterns of
lymphatic drainage mapped in previous studies.* Treatment paradigms for HNCUP are
heterogeneous; treatment options include a primary neck dissection with adjuvant
radiotherapy or primary radiotherapy with concurrent chemotherapy. Recently, however,
diagnostic transoral robotic surgery (TORS) assisted endoscopic procedures have begun
to be adopted as a component of primary surgical treatment. The advantages of the TORS
tongue base mucosectomy include exclusion of one possible site for an occult primary
lesion, eliminating the need to irradiate the tongue base.> The non-surgical approach to
HNCUP includes primary radiotherapy to the neck nodal site and suspected mucosal sites,

with or without chemotherapy.® A planned neck dissection (PND) may also be included



in the treatment protocol following chemoradiation,’

although controversy exists
regarding the role of a PND, as no clear survival benefit has been shown after primary

chemoradiation, except as a salvage procedure following treatment failure.®

The objective of the systematic review presented in this thesis is to assess the
effectiveness of common treatment modalities for HNCUP. Mainstream modalities are
primary surgery, followed by adjuvant radiotherapy, with or without the addition of
chemotherapy, or primary radiation with chemotherapy. An existing meta-analysis by Liu
et al.’ that evaluated the optimum radiotherapy options for HNCUP included multiple
comparisons: surgical versus radiotherapy, unilateral versus bilateral neck irradiation and
neck only versus neck and possible primary site irradiation. They found that surgery
followed by adjuvant radiotherapy had a five-year overall survival advantage (RR = 0.74,
95% CI 0.59 — 0.92, p < 0.001). However, the usefulness of this analysis to elucidate
which treatment modality is superior and better inform clinical practice is questionable
due to the inclusion of various radiation techniques that are no longer used in HNCUP in
the pooled analysis and the inclusion studies without direct comparison to other treatment
modalities. Another comprehensive outcomes review of HNCUP, appraising studies from
1998 to 2010, reported no statistically significant five-year survival difference between
primary surgery and primary radiotherapy.'® The authors also reported a neck stage
dependent reduction in overall survival where smaller neck nodes had improved
survival.! However, in this study, the analysis was not stratified based on type of

radiotherapy used nor morbidity associated with the treatment.



1.3 Epidemiology of head and neck squamous cell carcinoma

Squamous cell carcinoma (SCC) is the predominant histopathological diagnosis of
head and neck cancers.'! It is the sixth most common cancer worldwide, with an incidence
of up to 600,000 cases per year with a predilection to the male gender.'> Prior to the
2000s, tobacco and alcohol use were the predominant identifiable causative agents for
HNSCC."® However, in recent times, the human papilloma virus (HPV) has been
identified to play a more dominant role as a causative agent.'* Interestingly, HPV positive
cancers are affecting younger patients of higher socio-economic status compared to the

patients with HPV negative HNSCCs with no clear reasons identified to date.'®

1.4 Mucosal, cutaneous and lymphatic anatomy of the head and neck region

Lymph nodes in the head and neck region are divided into multiple segments (also
known as lymph node levels), based on generally consistent anatomical landmarks and
consistent with biologically significant pathways of regional tumour metastasis (Figure
1).1® This classification is used to describe various forms of lymph node dissections in
head and neck surgery. Classically, regions of the neck are divided into cervical triangles
based on prominent musculature, namely, anterior, carotid and posterior triangles. Each
of these compartments can be further divided. The anterior triangle is subdivided into the
submandibular and submental triangles by the anterior belly of the digastric muscle. The
carotid triangle is subdivided into superior and inferior triangles by the superior belly of
the omohyoid muscle. The posterior triangle is further divided into occipital and

supraclavicular triangles by the inferior belly of the omohyoid muscle.!”
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Figure 1. Neck lymph node levels, as described by the American Joint Committee on Cancer,
showing relevant anatomical landmarks and a schematic view of described nodal levels. Image
courtesy of A.Prof Frank Gaillard, Radiopaedia.org, rID: 9618, creative commons license."®

Classification of neck lymph nodes have evolved since the first anatomical
description by Henri Rouviere in 1938.!° It has been revised by Shah et al. in 1981,%°,Som
et al. in 2000%"*2 and most recently by the American Academy of Otolaryngology—Head
and Neck Surgery (AAOHNS).?* The improvement in the classification system has been
driven by the clinical applicability and ability for radiological discrimination of node
levels. In the most recent iteration, neck lymph nodes are divided into six main levels
and six sublevels (Table 1, Figure 1). The boundary separating level 1b from 2a is
formally defined as the border of the stylohyoid muscle; however, the stylohyoid muscle

is not palpable or easily identifiable on radiology.**



Table 1. Surgically distinct lymph node areas divided into “levels” with specific
anatomical boundaries

Lymph node level Anatomical boundaries

Level la Mandibular symphysis
Anterior belly of contralateral and ipsilateral digastric muscle
Body of hyoid bone

Level 1b Body of mandible
Anterior belly of digastric muscle
Stylohyoid muscle
Body of hyoid bone

Level 2a Skull base
Inferior border of the hyoid bone
Stylohyoid muscle
Spinal accessory nerve

Level 2b Skull base
Horizontal plane defined by the inferior border of the hyoid bone
Spinal accessory nerve
Lateral border of sternocleidomastoid muscle

Level 3 Horizontal plane defined by the inferior border of the hyoid bone
Horizontal plane defined by the inferior border of the cricoid cartilage
Lateral border of the sternohyoid muscle
Lateral border of the sternocleidomastoid muscle

Level 4 Inferior border of the cricoid cartilage
Clavicle
Lateral border of the sternohyoid muscle
Lateral border of the sternocleidomastoid muscle

Level 5a Apex of the sternocleidomastoid and trapezius muscle
Horizontal plane defined by the inferior border of cricoid cartilage
Lateral border of the sternocleidomastoid muscle
Medial border of the trapezius muscle

Level 5b Horizontal plane defined by the inferior border of the cricoid cartilage
Clavicle
Lateral border of the sternocleidomastoid muscle
Medial border of the trapezius muscle

Level 6 Hyoid bone
Suprasternal notch
Common carotid artery either side

All mucosal sites of the head and neck region could be a potential target for an
occult tumour. These sites can be separated to nasal cavity (including paranasal sinuses),
oral cavity, nasopharynx, oropharynx, laryngopharynx (or hypopharynx) and the larynx.?®
However, the nasopharynx, oropharynx and hypopharynx is considered the most at risk
for occult primary tumours giving rise to an HNCUP. In countries such as Australia,
where smoking rates are significantly lower, the rates of hypopharyngeal cancers have
become rare. Similarly, nasopharyngeal cancers appear largely limited to high risk East

Asian populations.



Regular exposure to ultraviolet light from the sun increases the incidence of

® Head and neck cutaneous sites are

cutaneous SCC in countries such as Australia.?
especially at risk. These cancers could also present as a HNCUP. Head and neck
cutaneous sites at risk include skin covering the scalp, face, ears and neck. Cutaneous
SCC from a head and neck source has a regional metastatic rate of approximately 5%?’
and metastasis to intra-parotid lymph nodes is also common in contrast to mucosal SCC.?
The parotid gland is the largest salivary gland in the head and neck region, present
bilaterally, antero-inferior to the external auditory canal, lateral to the ramus of mandible,
and overlying the masseteric muscle. It is closely associated to facial skin, only separated
by the superficial musculo-aponeurotic system and the parotid fascia that overlies this
gland, that may also allow direct invasion of cutaneous malignancies. This salivary gland
is unique, with intra-glandular lymph nodes due to embryologically late development of
its capsule following the development of the surrounding lymphatic pathways.>’ These
lymph nodes located within the parotid gland are often the first-echelon nodes draining
the skin covering the face and scalp.>® Therefore, in patients prone to cutaneous SCC
presenting with a HNCUP, involvement of the ipsilateral parotid gland should be

considered and included in the treatment decision, even in the absence of gross parotid

disease.

1.5 Pathophysiology of head and neck squamous cell carcinoma

HNSCC arise as a result of clonal transformation of pre-cancerous lesions,
progressing from dysplasia to carcinoma in situ and subsequently to an invasive tumour.
Risk factors mentioned earlier lead to molecular insults that accumulate in order to
facilitate the development of these highly aggressive malignancies. Various molecular

pathways are described in current literature and these are reviewed in this section.



1.5.1 Molecular basis of squamous cell carcinomas

HNSCCs occur due to a combination of molecular events, including numerous gene
mutations. Numerous genes have been implicated in the pathogenesis of HNSCCs; these
include NOTCHI, NOTCH2, NOTCH3, IRF6, TP53, CDKN2A, HRAS, PTEN, SYNEI,
SYNE2, RIMS2, PCLO, Rb/INK4/ARF and PIK3CA.>' The TP53 (p53) gene pathway is
the most common mutation identified in more than half of all HNSCC.*? p353 is a tumour
suppressor gene that is identified in malignant as well as pre-malignant lesions such as
leukoplakia.>® This has led to the “patch-field” progression theory of HNSCC, where a
field of genetically abnormal mucosal tissue gaining growth advantage and further
mutations lead to a carcinoma.>* Further research suggests that p53 mutations in adjacent
tissue can be different from the primary neoplasm, indicating the potential for
metachronous tumours in the same patient after accumulation of further mutations in
adjacent tissues.*® There is also an independent association with poor survival in patients

with a truncating or function disrupting p53 mutation compared to patients without.*®

Another key tumour suppressor gene pathway of importance is Rb/INK4/ARF.3*

Inactivation of CDKN24 via the retinoblastoma (Rb) pathway is found in up to 30% of
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tumours.”” CDKN2A4 under normal physiological conditions encode for cell cycle

regulators. These regulators include p!/6/INK4A4 and p14/ARF/INK4B. The pl6/INK4A
pathway is particularly important in HPV positive HNSCC that is further explored in

Section 1.5.2.

NOTCH is an evolutionarily highly conserved signalling pathway that is also

implicated in HNSCC differentiation.® In benign tissue, TP63 (p63) and NOTCHI

9

controls the squamous morphogenesis of mucosa.”® The transcription factor p63 is
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expressed in keratinocytes of the basal layer and maintains their potential for proliferation,
and the expression of NOTCH1 causes terminal differentiation into spinous and granular
layers of the mucosa. Loss of NOTCHI and mutated expression of p63 remove further

barriers to neoplastic proliferation and survival of malignant cells.*

PI3K pathway is negatively regulated by PTEN and positively regulated by PIK3CA.
Up to 40% of HNSCC has a PTEN mutation, causing the activation of the P/3K signalling
pathway. This is important in HPV positive HNSCCs as the combination of HPV E6 and
E7 proteins with PIK3CA can lead to more invasive oropharyngeal carcinomas.** The
loss of p53, CDKN2A, TGFBR2/SMAD4 and amplification of CCNDI promotes
progression and stops apoptosis of neoplasms.** Invasive features of HNSCC are
promoted by the loss of cell adhesion molecules such as FAT1, SMAD3 and TFGB1.3
This summary of genetics in HNSCC implicates various molecular steps of cell
differentiation, tumour genesis, tumour progression and tumour suppression, giving rise
to a largely heterogeneous group of neoplasms despite a common and contiguous

anatomical location.

1.5.2 Role of human papilloma virus

Human papilloma viruses are DNA viruses with more than 100 subtypes identified
in humans.*! They are known to infect mucosal and cutaneous sites causing benign and
malignant lesions. High risk HPV genotypes have demonstrated a strong causal
relationship to SCC.*> The oncogenic potential of HPV is due to viral oncogenes E6 and
E7, blocking the function of p53 and Rb, respectively (p53 and Rb are tumour suppressor
genes; see Section 1.5.1).#*  The HPV subtypes 16 and 18 are considered high risk for

malignant potential. These are associated with up to 30% of head and neck cancers.*



However, a positive HPV status in oropharyngeal HNSCC gives an independent
prognostic advantage compared to HPV negative mucosal carcinomas.*> HPV status may
also determine the treatment response, as HPV positive patients are more responsive to
radiotherapy compared to HPV negative patients.*” A recent prospective trial have
identified a clear therapeutic response and a survival advantage for HPV positive
oropharyngeal HNSCC patients.*® In some treatment centres, an HPV positive tumour
neck node is considered an occult mucosal primary tumour likely originating from the
oropharynx.*” However, up to 30% of cutaneous SCC are also p16 positive without the

4849 A recent review and meta-

survival advantage described in mucosal primaries.
analysis confirms the presence of high-risk HPV in cutaneous SCCs more so compared
to normal skin, although, no causative or prognostic relationship was inferred.*
Therefore, cutaneous primary sites for HNCUP must also be considered when a neck node

is positive for HPV. There is no clear evidence to indicate if the survival advantage

demonstrated in patients with known primary sites can be extrapolated to HNCUP.*

To compound the issue, the way in which HPV is detected varies according to
resource availability and there is no international standard for this. pl6 is a surrogate
marker that is commonly reported in the literature and p16 protein expression can be
detected in aspirated biopsy (through generation of a cell block) and resected samples
using cytological techniques and immunohistochemistry, respectively.’! A positive p16
stain provides indirect evidence of transcriptionally active HPV.>> A recent systematic
review exploring this topic indicated that pl6 expression is better at predicting HPV

3 However, the

presence when more than 70% of tumour cells are stained positive.’
percentage quantification of staining is subjective. Direct evidence of HPV infection

(HPV DNA) can also be detected via polymerase chain reaction (PCR) or in-situ



hybridization techniques.’’ While the specificity of HPV hybridization is reported to be
high, the sensitivity is low.>* Studies using a combined approach to detect HPV have
positive patients, intermediate benefits for HPV negative but p16 positive patients, and
limited benefits for patients with p16 negative with or without HPV positivity.”> Recently,
the College of American Pathologists recommended the first-line use of pl6 as an
immunohistochemical marker and only to use the HPV DNA testing on a case by case
basis for extra information or in ambiguous cases.’® The recommendation to use HPV
DNA testing is largely based on access to technology and associated cost. The American
Joint Committee on Cancer (AJCC) recommends a combined approach for reporting HPV
status.’’ Prior to the availability of HPV testing, tumour morphology was used to
differentiate tumour prognosis and the Basaloid histological variant is often associated
with HPV positivity. Recent research however, suggests a poor congruence between
histological types and HPV positivity and does not recommend this as a primary method

of inferring HPV positivity.*®

1.6 Classification of head and neck squamous cell carcinoma

Appropriate clinical and pathological staging of cancer is crucial for clinical
decision making. Staging involves the grouping of patients based on similarities
concerning anatomy and other relevant factors. This categorisation becomes useful for
future research and standardised survival analysis to predict best practise for patients.
The AJCC regularly reviews staging systems to appropriately revise the staging based on
current evidence. Until 2017, HNSCC was staged using the seventh edition of AJCC
staging manual.”® Staging of HNSCC is currently based on the International Union
Against Cancer (UICC) TNM (tumour, nodes and metastasis) classification of malignant

tumours, and the 8th Edition or the AJCC staging manual.’” The eighth edition was
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released in mid-2016 for utilisation from 1 January 2017. Both systems identified T-
category based on local tumour growth, N-category (Table 2) based on regional nodal
spread of tumour and M-category based on distant metastasis, beyond the head and neck
region. Combination of the TNM categories allows for an overall four-tier overall staging
system, with stages 1-2 considered early and stages 3-4 considered advanced stage
malignancy with minor adjustments based on viral mediated of malignancy (Tables 3, 4
and 5).°7 This tiered organisation of staging allows for treatment decision making
processes to choose between curative verses palliative, and single-modality versus multi-
modality treatment regimens. The most important change from the 7th to the 8th edition
of AJCC TNM staging system is the inclusion of prognostic advantage of HPV positive
malignancies and the prognostic disadvantage of extra nodal extension of tumour.>”-%
The clinical component of staging relies on physical examination of the patient with the
aid of radiological findings (Table 6), while pathological staging is based on the analysis
of the histopathological specimen after surgical resection of the tumour (Table 3). At

present, p16 status is based on tissue immunohistochemistry from an initial biopsy of the

suspected tumour or following surgical resection of the neoplasm.

Table 2. HNCUP pathological staging of lymph nodes AJCC/UICC 2017%

Node category Pathological criteria

Nx Regional lymph nodes cannot be assessed

NO No regional lymph node metastasis
Metastasis in a single ipsilateral lymph node

N1 3cm or smaller in greatest dimension

No extra-nodal extension

N2

Metastasis in a single ipsilateral node

3cm or smaller

With extra-nodal extension
N2a OR

Metastasis in a single ipsilateral lymph node

Larger than 3cm but smaller than 6cm

No extra-nodal extension

Metastasis in multiple ipsilateral lymph nodes
N2b All smaller than 6cm

No extra-nodal extension
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Node category Pathological criteria

Metastasis in bilateral or contralateral lymph nodes
N2c¢ All smaller than 6cm

No extra-nodal extension

N3
Metastasis in a lymph node larger than 6cm
N3a .
No extra-nodal extension
Metastasis in a single ipsilateral lymph node larger than 3cm
With extra-nodal extension
OR
N3b Multiple ipsilateral, contralateral, or bilateral nodes of any size

With extra-nodal extension

OR

A single contralateral node smaller than 3cm
With extra-nodal extension

HNCUP - head and neck carcinoma of unknown primary site, AJCC — American Joint Committee on Cancer, UICC
— International Union Against Cancer, N — neck

Table 3. Non-virally mediated HNCUP prognostic staging AJCC/UICC 2017%

T — stage N — stage M — stage Overall stage
TO N1 MO 111

TO N2 MO IV-A

TO N3 MO IV-B

TO N — Any M1 IV-C

HNCUP - head and neck carcinoma of unknown primary site, AJCC — American Joint Committee on Cancer, UICC
— International Union Against Cancer, N — neck

Table 4. EBV mediated HNCUP prognostic staging AJCC/UICC 2017%

T — stage N — stage M — stage Overall stage
TO N1 MO II

TO N2 MO 111

TO N3 MO IV-A

TO N — Any M1 IV-B

EBV - Epstein Barr virus, HNCUP — head and neck carcinoma of unknown primary site, AJCC — American Joint
Committee on Cancer, UICC — International Union Against Cancer, T — primary tumour, N — neck, M — distant
metastasis, EBV — Epstein Barr virus

Table 5. Human papilloma virus (HPV) mediated HNCUP prognostic staging AJCC/UICC
2017

T — stage N — stage M — stage Overall stage
TO NI MO I

TO N2 MO I

TO N3 MO 111

TO N — Any M1 IV

HPV — human papilloma virus, HNCUP — head and neck carcinoma of unknown primary, AJCC — American Joint
Committee on Cancer, UICC — International Union Against Cancer, T — primary tumour, N — neck, M — distant
metastasis, HPV — human papilloma virus

Table 6. HNCUP clinical staging of lymph nodes AJCC/UICC 2017%

Node Category Clinical criteria

Nx Regional lymph nodes cannot be assessed
NO No regional lymph node metastasis

N1 Metastasis in a single ipsilateral lymph node
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Node Category Clinical criteria
3cm or smaller in greatest dimension
No extra-nodal extension

N2

Metastasis in a single ipsilateral lymph node
N2a Larger than 3cm but smaller than 6cm

No extra-nodal extension

Metastasis in multiple ipsilateral lymph nodes
N2b All smaller than 6cm

No extra-nodal extension

Metastasis in bilateral or contralateral lymph nodes
N2c All smaller than 6cm

No extra-nodal extension

N3
Metastasis in a lymph node larger than 6cm
N3a .
No extra-nodal extension
N3b Metastasis in any lymph node with clinically overt extra-nodal extension or

invasion of skin overlying the lymph node

HNCUP — head and neck carcinoma of unknown primary, AJCC — American Joint Committee on Cancer, UICC —
International Union Against Cancer, N — neck

1.7 Current diagnostic modalities for identification of unknown primary head and

neck carcinoma

In current practice, the diagnostic approach to locating the primary site includes
clinical examination including flexible nasendoscopic examination, radiological studies,
rigid endoscopic biopsies and biomarker identification of fine needle aspirates or core

' Radiologically, whole body positron emission

biopsies of the cervical nodal disease.®
tomography (PET) scans,®” high resolution contrast-enhanced computed tomography
(CT) and magnetic resonance imaging (MRI) are all commonly utilised.®> Surgically,
unilateral or bilateral tonsillectomies,** targeted biopsies of the tongue base and more

S%8 or other means can be used. Surrogate and

recently mucosectomy by either TOR
direct biomarkers of causative agents such as HPV and the Epstein Barr virus (EBV) can
also be utilised for identifying a possible primary site.’® Whilst a broad range of
modalities are described above, the approach chosen is largely dependent on the local
availability of resources and clinical expertise. Due to the lack of high level evidence,

some modalities are overlooked and others over-represented.®” A recent study by Dale et
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al.*” highlighted the poor diagnostic value of over-utilised modalities in the identification
of the primary site, with PET scanning only having a detection rate of 7%. Hatten et al.
reported an 80% primary site detection rate using TORS-assisted endoscopy procedures.’
While the difference in point estimate (7% detection rate compared to 80%) between these
studies appears to be very large, the lack of studies with direct comparison and widely
distributed baseline characteristics does not allow for ready or valid comparison of

published data.

1.8 Current treatment modalities for unknown primary head and neck carcinoma

Surgical and non-surgical treatment options are described for the management of

HNCUP.®® However, the choice of optimum treatment modality remains controversial.

1.8.1 Surgical options

Comprehensive dissection of lymph nodes from the affected side of the neck is the
current surgical option for HNCUP. The type or extent of neck dissection is modified
based on the involved nodal levels and invasion into adjacent structures. The need for
adjuvant radiotherapy following neck dissection is mandatory in HNCUP due to poor
survival without adjuvant radiotherapy.®®%® Comprehensive lymph node dissection to
treat HNCUP as a primary modality has shown improved locoregional control and

survival benefit.%%7°

Lymph node dissection is based on the levels described earlier (Section 1.4, Table
1, Figure 1) and can be in the form of a modified radical neck dissection (MRND) or a
selective neck dissection (SND). The comprehensive clearance of lymph nodes from a

complete ipsilateral compartment of the neck (level 1 to level 5), with some disease
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dependent and practitioner dependent variability, is termed a MRND. In this surgical
procedure, the lymph nodes in described level 1, 2, 3, 4 and 5 are dissected out while
frequently preserving the sternocleidomastoid muscle, internal jugular vein and spinal
accessory nerve. SND refers to a neck dissection where the affected and surrounding
nodal levels are dissected without comprehensively dissecting all ipsilateral neck lymph
node levels. For example, a SND would include levels 2 to 4, provided the malignant
node is not in level 1 or 5 of the ipsilateral neck. There are no randomised datasets to
definitively inform the best type of neck dissection to conduct for an HNCUP. However,
a recent study has found that SND including levels 2 to 4 should be considered in patients
with no clinical or radiological evidence of nodal involvement in levels 1 or 5 of the
ipsilateral neck. This recommendation was based on a small study (n=25) with a median
follow-up of 33 months, where occult disease in levels 1 and 5 following MRND was 0%

and 6%, respectively.”!

Tonsillectomy is considered a standard component of the contemporary diagnostic
process for a HNCUP,? nonetheless, this is a surgical procedure and forms part of the
overall surgical-interventions for these patients. Various tonsillectomy techniques are
described.””® These include but are not limited to cold-steel dissection techniques,
bipolar or monopolar electrocautery techniques, Coblation™ tonsillectomy, Bizact™
tonsillectomy or microdebrider assisted tonsillectomy. Regardless of the technique, the
principle includes the dissection of lymphoid tissue with or without their capsule while
leaving behind the superior constrictor muscle fibres. The mucosa and musculature of
the palatopharyngeus muscle and palatoglossus muscle is usually left behind. When
considering a potential tonsil malignancy, it is important to consider significant diathermy

artefact that may hinder the histological evaluation. While there are no recommendations
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available in the literature as to which tonsillectomy technique is superior in the presence
of potential tonsil malignancy, certain techniques would be unsuitable in this setting,
based on first principles. For example, using microdebrider assisted techniques or
Coblation™ techniques, more specifically intra capsular dissection, would not provide an

adequately intact histological sample for further evaluation.

Tongue base mucosectomy is another recognised procedure in the diagnostic
process of HNCUP.” Since the mid-2000s, the use of TORS technique to access the
tongue base has gained popularity. Small case series studies from the United Kingdom
and Australia using TORS have reported tumour identification rates of 53% (n = 17) and
71% (n = 7), respectively.”*”> Earlier studies using TORS from the United States of
America (USA) have reported up to a 90% detection rate.®>’%7" A recent systematic
review reported an improved primary detection rate (80%) using TORS or transoral laser
microsurgery (TLM) if the whole examination process including palatine and lingual
tonsillectomy was conducted with TORS/TLM compared to TORS tongue base
mucosectomy alone (72%).”® Another meta-analysis reported a TORS/TLM primary
detection rate of 70.8% (range: 53.1% — 90%) with 64% of primary tumours identified in
base of tongue (BOT).” However, they also reported a high positive margin rate of 22.8%
(range: 15.4% to 48.6%) that negates some of the benefits of conducting a BOT
mucosectomy as re-resection or irradiation of that mucosa would be necessary, adding to

the morbidity of treatment.

The mucosectomy technique involves dissecting away the mucosa and lymphoid
layer (lingual tonsils) from the BOT; this can be done unilaterally or bilaterally. However,
bilateral mucosectomy puts the patient at risk of circumferential cicatrisation that may

cause significant oropharyngeal stenosis. Therefore, carefully considered surgical steps
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are described, where tonsillectomy and mucosectomy are well clear of the tonsil-lingual
sulcus, at least on a single side, preventing circumferential cicatrisation.” The laterality
of HNCUP is important to consider because contralateral primary tumour rates are
reported to be approximately 6% and 15% for tongue base and palatine tonsil,

respectively.’®

1.8.2 Non-surgical options

Intensity-modulated radiation therapy (IMRT) and its variations, including
volumetric-modulated arc therapy (VMAT), have become the preferred technique in
radiation oncology approach to the treatment of HNSCC since the mid-2000s.*" Its
popularity is primarily due to the advanced three-dimensional control of radiation
intensity, which maintains the appropriate dosage at the tumour site while limiting toxicity
to the surrounding tissue.®® The PARSPORT trial (parotid sparing intensity modulated
versus conventional radiotherapy in head and neck cancer — multicentre randomised
controlled trial)®*#! highlighted the superiority of IMRT in reducing radiation dosage to
normal tissues and reducing the evidence of severe xerostomia.®! Irradiation of the
potential primary tumour sites in addition to the neck however was associated with
significantly more adverse events.” A significant issue impacting the practical utility of
this meta-analysis® was the inclusion and combination of all studies published up to 2015;
this included studies that used both IMRT and conventional radiotherapy, where the
survival rates and adverse event profiles are notably significantly different with these
techniques.®'#>  Given the superior adverse events profile of IMRT and the relatively
common use in head and neck setting today, the systematic review presented in this thesis
will only include studies using IMRT (or an acceptable form of IMRT) to obtain a more

homogeneous study population with comparable treatments. More recently, neoadjuvant
17



radiotherapy techniques have also been described more specifically for advanced stage
oral cavity SCC.3 However, no neoadjuvant treatment paradigms are published relevant

to the treatment of HNCUP.

Systemic therapy is used in two clinical scenarios in relation to HNCUP: first, in
the setting of improving locoregional control by addition of chemotherapy to primary or
adjuvant radiotherapy;** second, in the palliative care setting, where other modes of
treatment have failed, or the presenting disease is locally advanced with distant
metastasis.** Use of chemotherapy in HNCUP was first described by de Braud et al.® in
1989, where the addition of concurrent chemotherapy during radiotherapy treatment
significantly improved survival rates in advanced stages of disease (stage N3). While
some recent non-randomised studies indicate a survival benefit®>* with an acceptable

t.86

toxicity profile, others do no Data is not available to show a definite advantage of

systemic therapy, especially when the toxicity profile is considered.

1.9 Endpoint measures in cancer research

There are numerous cancer specific endpoints described in the literature. However,
the nomenclature used in various publications is inconsistent and at times misleading.
Punt et al. ¥ described consensus agreement of nine different endpoints in cancer research
(Table 7). Overall survival is commonly used as the gold standard endpoint for reporting
treatment effectiveness in cancer research. However, when considering head and neck
cancers and comparing treatments, differences have been shown in other clinical
endpoints despite there being no differences in overall survival. This is also true for other
cancer subsites such as colorectal and breast cancer studies.!’” The consensus statement

from Punt ez al. ¥ suggests the following definitions for cancer related outcome measures:
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Disease-free survival (DFS), defined as the time to any event (except loss to
follow-up), regardless of the causative agent. This includes recurrence of disease
or death.

Relapse-free survival (RFS), defined as events such as recurrence or death from
the same cancer, and death from treatment related to other causes. However, it
excludes events from the same type of second primary cancer or another type of
primary cancer. Failure to follow-up is censored in this metric.

o In the context of head and neck cancer, regional relapse-free survival
(RRFS) is defined as the time to disease recurrence at the site of tumour
presentation or regional lymph nodes.

Progression free survival (PFS) is another endpoint measure in head and neck
cancer research, where it is the interval from treatment completion recurrence in
local, locoregional or distant organs.®

Cancer-specific survival (CSS) or disease-specific survival (DSS), defined as the
time to death caused by the same cancer. This includes the original tumour as
well as any second primary tumours of the same type. However, it excludes death
from other types of cancers or treatment related events. It also excludes
recurrences or any other tumour related events. Loss to follow-up is censored.
Overall survival (OS), defined as the time to death, regardless of the cause. Any
other tumour related event is excluded, with loss to follow-up censored like other
end points.

Time to recurrence (TTR), defined as any event related to the cancer of interest.
The emergence of recurrence or death related to the cancer of interest is
considered an event. Deaths related to other malignancies, comorbidities or

treatment are censored.
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e Time to treatment failure (TTTF), defined as the time to recurrence or death from
any cancer or treatment. Only non-cancer related deaths and loss to follow-up are

excluded.

An outcome measure specifically related to HNCUP is:

e Primary emergence (PE), defined as the percentage of patients with a tumour
appearing in a subsite known to have lymphatic drainage to the affected metastatic
lymph node. This is normally reported as a percentage event at five years

following treatment.

Table 7. Cancer specific time-to-event outcome measures and composition of each measure for
determining effectiveness of treatment®’

Event DFS RFS TTR TTF CSS OS

Locoregional recurrence E E E E 1 I

Distant metastasis

Second primary, same cancer

Second primary, other cancer

Death from same cancer

Death from other cancer

Non-cancer related death
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Treatment related death
Loss to follow-up C C C C C C

DFS = disease-free survival, RFS = relapse-free survival, TTR = time to recurrence, TTF = time to treatment failure,
CSS = cancer specific survival, OS = overall survival, E = event, [ = ignore, C = censor

1.10 Toxicities and quality of life with treatment of HNSCC and their

measurement

Despite advances in the delivery of surgery, radiation oncology and medical
oncology, patients continue to suffer from significant adverse events and long term
toxicity.? Therefore, it is important to consider quality of life (QoL) for these patients.

The World Health Organization (WHO) defines QoL as the person's perception of their
20



own position in life, within the context of their culture and value systems, related to their
goals, expectations, standards and concerns.”® As the definition suggests, the concept of
QoL is complex, where the general wellbeing of a person is quantitatively or qualitatively
assessed from multiple perspectives, relevant to a particular context in the patient’s life.”!
In the context of head and neck cancer, adverse events are directly related to the modality

of treatment received and the stage of their cancer.

For patients treated with primary surgery, adverse events or toxicities can be
categorised into peri-operative, intra-operative, immediate post-operative and late
complications. General anaesthesia is a requirement for head and neck surgery and
patient comorbidities can result in adverse events, including death. However, anaesthetic
complications are beyond the scope of this review and therefore are not further discussed.
Intra-operatively, various vital structures within the neck are exposed and there is
potential for injury. One of the most common symptoms reported following a neck
dissection is limited shoulder abduction or pain secondary to injury of spinal accessory
nerve. In modern day neck dissections, this nerve is preserved.”” Other named neural
structures with potential injury include the vagus nerve, lingual nerve, hypoglossal nerve
and the marginal mandibular nerve. In very rare cases where the tumour is invading deep
into the root of the neck, there is potential to injure the brachial plexus (innervate the
upper limb) as well as the phrenic nerve that innervates the diaphragm. Other intra-
operative complications include vascular injury (venous or arterial and related air emboli),
pneumothorax and chyle leak (due to thoracic duct injury). Potential post-operative

3 wound dehiscence, hypertrophic or poorly

complications range from wound infections,’
aesthetic scar, haematoma, seroma and lastly carotid blow out injury secondary to tumour

invasion to the carotid artery or adventitial injury during neck dissection.”* Most post-
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operative complications are minor and managed conservatively.”> However, in rare cases,

return to theatre is necessary.

For patients treated with radiation alone or combined chemoradiation, the most
prevalent acute toxicity is high-grade mucositis.”® According to Givens et al.,’® other
common complications related to chemoradiation include, haematological toxicity,
desquamation, neurotoxicity, ototoxicity, dehydration, malnutrition, pneumonia, trismus,

osteoradionecrosis and febrile episodes.

Trotti ef al.,’” describes TAME (Toxicity, Adverse long-term effects, Mortality risk
and End result) as a validated method of reporting adverse events to allow for useful
clinical decision making. Adverse events described above directly contribute to health-
related quality of life outcomes (HRQoL). In the context of head and neck cancer, the
domains of interest for HRQoL include speech, eating, aesthetics, physical health, mental
health and social disruption.”® However, dysphagia, xerostomia and voice outcomes
dominate the literature as long-term complications of both surgical and radiotherapy

treatment modalities.’®10!

Various reporting tools are described in the literature to quantify HRQoL.!°%!%* The
most recent systematic review of literature by Klein et al.!® identified 18 high quality
studies describing four validated HRQoL measurement tools. The most commonly
utilised tools were the European Organisation for Research and Treatment of Cancer
(EORTC) Quality of Life Questionnaire (QLQ-C30 and HN-35 module), the University
of Washington Quality of Life Questionnaire (UWQOL), and the Functional Assessment
of Cancer Therapy Head and Neck Cancer questionnaire (FACT-H&N).!”> More

specifically for assessment of dysphagia, the MD Anderson Dysphagia Inventory
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(MDADI)!* and the Functional Oral Intake Scale (FOIS) were widely used.'® In the
current literature, voice related outcomes for adult patients are reported using the Voice
Handicap Index (VHI),!? the abbreviated VHI-10'"7 and the Voice-Related Quality of
Life Measure (V-RQOL).!%® All three tools are validated patient reported outcome

measure tools to specifically assess voice-specific functional status.!%-110,

1.11 Overview of systematic review methodology and evidence synthesis

There are multiple retrospective case series and cohort studies investigating the
effectiveness of one treatment modality over others for HNCUP, however, no randomised
datasets are available. A preliminary search of the Cochrane Library, PubMed, Embase
and the JBI Database of Systematic Reviews and Implementation Reports found no
published systematic reviews or protocols that directly investigate the effectiveness of
primary surgery versus primary radiotherapy for the treatment of HNCUP. A systematic
review by Liu et al.’ was identified during the formal search process, hence the decision

to systematically review available literature.

In 1979 a method of documenting levels of evidence was described by a Canadian
Task Force. A three-tier rating scale of evidence was implemented to determine the

1

effectiveness of periodic health examination for specific medical conditions.!'! Since

then, multiple modifications have been made to the method of documenting evidence in

112 added two further tiers to rate evidence

health care settings. For example, Sackett ef a
in a scale of 1 to 5. They also defined evidence-based health care as decisions made

regarding the care of individual patients based on the best available evidence.!!?

Appropriate evidence synthesis of multiple studies allows for the estimation of true effect
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compared to a single study.'!* Herein lies the importance of a well conducted systematic

review.

Reproducibility and a rigorous approach to identifying primary research and
subsequent critical appraisal of the quality of research allows for synthesis of evidence to
form a systematic review with or without the meta-analysis of data. Systematic reviews
and synthesis of multiple, well-designed, double-blind randomised controlled trials
(RCTs) provide ideal datasets for guiding evidence based clinical practice to evaluate the
effectiveness of an intervention or therapy. While randomised datasets minimise bias and
confounding, the conduct of RCTs is not always clinically safe or logistically possible or
feasible. However, evidence synthesis is required to promote evidence-based clinical
practice and the development of clinical practice guidelines, regardless of presence of
RCTs. A systematic review achieves a high-quality data synthesis by first having an a
priori protocol detailing the search methodology and selection criteria.!'* This pre-
defined, peer reviewed publication of the a priori protocol allows for bias minimisation
and effective guidance of the conduct of the review.!!»!!> Interestingly, a recent study
found that systematic reviews with a published protocol had superior reporting of
methodology and findings while taking longer from search to result submission.'!
Registration of ongoing systematic reviews similar to the registration of ongoing clinical
trials is another method of bias minimisation, allowing for a priori publication and public
scrutiny of the methodology. The Prospective Register of Ongoing Systematic Reviews
(PROSPERO) an international advisory group in collaboration with UK National
Institutes of Health Research, allows for free registration of ongoing systematic reviews
online. Sideri et al.''® reported a superior quality of reviews registered in PROSPERO

compared to non-registered reviews using the Assessment of Multiple Systematic
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Reviews (AMSTAR) tool. The protocol for this review was published!'” on a peer

reviewed journal as well as registered on PROSPERO (CRD42018089182)

Quality evidence synthesis that can inform clinicians and patients about diagnostic
or treatment options based on available best evidence is an important step prior to the
development of clinical practice guidelines (CPG). A CPG should make strong
recommendations to influence clinical decision making and is based on the quality of
available evidence. The Grades of Recommendation, Assessment, Development and
Evaluation (GRADE) working group has developed a system for grading the certainty of
the evidence and strength of recommendations.!'® A comprehensive list of already
established evidence based healthcare organisations have adopted and endorsed the use
the GRADE system, including Cochrane and the WHO.!'® The main advantages of using
the GRADE system is the clear separation between quality of evidence and strength of
recommendation, explicit criteria for downgrading or upgrading quality of evidence,
consideration of various outcomes to patients, explicit advice to make recommendations
(even when very little evidence is available), clear pragmatic interpretation of strong or
weak recommendations, and having a balance between methodological

comprehensiveness and simplicity of reporting.''®

In the setting of HNCUP, the low incidence of disease occurrence does not permit
for practical and timely prospective trials. Hence, the majority of studies are based on
retrospective review of patient databases. In light of this, a well conducted systematic
review using the GRADE approach to determine the certainty of the evidence would

increase the likelihood of informing and influencing current clinical practice.
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CHAPTER 2: METHODS

2.1 Types of participants

Participants included adults (aged 18 years or older) who had undergone treatment

with curative intent for an HNCUP. All stages of tumours were included.

2.2 Types of interventions

This review included studies comparing surgery to radiotherapy as the primary
intervention with curative intent. Surgery included any form of a neck dissection
conducted as the primary treatment. Types of neck dissections considered included
MRND or SND. Excisional node biopsy was not considered as a primary surgical
treatment as this is only recommended for diagnostic purposes in non-SCC head and neck
pathologies. In addition to the neck dissection, tongue base mucosectomy with TORS
with bilateral or unilateral tonsillectomy was also included as a primary surgical
treatment. Patients with planned adjuvant radiotherapy (radiotherapy alone or concurrent
chemoradiation) following primary surgery were also included. Only studies that

specifically utilised IMRT (see Section 1.8.2) or related techniques were included.

Patients who had salvage surgery following primary radiotherapy were included if
there was adequate description of survival and QoL prior to salvage surgery as salvage
surgery would be considered the point of primary treatment failure. When a study
specified a planned neck dissection within a specified period following primary
radiotherapy, this data was included. Studies with concurrent or induction chemotherapy

as an addition to primary radiotherapy or adjuvant radiotherapy were also included.



2.3 Outcomes

This review considered studies that included the following outcomes:

2.3.1 Primary outcomes:

This review examined OS and RRFS as primary outcome measures. These outcome
measures were further categorised according to the relationship between rates of primary
neck dissection, diagnostic paradigm and staging. In order to substantiate the survival
outcomes, the primary tumour emergence, neck failure (residual or recurrent disease in
the neck) and distant metastasis percentages were also extracted. Descriptions of these

outcome measures are detailed in Section 1.9.

2.3.2 Secondary outcomes:

e QoL following treatment: measured with validated tools for QoL (e.g. TAME,
HRQoL, QLQ-C30, UWQOL, FACT-H&N, MDADI, FOIS, V-RQOL and VHI),
mainly related to xerostomia, swallowing and voice outcomes. See section 1.10
for descriptions of these tools.

e Toxicities commonly reported following cancer treatment: dysphagia,

xerostomia, mucositis and other end organ complications

2.4 Types of studies

This review considered both experimental and quasi-experimental study designs
including RCTs and non-RCTs. In addition, analytical observational studies including

prospective and retrospective cohort studies and case series were considered for inclusion.
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Studies published from 2005 were included as the technology used in radiation oncology
has significantly changed since then, causing less toxicity.” Also, the use of the TORS has

become more common since 2005.

2.5 Search strategy

The search strategy aimed to locate both published and unpublished studies. An
initial, limited search of PubMed was undertaken (on 6™ May 2017), followed by an
analysis of the text words contained in the titles and abstracts, and of the index terms used
to describe the article. This informed the development of a search strategy which was
tailored for each information source (PubMed, Embase, ProQuest (Dissertations and
Theses), ClinicalTrials.gov, International Clinical Trials Registry Platform, Canadian
Cancer Trials, Australian New Zealand Clinical Trials Registry, European Union Clinical
Trials Register, Chinese Clinical Trial Register, Clinical Research Information Service —
Korea, Clinical Trials Registry India, Cuban Public Registry of Clinical Trials, Iranian
Registry of Clinical Trials, Japan Primary Registries Network and Pan African Clinical
Trial Registry). This search strategy was submitted for peer review as part of the a priori
protocol.!'” A full search strategy for PubMed, Embase and ProQuest databases is
detailed in Appendix I. Search of trial registries and journal databases (PubMed, Embase
and ProQuest) were conducted on 4™ December 2017. The reference lists of studies
selected for full text review were screened for additional studies; no further studies were

identified.
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2.6 Study selection

Following the search, all identified records were collated and uploaded into
EndNote Version x9.1 (Clarivate Analytics, PA, USA) and duplicates were removed.
Titles and abstracts were screened by a single reviewer (ND) for assessment against the
inclusion criteria for the review. Full text of studies that met the inclusion criteria were
retrieved, their details were imported into Joanna Briggs Institute System for the Unified
Management, Assessment and Review of Information (JBI SUMARI),'!? and assessed in
detail against the inclusion criteria of the review (Sections 2.1-2.4). Full-text studies that
did not meet the inclusion criteria were excluded and reasons for exclusion are provided

in Appendix 1.

2.7 Ciritical appraisal

Selected studies were critically appraised by two independent reviewers (ND and
MM) at the study level for methodological quality in the review using the standardised
critical appraisal instrument for cohort studies from the Joanna Briggs Institute.''” Minor
disagreements were resolved with discussion and a third reviewer was not required for
further independent appraisal. None of the studies were excluded based on critical

appraisal.

2.8 Data extraction

Data of interest were extracted from articles by a single reviewer (ND) using
Microsoft Excel®. The extracted data included specific details about the interventions,
participants, study methods and outcomes of significance (see Sections 2.1-2.4) to the

review question and specific objectives. Authors of these studies were contacted to
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request missing or additional data (see Appendix II). However, none of the corresponding
authors contacted provided additional data and only one corresponding author for Kamal

et al.”?’ responded.

2.9 Data synthesis

Meta-analysis was conducted using Review Manager (RevMan®) version 5.3.!%!
Effect sizes are expressed as hazard ratios (HR) and their respective 95% confidence
intervals. Heterogeneity was assessed and reported using the standard chi-squared ()?)
test and I squared (I?) statistic. I? value of less than 40% was considered an acceptable
level of heterogeneity for further interpretation of pooled data, where as an I> of more

2 The I? statistic was

than 75% was consistent with considerable heterogeneity.!?
interpreted along with the associated confidence intervals, magnitude and direction of
effects and the significance testing based on ¥>. A low p-value from the ¥ test as well as
poorly overlapping confidence intervals would indicate the presence of heterogeneity. A
p-value less than 0.10 was used for consideration of statistical significance because the
studies included in this review had relatively low sample sizes.!?? Therefore, a non-
significant result in isolation was not considered to have no heterogeneity. A random
effects model was used for meta-analysis as we were not able to confidently assume that
each study was estimating an equal number of effects and that at least minor heterogeneity
was observed.'?® Subgroup analysis could not be performed as intended a priori ''” based
on TORS mucosectomy or HPV status due to lack of stratified reporting of data. Hazard
ratio (HR) was calculated as the summary statistic for five studies included in the meta-
analysis. The five studies included for meta-analysis did not provide summary statistics

for direct comparison. Therefore, the HR was calculated using the method described and

worksheet provided by Tierney et al.'** that calculated the HR for each comparison (see
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Appendix III). In brief, HRs were calculated based on published Kaplan-Meier plots (see
Appendix III for an example) and the number of at risk patients provided for time intervals
between year 1 and 5 after treatment using the method described by Tierney et al.'** The
accuracy of estimation using this method is increased when the number of patients at risk
for the time period of interest is provided as part of the Kaplan-Meier plot (see Appendix

110).

Where statistical pooling was not possible, non-parametric Spearman rank-order
correlation and linear regression analysis were conducted to identify interdependent
relationships using GraphPad Prism Version 8.0 (GraphPad Software, CA, USA). Data
not suitable for statistical analysis are presented in narrative form including tables and
figures to aid in data presentation, where appropriate. Funnel plots were not generated as

less than ten studies were included in the meta-analysis.'??

2.10 Assessing certainty

A 'Summary of Findings' table was created using GRADEPro GDT Version 3.0
(McMaster University, ON , Canada).'*® The 'Summary of Findings' table presents the
HR for OS and RRFS, for the comparison between primary treatment modalities, and a
ranking of the quality of the evidence based on study limitations (risk of bias),

indirectness, inconsistency, imprecision and publication bias.
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CHAPTER 3: RESULTS

3.1 Study identification and inclusion

Following database searching and removal of duplicates, 9376 unique records were
available for screening (Figure 2). Title and abstract review (see Section 2.6) identified
83 studies for full text retrieval and review. Following full text review, a further 68 studies
that did not meet the inclusion criteria were excluded. Specific reasons for these
exclusions are listed in Appendix I (see Section 6.1). Ultimately, 10 studies were included

in this systematic review.
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Figure 2. Flow diagram illustrating the process of study inclusion in this systematic review.
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3.2 Critical appraisal of included studies

Ten retrospective cohort studies underwent independent critical appraisal by two
independent reviewers (Table 8). Overall, the quality of the included studies was poor.
Patients in all studies had a neck metastasis from an unknown primary tumour prior to
commencing treatment, therefore, the comparison groups were recruited, albeit
retrospectively, from the same disease population (Question 1). Interventions were
administered similarly and in a valid and reliable way in all included studies (Questions
2 and 3). Only three studies”’®**!%% identified and reported confounding factors in detail;
the majority of studies had unclear descriptions of identifying or including confounding

factors in their analyses (Question 4).'26128

Therefore, strategies for dealing with
confounding factors were not clearly stated or identifiable in any of the included studies
(Question 5). Outcomes were measured in a valid and reliable manner, with adequate
follow-up time for the outcome to occur in all studies (Questions 6, 7 and 8). However,
these studies failed to consistently report on five-year survival outcomes that affected the
ability to comment on long-term survival outcomes and led to the inability to conduct a
pooled data analysis. However, the reported time intervals were acceptable from a
clinical point of view, given the retrospective nature of studies included. Outcomes were
analysed with appropriate statistical analysis (Question 11). However, only five articles
reported survival and toxicity outcomes, stratified according to primary treatment
modality,8%120:126.129.130 Dy to the retrospective nature of all included studies, follow-up

was not complete and further strategies to address incomplete follow-up were not

described (Questions 9 and 10).
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Table 8. Critical appraisal of included studies using JBI Critical Appraisal Checklist for Cohort
Studies (Appendix I)

Citation Ql
Amsbaugh®®
Chen'3!
Demiroz'?¢
Frank'?’
Huo'2®
Kamal'?°
Klem®
Lu®
Madani'?®
Mizuta!3?
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Q = Question, Y = Yes, N =No, U = Unclear
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3.3 Characteristics of included studies

3.3.1 Geographical location

Geographical location is likely to influence the rate of occult skin malignancies
presenting as HNCUP because in Caucasian populations, the level of ultraviolet light
exposure via sunlight is directly proportional to the incidence of skin HNSCC. Australia
is geographically a high-risk nation for skin malignancies.'** However, only one study
included in this review was conducted in Australia'*® Figure 3 shows the geographical
distribution of the studies included in this review. Seven studies were from the USA,
where parts of this country are at high-risk of non-melanoma cutaneous malignancies.
They included patients from the following states: Texas,'?%!?” Michigan,'?¢ Towa,® New

York,*® California'®! and Kentucky.®® The remaining studies were from Japan,'*°

Germany'*? and Belgium.'?8
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Figure 3. Geographical location of patients recruited for studies included in this review. Each
red dot represents an individual study, except for Houston and Texas, USA, where two of the study
populations were recruited.

3.3.2 Study participants

The combined sample size was 655 participants from 10 studies (Table 9). These
studies included patients diagnosed with a HNCUP between the years 1991 to 2015. The
overall median age of patients was 58 years, ranging from 19 to 89 years, with a skewed
Gaussian distribution towards the older age group. There was a large male predominance,

with five to one male to female representation.

Table 9. Population characteristics of included studies

Author Year n pND (%) pRT (%) Age (range)  Gender (%F)
Chen!3! 2018 31 10 (32%) 21 (68%) 60(45-71) 7  (24%)
Huo'?’ 2018 63 37 (59%) 26 (41%) 64(35-88) 8 (13%)

Kamal'?0 2018 260 79 (30%) 181 (70%) 58(19-84) 39 (15%)
Mizuta'® 2018 80 41  (51%) 12 (15%) 65(39-83) 18 (23%)
Amsbaugh® 2017 66 37 (56%) 29 (44%) 56(21-83) 13 (20%)

Demiroz'® 2014 41 22 (54%) 19 (46%) 53(38-72) 4  (10%)
Frank'”’ 2010 52 13 (25%) 39 (75%) 56 (NR) 6 (12%)
Lu® 2009 18 12 (67%) 6 (33%) 55(37-89) 2  (11%)
Klem® 2008 21 16 (76%) S5 (24%) 57(39-80) 4  (19%)
Madani'® 2008 23 19 (83%) 4 (17%) 61(47-85 6  (26%)
Overall 655 286 (44%) 342 (52%) 58(19-89) 109 (17%)

Median age is reported; Year = year of publication; n = total number of participants; pND = primary neck dissection;
pRT = primary radiotherapy; NR = not reported; F = female
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These patients had neck nodal SCC that ranged from stages 1 to 3, based on the
seventh edition of AJCC cancer staging manual (Section 1.6). The predominant nodal
stage was N2b (294 patients, 46%), followed by N2a (131 patients, 20%), N1 (97 patients,
15%), N3 (66 patients, 10%) and N2c (55 patients, 9%), respectively (Table 10). Three
studies reported the nodal stage distribution between treatment paradigms.®®12612% Four
studies reported the p16 status for their respective cohorts. 2126129131 However, only one
study tested all their patients for p16 status as well as cross validating these patients with

in situ hybridisation technique for HPV DNA positivity.'*!

Table 10. Neck nodal staging distribution based on primary treatment modality and p16 status

Author Tx N1 N2a N2b N2¢ N3 pl6+
Chen'3! pND
pRT
All 5 11 9 0 0 10
Huo'?® pND 11 8 18 0 0 *0
pRT 1 7 15 0 3 *14
All 12 15 33 0 3 *14
Kamal'? pND
pRT
All 26 40 141 31 22 *90
Mizuta'3? pND
pRT
All 15 16 34 5 10 NR
Amsbaugh®® pND 10 6 12 5 4
pRT 5 9 6 3 6
All 15 15 18 8 10 NR
Demiroz'?®  pND 2 6 8 0 6 *10
pRT 2 4 10 0 3 NR
All 4 10 18 0 9 *10
Frank'?’ pND
pRT
All 8 10 18 6 4 NR
Lu® pND
pRT
All 0 8 7 2 1 NR
Klem® pND
pRT
All 9 0 8 1 3 NR
Madani'?® pND
pRT
All 3 6 8 2 4 NR
Overall (%) 97 (15%) 131 (20%) 294 (46%) 55 (9%) 66 (10%) *124 (19%)

Tx = primary treatment, pND = primary neck dissection, pRT = primary radiotherapy, N = neck staging, NR = not
reported, p16+ = presumed human papilloma virus (HPV) positive disease, * = not all patients were tested for HPV
status
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Two studies'?%1??

considered and analysed separately the cutaneous origin of nodal
SCC. Kamal et al. '?° identified patients with high risk of cutaneous origin of SCC and
excluded these patients from further analysis. Huo et al.'®® identified patients with high
risk of a cutaneous primary SCC and the treatment paradigm was stratified according to

their risk and outcomes presented accordingly. The remaining studies in this review did

not specifically report any consideration of HNCUP with potential cutaneous origin.

3.3.3 Study design and interventions

All ten studies included in this systematic review were retrospective cohort studies,
with samples largely taken from retrospective interrogation of cancer databases. All,
except for Kamal et al.'* Frank et al.'®’ and Lu et al.,® treated the majority of their
patients with a primary neck dissection (Table 11), followed by adjuvant radiotherapy
alone or adjuvant concurrent chemo-radiotherapy. The remaining three studies®!?%!%’
principally treated their patients with primary radiotherapy (pRT) as per local guidelines,
with only a small group of patients receiving a planned neck dissection. Other treatment

options included pRT alone, primary concurrent chemo-radiotherapy, neck dissection

alone, or primary radiotherapy followed by pND.

The two studies from MD Anderson Cancer Center,- Kamal et al.'*° and Frank et
al.,'*" treated the majority of their patients with primary IMRT 84% and 58%, respectively.
Lu et al.® similarly treated the majority of their patients with primary IMRT (56%). In
Australia, Huo et al.'”® treated all suspected cutaneous primary patients with a pND
(100%) and suspected mucosal primary patients with mainly primary IMRT (88%). Neck
dissection alone was performed in 27 patients reported by Mizuta et al.'*® None of the

other studies provided neck dissection only as a treatment option to their patients.
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Demiroz et al.'*® and Kamal et al.'*° treated patients with a pND after pRT in 5% and 1%
of their respective patient cohorts. Only four studies®®!2%12%130 described the treatment
modality based on nodal staging with the majority of these cases being treated with
primary neck dissections. Overall, N1, N2a, N2b, N2c and N3 were treated with primary

surgery 80%, 64%, 67%, 84% and 59% of the time, respectively.

Tonsillectomy was described as part of the diagnostic pathway in four studies

88,120,127,131 131

and tongue base mucosectomy (with or without TORS) in only one study.
Bilateral tonsillectomy was described in most cases. However, Chen et al. treated all
patients with an ipsilateral tonsillectomy and Frank et al. treated 10% of patients with an
ipsilateral tonsillectomy. Base of tongue mucosectomy was only done in three patients
(overall only 0.4%) in the study by Chen et al.'*' While two other studies mentioned

tongue base biopsies, they did not describe a tongue base mucosectomy. 312

3.3.4 Length of follow-up

Due to the retrospective nature of the studies included, the median follow-up time
varied significantly between the studies of interest, ranging from 17 to 73 months (Table
11). Demiroz et al.'*® did not report an overall follow-up time, instead providing a
stratified follow-up time based on treatment modality. The median follow-up time for
Amsbaugh et al.,%® Chen et al.,'*! Klem et al.®® and Madani et al.’?® was less than 24
months. While these studies had some patients followed up for longer than five years,
the data from patients followed up for less than 24 months is likely to add bias to Kaplan-
Meier estimates of survival reported in these studies (see Section 2.9). This is an inherent

limitation of retrospective studies with small sample sizes.

38



Table 11. Median follow-up time for included studies

Author Follow-up - median months (range)
Amsbaugh®® 22 (0.2 -125.2)
Chen'?! 21 (6-61)

39 (11 -98) RT

ES : 126
Demiroz 73 (18 — 126) ND+RT

Frank'?’ 44 (12-91.2)
Huo'? 47 (IQR 24.8 — 61.7)
Kamal'?® 61 (0 176)

Klem® 20 (5-21)

Lu® 26 (6.5 — 86.3)
Madani'?® 17 (2 - 39)
Mizuta'> 34(2 - 132)

*Demiroz et al. did not provide an overall median follow-up value, RT = radiotherapy, ND = neck dissection, IQR=
interquartile range

3.4 Primary outcomes

3.4.1 Overall survival

OS was reported in all studies for the whole cohort except Demiroz et al.'?

Furthermore, only five studies®!1%!18.121.122

reported OS based on primary treatment
modality (Table 12). The maximum reported five-year OS was 92% for the pND group
in Kamal et al.'?® (Table 12). The maximum reported two-year OS was 93% for the pRT
group in Demiroz et al.'*® As mentioned earlier, due to the retrospective nature of these
studies, the follow-up period was variable and therefore the reporting year of survival was
not readily comparable. Two studies that provided a five-year OS between primary
treatment modalities had a 10%- 13% difference in five-year overall survival that was not
statistically significant (p > 0.05). Meta-analysis of five studies that provided stratified
survival data based on primary treatment modality did not show a statistically significant
result (p = 0.60) towards a particular treatment modality. Analysis of heterogeneity in
this analysis was surprisingly low (Figure 4, I* of 32%, p = 0.21). There was a poor linear

correlation between two-year OS and the percentage of pND (Figure 5, R?=0.1737, p =

0.442).
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Table 12. Overall survival based on primary treatment modality

Author HR (95%CI) _ Primary Tx 1year 2years 3years 4years 35 years
_ . 0, - -
Amsbaugh®® 0.7 (0.26-2.30) ETDI(?HC 2324
- - . 0 - -
- D - 0 -
Demiroz!2 1.6 (0.22-11.41) EIT);?HC ] gg';ﬁ ] 222;‘; ]
NDRT+C - - - - 66.0%
129 -
Huo 1.68 (0.58-490)  per' ) ] ] ; 79.6%
: ) _ _ )
Kamal' 043 021-087) FPIRTEC ] ] ] ot
_ _ 0, - -
Mizuta'® 105 (037-3.00) pOIRTEC o
- - . 0 - -

ND = neck dissection; RT = radiotherapy; C = chemotherapy; Tx = treatment; HR = hazard ratio; CI = confidence

interval

ND RT

Study or Subgroup log[Hazard Ratio] SE To

tal Total

Hazard Ratio
Weight IV, Random, 95% CI Year

Hazard Ratio

IV, Random, 95% CI

Demiroz 2014 0.47 1 22 19
Amsbaugh 2017 -0.26 0.56 37 29
Mizuta 2018 0.05 0.53 41 12
Kamal 2018 -0.85 0.37 42 218
Huo 2018 0.56 0.52 37 26
Total (95% CI) 179 304

76%  1.60[0.23, 11.36]

19.1%
20.6%
31.5%
21.2%

100.0%

Heterogeneity: Tau? = 0.14; Chi? = 5.89, df =4 (P = 0.21); I = 32%

Test for overall effect: Z=0.52 (P = 0.60)

0.77[0.26, 2.31]
1.05 [0.37, 2.97]
0.43[0.21, 0.88]
1.75[0.63, 4.85]

0.86 [0.48, 1.52]

2014
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2018
2018
2018
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Figure 4. Meta-analysis of overall survival from five studies directly comparing and reporting
overall survival outcomes based on primary treatment modality. Calculated two-year overall
survival data from Table 10 used for this analysis. ND = Primary neck dissection, RT = Primary

radiotherapy.

Table 13. Overall survival of participants having a primary neck dissection

Author ND 1 year 2 years 3years 4years 5 years
Kamal!!? 16% 92% 84%
Frank'"’ 25% *%81% 81%
Chen'® 32% 92%

Lu® 44% 74.2% *64%
Mizuta'?? 51% KEXT2.5%  72.5%

Demiroz!'®  54% **02% **85%
Amsbaugh®  56% *%69.4%  69.4%

Klem’® 62% *85% 85% *85% *85% *85%
Huo'?! 63% 96.6% 85.5% *75% *75% 71.2%
Madani'? 83% 74.8% *50%

Overall 51£21% 78+14%

*Estimated based on published Kaplan-Meier Graphs (Appendix III), **Estimated based on average survival rates,
***Estimated based on worst case scenario based on published data
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Figure 5. The relationship between two-year overall survival and percentage of patients who
received a primary neck dissection in each study.

Table 14 indicates the percentage of patients who received a tonsillectomy, tongue
base mucosectomy or an fluorodeoxyglucose positron emission tomography (FDG-PET)

scan as a part of their diagnostic paradigm, compared to their two-year OS. Only three

88,129,131

studies reported on whether or not a tongue base mucosectomy was conducted,

ranging from 0%-100%. Amsbaugh et al® was the only study reporting a 100%
adherence to tonsillectomy and tongue base mucosectomy during the diagnostic phase.

6,88,120,126,129,131

Six studies reported whether a tonsillectomy was conducted, and seven

Studi€S6’80’88’ 128-131

reported whether an FDG-PET scan was conducted during their
diagnostic phase. The percentage of patients who had an FDG-PET scan (Figure 6A, R?
=0.086, p = 0.5208) or a tonsillectomy (Figure 6B, R? = 0.3321, p = 0.2313) during the

diagnostic phase did not have a statistically significant linear relationship to OS (Figure

7).
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Table 14. Overall survival of participants and diagnostic criteria

Author Tonsillectomy Mucosectomy FDG-PET 2-year
overall
survival

Amsbaugh® 100% 100% 57.6% *%%69.4%

Chen'® 100% 10% 100% 92%

Demiroz''® 49% NR NR *%92%

Frank'!"® NR NR NR **E81%

Huo!'?! 41% 0% 41% 85.5%

Kamal''? 55% NR NR 92%

Klem’® NR NR 95% 85%

Lu® 100% NR 86% 74.2%

Madani'® NR NR 57% 74.8%

Mizuta'?? NR NR 87% **ET72.5%

*Estimated based on published Kaplan-Meier Graphs, **Estimated based on average survival rates, ***Estimated on
worst case scenario based on published data, FDG-PET: fluorodeoxyglucose positron emission tomography

A B
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% Patients with FDG-PET scans % Patients with Tonsillectomy

Figure 6. The relationship between two-year overall survival and percentage of patients who had
a fluorodeoxyglucose positron emission tomography (FDG-PET) scan (graph A) or tonsillectomy
(graph B) prior to treatment.

3.4.2 Regional relapse free survival

RRFS was reported by all studies except Huo ef al.'* and Madani et al.'?® for their
respective cohorts. However, only three studies®®!26130 reported RRFS stratified based
on primary treatment modality (Table 15). The maximum reported four-year RRFS was
76%"%¢ for pND and the maximum reported three-year RRFS was 82%* also for pND.
Meta-analysis of RRFS for the studies that provided stratified values was not statistically
significant (p = 0.07), with no significant heterogeneity amongst these studies (Figure 8,
2= 0%, p=0.78).
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Table 15. Reported regional relapse free survival based on primary treatment modality

Author HR (95% CI) Primary Tx 1year 2years 3years 4years 5 years
Amsbaught* 0.4 (0.18-1.12)  p2TRTEC - ] i i
Demiroz' 073 (020-2.60) o KTEC i i o -
Mizuta™  0.66 (25-1.77) ETDI(I:{ e - ] ZZ:?ZZ i :

ND = neck dissection, RT = radiotherapy, C = chemotherapy, Tx = treatment, HR = hazard ratio, CI = confidence
interval

ND RT Hazard Ratio Hazard Ratio

Study or Subgroup log[Hazard Ratio] SE Total Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Demiroz 2014 -0.32 0.65 22 19 21.7% 0.73[0.20, 2.60] 2014 L
Amsbaugh 2017 -0.81 0.47 37 29 41.6% 0.44[0.18, 1.12] 2017 — &
Mizuta 2018 -041 0.5 41 12 36.7% 0.66 [0.25, 1.77] 2018 —
Total (95% Cl) 100 60 100.0% 0.57 [0.32, 1.04] @

ity 2 = . i2 = = = <12 = 0Y ; t t U
Heterogeneity: Tau? = 0.00; Chi? = 0.51, df = 2 (P = 0.78); I?= 0% '0'01 011 1 1'0 100'

Test for overall effect: Z = 1.84 (P = 0.07) Favours ND Favours RT

Figure 7. Meta-analysis of regional relapse free survival for three studies directly comparing and
reporting regional relapse free survival outcomes based on primary treatment modality. ND =
primary neck dissection, RT = primary radiotherapy, CI = confidence interval.

The maximum reported two- and five-year RRFS for all study cohorts was 92%1!2°

and 94.2%,'?" respectively (Table 16). There was no statistically significant linear
relationship between percentage of patients who underwent a pND and two-year RRFS
(Figure 8, R? = 0.02479, p = 0.664).

Table 16. Whole cohort regional relapse free survival and percentage of participants having a
primary neck dissection

Author ND 1 year 2 years 3years 4years 5 years
Amsbaugh®*  56% *90% *82% *78.6%  *78.6%  78.6%
Chen'® 32% *96 91% *91% *91% *91%
Demiroz!'®*  54% *100% *76% *76% *76% *76%
Frank'! 25% *100% *94.2% *94.2%  *94.2%  94.2%
Huo!?! 63% NR NR NR NR NR
Kamal!!? 16% ***92% 92% **%91%  ***91% 91%
Klem’® 62% *85% 85% *85%

Lu® 44% *88.5% 88.5% *88.5%  *88.5%  *88.5%
Madani 83% NR NR NR NR NR
Mizuta'?? 51%  ***74.0% ***74.0% 74.0%

*Estimated based on published Kaplan-Meier Graphs, **Estimated based on average survival rates, ***Estimated on
worst case scenario based on published data; ND = neck dissection; NR = not reported.
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Figure 8. Relationship between two-year regional relapse free survival and percentage of patients
treated with a primary neck dissection.

Table 17 displays the percentage of patients who had a tonsillectomy, tongue base
mucosectomy or FDG-PET scan during the diagnostic phase, compared to two-year
RRFS. Similar to OS results above, there were no statistically significant linear
relationships between FDG-PET scan (Figure 9A, R2 = 0.1264, p = 0.5571) or

tonsillectomy (Figure 9B, R2 = 0.0073, p = 0.5964) and two-year RRFS.
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Figure 9. Relationship between two-year regional relapse free survival and percentage of patients
who had an fluorodeoxyglucose positron emission tomography (FDG-PET) (graph A) or
tonsillectomy (graph B) scan prior to treatment.

Table 17. Two-year regional relapse free survival in participants who had a tonsillectomy,
mucosectomy or fluorodeoxyglucose positron emission tomography as a diagnostic test prior to
treatment initiation

Author Tonsillectomy Mucosectomy FDG-PET 2-year RRFS
Amsbaugh®  100% 100% 57.6% *82%
Chen'? 100% 10% 100% 91%
Demiroz!'®*  49% NR NR *76%
Frank'" NR NR NR *94.2%
Huo'?! 41% 0% 41% NR
Kamal'!? 55% NR NR 92%
Klem’® NR NR 95% 85%

Lu® 100% NR 86% 88.5%
Madani'? NR NR 57% NR
Mizuta'?? NR NR 87% *E%74.0%
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Percentages represent the rate specific for each study that reported a tonsillectomy, mucosectomy or FDG-PET scan,
*Estimated based on published Kaplan-Meier Graphs, ***Estimated on worst case scenario based on published data.
NR = not reported; FDG-PET = fluorodeoxyglucose positron emission tomography; RRFS = regional relapse free
survival

Two studies!?%130

reported regional and relapse free survival based on the neck
nodal staging. Both of these studies considered low neck stages to be inclusive of N1 to
N2a and high neck stages to be inclusive of N2b and N3 stages. Meta-analysis of these
two studies indicated a clear benefit (p = 0.0002) of having lower neck stage for regional
and relapse free survival regardless of the primary treatment modality. There was

minimal heterogeneity in this comparison (I = 0%, p = 0.82) (6). Indicating improved

survival based on early detection and treatment regardless of the treatment modality.

Table 18. Hazard ratios comparing regional and relapse free survival based on neck nodal
staging

Study Neck stage Hazard ratio, p-value
Kamal''? N1-N2a vs N2b-N3 HR =0.32,p=0.015
Mizuta'?? N1-N2a vs N2b-N3 HR =0.28, p=0.008

HR = hazard ratio, HR < 1 survival favours lower neck stage, HR calculated as per Tierney et al.'** (Appendix IIT)

LowN HighN Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Total Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Kamal 2018 -1.14 047 4] 194 48.9% 0.32[013,0.800 2018 ——
Mizuta 2018 -1.29 046 3 49 511% 0.28 011, 0.68] 2018 —i—
Total (95% CI) 97 243 100.0% 0.30 [0.16, 0.56] L
s = _ . 2= - - SR = I } } }
Heterogeneity: Tau®= 0.00; Chi®= 005, df=1{P=082), F=0% oo 01 1 100

Test for overall effect Z= 3.0 (P =0.0002) Fawﬁurs Low N Favours High N

Figure 10. Meta-analysis of regional and relapse free survival for two studies directly comparing
low (NI to N2a) and high (N2b to N3) neck (N) stage indicating survival benefit for lower neck
stage at the beginning of treatment.

3.4.3 Primary emergence

Delayed emergence of a primary tumour (primary emergence [PE]) in a mucosal
site is likely to be influenced by the primary or adjuvant radiation applied at the time of
treatment. All of the included studies except Mizuta et al.'*° reported specific mucosal

/ 130

sites subjected to radiotherapy to cover potential occult tumour sites. Mizuta et al.">" also
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included a group with only neck dissection without any mucosal irradiation. The
remainder of the studies included nasopharynx and oropharynx in their radiation fields as

126,131 only included ipsilateral oropharynx

potential occult primary sites. Two studies
(Table 19) while the other eight studies reported bilateral mucosal site irradiation.
However, there was no radiation laterality dependent relationship with PE, neck failure
(NF) or distant metastasis (DM) (Figure 11). Hypopharynx and laryngeal irradiation were
patient dependent and based on whether the radiation oncologist had a strong suspicion
of involvement of such mucosal sites based on risk factors such as smoking. Most studies

did not irradiate the larynx and the hypopharynx as routine practice. Retropharyngeal

nodes were also irradiated in almost all studies, with the exception of two studies®®!2¢ that

did not explicitly describe this region in their radiation fields.:12¢
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Figure 11. Oropharyngeal irradiation laterality dependent changes to primary emergence (graph
A), neck failure (graph B) and distant metastasis (graph C). Median and range for each group
displayed.
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Table 19. Mucosal irradiation sites for potential occult primary tumours

Author N BOT T IO BO IL BL IH BH RPL
Amsbaugh® X X X X X X NR
Chen!® X X X X NR NR X X
Demiroz!'® X X X X X X NR
Frank!"? X X X X X X X
Huo'?! X X X X X X
Kamal'!2 X X X X X NR NR X
Klem”® X X X X X X X
Lu® X X X X NR NR NR NR X
Madani!'? X X X X NR NR X X

Mizuta'? NR NR NR NR NR NR NR NR NR NR
N = nasopharynx, BOT = base of tongue, T = tonsil, IO = ipsilateral oropharynx, BO = bilateral oropharynx, IL =
ipsilateral larynx, BL = bilateral larynx, IH = ipsilateral hypopharynx, BH = bilateral hypopharynx, RPL =
retropharyngeal lymph nodes, NR = not reported, X = radiation field

The overall PE following a minimum five-year follow-up period ranged from 0%
to 11% (Table 20, Figure 12). Mizuta et al.'* reported the highest rate (11%) of patients
with a primary tumour emergence within a five-year period. This result is likely due to
the group in this study that was treated with pND alone, with no adjuvant radiotherapy.
Four out of the ten studies reviewed here observed 0% PE. 3128129131 Thoge studies with
no PE had variable treatment paradigms despite having achieved similar primary site

control. Huo et al.'*

irradiated bilateral mucosal sites of patients that were deemed at
risk of occult mucosal SCC and did not irradiate the mucosal sites of patients deemed to
be at risk of cutaneous SCC. Chen et al. treated all their patients with ipsilateral mucosal
irradiation, while Klem ez a/.3° and Madani et al.'?® treated bilateral mucosal sites with
irradiation. A clear relationship cannot be made between PE and treatment paradigms.
Practically, a pND usually delays radiotherapy treatment to potential occult mucosal sites

by approximately six to eight weeks. However, this does not appear to have a clear

relationship with PE reported in the studies reviewed (Figure 12A).
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Table 20. Treatment failures based on primary emergence, neck failure or distant metastasis

Author 5-year PE (%) 5-year NF (%) 5-year DM (%)
Amsbaugh® 4 (6% 14 (21%) 10 (15%)
Chen'? 0 (0% 2 (6% 1 (3%
Demiroz!'® 2 (5% 2 (5% 8 (20%)
Frank'!"’ 1 (2%) 3 (6% 5 (10%)
Huo'?! 0 (0% 6 (10%) 6 (10%)
Kamal''? 14 (5%) 24 (9%) 16 (6%)
Klem’® 0 (0% 3 (14%) 2 (10%)
Lu® 1 (6%) 2 (11%) 2 (11%)
Madani'? 0 (0% 1 (4% 4 (17%)
Mizuta'?? 9 (11%) 20 (25%) 10 (13%)
Overall 31 (5%) 77 (12%) 64 (10%)

PE = primary emergence, NF = neck failure, DM = distant metastasis
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Figure 12. Percentage of primary tumour emergence after five-year follow-up as a function of
percentage of patients who had a primary neck dissection (graph A) and rate of patients who had
a tonsillectomy (graph B) in each study.

The rate of patients receiving a tongue base mucosectomy as part of the diagnostic
process was reported as 0%, 10% and 100% for Huo et al.,'*® Chen et al.'*' and Amsbaugh
et al.,® respectively. Their respective PE rates were 0%, 0% and 4%. Therefore, a logical
relationship cannot be made between tongue base mucosectomy alone and prevention of
PE, whereby a patient selection paradigm based on risk factors such as in Huo et al.'®
may play a larger role influencing PE and determining who needs a tongue base

mucosectomy.  The rate of tonsillectomies performed was reported in six

studies®88120:126.129.131 3 ranged from 41% to 100% (see
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Table 18). However, there was no clear relationship between the percentage of

patients who had a tonsillectomy and PE (Figure 12B).

3.4.4 Neck failure

Neck failure is defined as a recurrence or residual disease in the neck occurring
more than three months following the end of primary treatment (see Section 1.9). Neck
failure rates are likely related to: disease stage at the time of treatment, occult primary
site and treatment modality utilised. The overall neck failure rate after a minimum five-
year follow-up was 12% (range 4%-25%) (Table 20). Again, the highest rate of patients
with neck failure was noted in Mizuta ef al.’3? (25%), likely related to inadequate primary
treatment, as mentioned earlier. However, Amsbaugh et al.® also reported a neck failure
rate (21%) similar to Mizuta et al.,’’ with vastly different treatment paradigms. Mizuta
et al.’*" had a cohort of patients who were only treated with neck dissection of the affected
side but did not have detailed reporting of irradiation sites for comparison, whereas the
patients in Amsbaugh et al.®® had bilateral mucosa irradiation as well as primary or
adjuvant radiotherapy to the affected neck as well as contralateral neck. Both of these
studies did not report on clinical target volumes or specific irradiation intensities for sites
of interest. The lowest rate of neck failures (4%) was observed by Madani et al.’?® where
the treatment paradigm included a bilateral mucosal irradiation as well as primary or
adjuvant radiotherapy to bilateral necks. The rate of neck dissections in each study is the
only clear difference between Amsbaugh et al.5% (ND = 56%) and Madani et al.’?® (ND =
83%), both of which otherwise had similar radiation oncology treatment plans. However,
in contrast, Demiroz et al.’?% reported a neck failure rate of 5% similar to Madani et al.’?

but only had 54% of their patients with primary neck dissections. Therefore, a clear
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relationship cannot be made between the rate of primary neck dissections performed and

that of neck failure (Figure 13).
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Figure 13. Rate of neck failure after five-year follow-up as a function of rate of patients who had
a primary neck dissection in each study.

3.4.5 Distant metastasis

The rate of patients with distant metastasis ranged from 3% to 20% (Table 20). The
study with the lowest reported rate of distant metastasis was Chen et al.!*! and the study
with the highest reported rate of distant metastasis was Demiroz et a/'*® Interestingly,
both these studies only irradiated potential occult mucosal sites of the ipsilateral side with
similar radiation intensities (Table 21); with the main interventional differences that 100%
of patients in Chen ef al.”*! had a tonsillectomy compared to 41% in Demiroz et al.’?®
Furthermore, 32% patients in Chen ef al.’*/ had a primary neck dissection compared to
54% in Demiroz et al.’?® Since the rates of primary neck dissections in these two studies
are similar, tonsillectomies may contribute to reducing distant metastasis. However, the
available data does not allow for the establishment of a causative relationship.
Statistically, the percentage of patients with distant metastasis did not correlate well with

rate of primary emergence, neck failure or neck dissections performed (p > 0.05).
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Table 21. Clinical target volumes and respective radiation dosage

Author CTVI1 (dose range) CTV2 (dose range) CTV3 (dose range)
Amsbaugh® NR NR NR
Chen'? P 66-70Gy 60Gy (54-60) 60-66Gy
A 60-66Gy
Demiroz!'"®* P 70Gy 54Gy 56-59Gy
A 60Gy 54Gy
Frank'!"’ P 66Gy (60 —72) 54Gy 54Gy
A 60Gy (60 —70)
Huo'?! NR NR NR
Kamal''? P 66Gy (63 —72) 54Gy (50 — 66)
A 60Gy (60 — 66)
Klem’® P 70Gy 54-60Gy 70Gy
A 60Gy (60- 70) 60Gy (60-70)
Lu® P 64-66Gy 60-64Gy 50-54Gy
A 60Gy 50-54Gy 60Gy
Madani'? P 69Gy 56Gy 66Gy
A 62-66Gy
Mizuta!? NR NR NR
Overall P 64-72Gy 50 - 64Gy 54 - 70Gy
(range) A 60 -70Gy

CTV = clinical target volumes, CTV1 = involved nodal basin, CTV2 = contralateral nodal basin, CTV3 = mucosa of
potential occult primary sites, P = primary treatment, A = adjuvant treatment, Gy = gray, NR: = not reported

3.5 Secondary outcomes

3.5.1 Quality of life and treatment related toxicity

The reporting of QoL markers and treatment related toxicities was poor overall
(Table 22). While most studies reported some aspects of treatment related toxicities, only
Chen et al.”*! used a validated instrument to assess QoL (Table 23). Only Amsbaugh et
al.®® reported treatment related toxicities stratified according to primary treatment
modality (Table 23). Surgery related toxicities or complications were not clearly reported

by any of the studies included in this review.

Table 22. Reporting of quality of life or treatment related toxicity

Author Year Toxicity and/or Toxicity > Grade Validated QoL Comparative
QoL reported 111 tool used reporting
Amsbaugh®* 2017 Yes Yes No No
Chen'® 2017 Yes No Yes Yes
Demiroz!'* 2014 No N/A N/A No
Frank'"’ 2010 Yes Yes No No
Huo'?! 2018 No N/A No
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Author Year Toxicity and/or Toxicity > Grade Validated QoL Comparative

QoL reported 111 tool used reporting
Kamal''? 2018 Yes No No
Klem?¢ 2008 Yes No No
Lu® 2009 Yes No No
Madani'?° 2008 Yes No No
Mizuta!? 2018 No N/A No

QoL = quality of life
Based on Amsbaugh ef al.,%® the overall toxicity of Grade III or higher in the pRT
group was greater than that in the pND group (Table 23). The largest contributor to this
overall toxicity was dysphagia, that was higher (16.2%) in the pND group compared to
the pRT group (13.8%). Mucositis, a common toxicity related to radiotherapy, appears to
be similar, irrespective of primary or adjuvant therapy dosage (13.8% compared to 13.5%
respectively). Xerostomia that is normally considered a common toxicity following
radiotherapy. However, rates of xerostomia in these studies were reported at very low

rates and interestingly had a 0% reported rate following primary radiotherapy.

Table 23: Comparative treatment related toxicity reporting

Author Year  Reported toxicity pND + aRT pRT

Amsbaugh®* 2017  Any toxicity 35.1% 41.4%
Xerostomia 2.7% 0%
Dermatitis 2.7% 10.3%
Dehydration 2.7% 10.3%
G-tube 8.1% 10.3%
Fibrosis 13.5% 3.4%
Mucositis 13.5% 13.8%
Dysphagia 16.2% 13.8%

pND = primary neck dissection, aRT = adjuvant radiotherapy, pRT = primary radiotherapy, G-tube = gastrostomy
tube dependence for more than six months post treatment

In contrast to Amsbaugh et al.,® studies with a higher rate of pND appeared to have
a significantly higher percentage of patients with toxicity of Grade III or higher (Figure
15,R2=0.9152, p=0.0108), as this group of patients would also be treated with adjuvant
radiotherapy with or without concurrent chemotherapy. A cohort of these patients would
receive a triple modality treatment, hence the likelihood of having worse toxicities. The

most common Grade III or higher toxicities and their rates are summarised in Table 24.
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Figure 14. Percentage of patients with Grade 11l or higher toxicities as a function of percentage
of patients who had a primary neck dissection in each study.
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Table 24. Number of patients with Grade Il or higher acute or chronic toxicities

Patients with

Author Year Patients Grade III or higher toxicity toxicity (%)
Xerostomia, dermatitis,

Amsbaugh®® 2017 66 dehydration, G-tube, fibrosis, 25 (38%)
mucositis, dysphagia

Frank'?’ 2010 52 Dysphagia, G-tube 2 (4%)

Kamal® 2018 260  O-tube, dysphagia, 14 (5%)
osteoradionecrosis
Haematologic, skin toxicity,

80 mucositis, dehydration, renal N

Klem 2008 21 toxicity, pulmonary toxicity, 10 (48%)
infection, pain, constipation

Lu® 2009 18 Mucositis, G-tube NR

Madani'® 2008 23 Mucositis, dysphagia, 19 (83%)

dermatitis, hoarse voice

Year = publication year; NR = not reported

Table 25. GRADE Summary of Findings

Anticipated absolute effects*

(95% CI) Relative effect Number of Certainty of
Outcomes Risk with Risk with (95% Cl) participants the evidence Comments
Primary Primary ° (studies) (GRADE)
Radiotherapy Surgery
0s d with: 2-year 0OS
Kaplan-Meier 94 per 100 483 Surgery may
Survival Estimate 93 per 100 ‘ (90 — 97) HR 0.86 (5 non- @@OO result in little or
E (0.48 to 1.52) : ab,c i
follow up: range 2 5.year OS randomised LOwW @-® no difference to
y [No Death] h
weeks to 176 83 per 100 studies) (05}
months 81 per 100 ‘ (72 to 90)
RRFS d 2-year RRFS HR 0.57 Surgery ma
with: Kaplan-Meier 57 ver 100 ‘ 72 per 100 (0.32 to 1.04) 160 rgssﬁ il Y
Survival Estimate P (55 to 83) [No Death and No (3 non- ®@P0O0 substantial
follow up: range 2 y Locoregional randomised Low a.c .
weeks to 132 Syl LR Recurrence of studies) difference to
) RRFS
months 75 ver 100 ‘ 85 per 100 Disease]
P (74 to 91)

*The risk in the intervention group (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).

CI: Confidence interval; HR: Hazard Ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of

the effect, but there is a possibility that it is substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of
the effect

Very low certainty: Wehave very little confidence in the effect estimate: The true effect is likely to be substantially different
from the estimate of effect

a = non-randomised study designs, retrospective data, no consistent diagnostic paradigm; b = patient demographics
were similar; no significant statistical heterogeneity; ¢ = wide confidence intervals; OS = overall survival, RRFS =
regional and relapse free survival
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CHAPTER 4: DISCUSSION

4.1 Overview of findings

The systematic analysis of ten studies comparing pND to pRT for the treatment of
HNCUP found that the primary modality of treatment had no clinically relevant or
statistically significant difference to OS (Section 3.4.1). However, pND provided a better
RRFS compared to pRT, although this is not statistically significant (Section 3.4.2). The
variations in regional failure is likely multifactorial. However, the studies reviewed here
did not provide adequate data to investigate causative relationships. Local practices such
as how often and thoroughly these patients are followed up after their treatment is likely
to affect regional failure pick up rate. The majority of studies reported a clinically
acceptable PE under 6% after a five-year follow-up. The one study reporting more than
10% PE"° treated their patients with only neck dissection (Section 3.4.3); this is not the
recommended treatment modality in current guidelines.'** The number of neck failures
had no clear relationship with primary treatment modality or radiation treatment protocols
(Section 3.4.4). The number of distant metastases had a clear linear relationship with the
pND conducted in each study, where the study with the highest rate of pND had the
highest incidence of distant metastasis (Section 3.4.5). Treatment related toxicities and
patient reported QoL were poorly described in the literature analysed. This may be in
part due to lack of validated tools to evaluate surgical complications and the toxicities
related to radiotherapy do not occur following surgery to allow for direct comparison.
Therefore, meaningful inferences from toxicity or QoL in relation to treatment decision
making is difficult. Analysis of diagnostic criteria in each study indicated a large variation

in treatment paradigms from study to study, generating largely inconsistent survival
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outcome measures. Overall, there is no clear evidence to favour pND or pRT for the

treatment of HNCUP. However, the certainty of these results is rated low (Table 25).

Advanced surgical techniques with improved access to parts of the anatomy that are
difficult to locate, with reduced treatment related morbidity, provide an attractive
treatment option for patients. However, the reduced toxicity of novel radiotherapy
techniques has also improved patient QoL while maintaining treatment efficacy. In
HNCUP, the optimum treatment modality to pursue continues to be a dilemma due to the
poor evidence available to inform decision making. While non-invasive techniques such
as FDG-PET scanning has markedly improved the detection of primary cancers, the
patients left with true unknown primary diseases appear to receive more toxic treatments
and, ultimately, poorer outcomes.'* Due to the complex anatomy and myriad of potential
primary sites within the head and neck region, risk stratification and the subsequent
applied treatment modality has not always been the best choice for the individual patient.
The relatively low incidence of true unknown primary HNSCC (three per 100,000 cases
per year)’ is also problematic for evidence gathering, as any high quality study would
require a significant duration to recruit an adequate number of patients for statistical

power, hence the lack of randomised prospective studies.

The previous meta-analysis by Liu ef al.’ on a similar topic had reported greater
five-year OS and DFS when surgery was combined with RT compared to RT alone. This
is in contrast to our findings of no difference between treatment modality and OS. Our
study did not include any of the individual studies pooled by Liu ef al.? as they pre-dated
the search window for this systematic review. Also Liu ef al.” included studies pre-dating
the use of FDG-PET scanning as a routine in the diagnostic process of HNCUP. Therefore,

itis likely that some of the included studies would contain ‘non-true’ HNCUP participants
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(poorly sensitive diagnostic paradigm). Due to high smoking rates in the past, older
studies are more likely to have patients with HNSCC that are not virally (HPV) mediated,
therefore, the observed response to pRT is likely to be less effective than more recent
studies. Current review included up to 20% (Table 10) HPV positive patients with good
response to pRT.!*¢ This is not implying pRT is superior to pND in HPV positive HNSCC
patients. They also reported less primary tumour emergence in patients treated with RT
to both the affected neck and occult mucosal sites. However, we did not see such a clear
relationship between RT protocol and PE, mainly because we did not have studies directly

comparing neck only RT to neck and mucosal RT as compared by Liu et al.’

Another systematic review by Balaker et al.’ analysing studies from 1998 to 2010
reported that survival outcomes were largely dependent on the disease stage at the time
of diagnosis and treatment modality had no influence on OS. These authors did not
conduct a pooled meta-analysis as a part of their review. Balaker ef al.’’ included one
study® that was in common with our review but the rest of the studies pre-dated our search
window. Interestingly, there was a large difference between minimum and maximum
five-year OS noted in their review: 25% (study from 2006'*7) and 79% (study from
2007'3®), respectively, compared to our review where minimum and maximum five-year
OS was 64% (study from 2009°) and 85% (study from 2008'?%), respectively. There
appears to be a publication year dependent improvement in five-year OS, likely related
to improved prognosis from higher prevalence of HPV related HNSCC as well as
improved identification of small tumours with FDG-PET'** and robotic techniques.”*”
While the results of this review echo our findings, the study participants were included

when FDG-PET was not routinely used to identify an occult primary site and at a time

when HPV rates were not a significant factor affecting overall prognosis. These
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confounding factors reduce the confidence in the overall result of their review. As
mentioned, FDG-PET scan is paramount for the identification of ‘true’ HNCUP. This is

recommended by USA'** and United Kingdom'** HNCUP treatment guidelines.

There appears to be a conflict between protocolised, institution-based treatment
paradigms and the novel approach of individualised patient care. The lack of standardised
treatment protocols in the past decade appears to have hindered the development of
individualised care plans. Utilisation of patient risk profiles and a patient dependent
diagnostic paradigm may yield improved identification of an occult primary and better

treatment outcomes for this group of patients.

4.2 Limitations of the review

Despite rigorous searching, we were unable to identify prospective randomised
studies that directly compared the two primary modalities of treatment. Hence, there are
significant confounding factors considered in this analysis that are inherent to
retrospective datasets. The study selection and data extraction were performed by only
one reviewer that adds to the risk of error. Furthermore, meta-analysis conducted here is

based on estimated data interpolated from published material.

4.3 Implications for clinical practice

The results of this systematic review do not favour either primary surgery or
primary radiotherapy as the superior treatment modality and neither offers a clear OS
benefit. Therefore, both treatment options should be put forward for shared decision
making with the patient. However, due to the nature of studies included in this review,

the certainty of the above result is low.
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However, it appears that individualised treatment plans based on risk factors could
maintain treatment effectiveness while reducing morbidity, as demonstrated in the study
by Huo et al.'”® Using patient history and examination to determine if the unknown
primary SCC is from a skin or a mucosal source could determine which primary treatment
modality is offered, hence, avoiding mucosal irradiation to patients presumed to have a

occult cutaneous malignancy.

4.4 Consideration for future clinical practice

If a patient is presumed to have an occult mucosal primary cancer (due to heavy
smoking history, heavy alcohol intake, previous oral/oropharyngeal lesions with
dysplasia, lack of cutaneous SCC risk factors) that has metastasised to the neck, then pRT
to the potential mucosal sites as well as the affected neck should be considered their
primary treatment option. However, there is no clear evidence to guide when this group
of patients should have a neck dissection. It could be argued that higher nodal disease
(N2b and above) would benefit from surgical disease clearance followed by adjuvant
radiotherapy. However, a pND would delay radiotherapy treatment to occult mucosal
sites, potentially increasing the risk of PE and DM. However, the data analysed in this
systematic review, regardless of the primary treatment modality, suggests that the PE rate
was fairly constant at 5%. This patient group should receive a FDG-PET scan, bilateral
tonsillectomy and a tongue base mucosectomy (or at least directed biopsies) during the

diagnostic phase.

On the contrary, if a patient is presumed to have an occult skin malignancy
(previous skin SCC, Fitzpatrick skin type 1, actinic skin, parotid involvement) that has

metastasised to the neck, they should be treated with a pND and adjuvant radiotherapy.
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Also, these patients should be spared from radiotherapy to occult mucosal sites, thus
reducing radiotherapy related morbidity. A superficial parotidectomy in the absence of
gross parotid disease should also be considered in a presumed cutaneous primary tumour
due to the first echelon nodes from the head and facial skin draining to intra-parotid lymph
nodes. This group of patients should not have a diagnostic tonsillectomy or a tongue base

mucosectomy.

However, the dilemma still exists for patients with no clear history favouring either
primary site or the pl6 status of nodal tissue. Given the pl6 marker is positive in
approximately 30% of cutaneous SCCs, this marker cannot be used as a method of
determining the likely occult primary site. This patient group should be offered primary
surgery with adjuvant radiotherapy as well as irradiation to occult mucosal sites. These
patients should also receive a diagnostic bilateral tonsillectomy and tongue base
mucosectomy (or equivalent). If pl6 status is negative, primary surgery followed by

adjuvant radiotherapy should be recommended.

Concurrent chemotherapy in combination with radiotherapy should be determined
by histological or radiological identification of extra-capsular spread as detailed in known

4

primary guidelines.'** However, primary radiotherapy patients should receive a

combined form of chemotherapy as this has shown to increase survival in known primary

HNSCCs.'#!

4.5 Implications for research

This review provides the foundation for future clinical research for a direct

comparison of primary modality of treatment for HNCUP. As we did not identify a
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significant difference in survival outcomes, ethically, it would be appropriate to
randomise patients to either primary treatment modality in a trial setting. However, due
to the relatively similar survival rates between treatment modalities, a large sample size
would be required to adequately power a clinical trial. Also, HNCUP with a very low
incidence, recruitment of large number of patients would be impractical. Therefore, large,
well designed retrospective studies are likely to provide valuable data for clinical decision
making. Clinical registries with appropriate data collection to calculate overall as well

disease specific outcomes becomes an important component of such research.

Overall, there was a lack of high-quality evidence to confidently inform clinical
decision making. There were no published or unpublished RCTs on the topic. Future
studies should report on clinically relevant survival end points that are consistent to allow
for appropriate data synthesis. Kaplan-Meier plots should always report the at-risk
number of participants at each time interval to allow for accurate pooling of data for

meaningful clinical decision making.

The risk factors associated with HNSCC are many and variable amongst patients.
Therefore, stratified data reporting based on patient risk factors could also guide clinical
decision making in the future. pl6 status should be stratified in future HNCUP data
reporting as this continues to be a dilemma in decision making. Further high-quality data
is required to identify the best treatment modality or a combination of modalities for the
treatment of patients with p16 positive neck nodal metastasis with presumed mucosal or
cutaneous origin. We propose stratification of patient survival data according to pl6
status, HPV DNA status (if available), smoking status, alcohol intake status and skin type

(Fitzpatrick grade).
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4.6 Conclusion

There were no clinically or statistically significant survival difference between
primary surgery or primary radiotherapy for the treatment of unknown primary head and
neck squamous cell carcinoma. While primary neck dissection appears to benefit
locoregional control of disease, this was not statistically significant. Higher stage of neck
disease results in poorer overall survival, regardless of the primary treatment modality.

Certainty of these results is low due to overall poor quality of studies reviewed.
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APPENDICES

Appendix I

Search strategy — PubMed

(Carcinoma, squamous cell of head and neck[supplementary concept] OR
Carcinoma, Squamous Cell[mh] OR human papillomavirus[tw] OR squamous cell
carcinoma*[tw] OR squamous cell cancer*[tw] OR head and neck cancer*[tw] OR
pl6[tw] OR p-16[tw] OR unknown primary head and neck cancer[tw] OR head and neck
cancer of unknown primary site[tw] OR head and neck carcinoma[tw] OR head and neck
neoplasms[mh] OR unknown primary[tw] OR occult mucosal primary[tw] OR occult
primary[tw]) AND (neck dissectionfmh] OR tonsillectomy[tw] OR robotic surgical
procedures[mh] OR lymph node excision[mh] OR surgery[tw] OR neck dissect*[tw] OR
lymph node excisi*[tw] OR neck surgery[tw] OR surgical procedures, operative[mh])
AND (Radiotherapy[mh] OR radiotherapy, intensity-Modulated[mh] OR radiotherapy,
conformal[mh] OR radiotherapy Dosage[mh] OR dose fractionationfmh] OR
chemoradiotherapy[mh] OR chemoradiotherapy[tw] OR radiation therapy[tw] OR
radiation oncology[tw] OR radiotherapy[tw] OR IMRT[tw] OR intensity modulated

radiotherapy[tw])

Search strategy — Embase

((head and neck squamous cell carcinoma':de,ti,ab OR 'squamous cell
carcinoma':de,ti,ab OR 'wart virus':de OR 'squamous cell carcinoma*' OR 'squamous cell
cancer*' OR 'head and neck cancer*' OR 'p16' OR 'p-16' OR 'cancer of unknown primary

site":de,ti,ab OR 'head and neck cancer of unknown primary site' OR 'head and neck
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carcinoma':de,ti,ab OR 'head and neck tumor'":de,ti,ab OR 'head and neck squamous cell
carcinoma'/exp OR 'head and neck squamous cell carcinoma' OR 'squamous cell
carcinoma'/exp OR 'squamous cell carcinoma' OR 'head and neck carcinoma'/exp OR
'head and neck carcinoma' OR 'head and neck tumor'/exp OR 'head and neck tumor' OR
'cancer of unknown primary site'/exp OR 'cancer of unknown primary site') AND
(‘'unknown primary'/exp OR 'unknown primary')) AND (‘neck dissection':de,ti,ab OR
'tonsillectomy':de,ti,ab OR 'robotic surgical procedure:de,tiab OR 'lymph node
dissection':de,ti,ab OR 'surgery':de,ti,ab OR 'neck dissect*' OR 'lymph node excisi*' OR
'neck surgery' OR 'neck dissection' OR 'tonsillectomy' OR 'robotic surgical procedure' OR
'lymph node dissection' OR 'surgery') AND ('radiotherapy':de,ti,ab OR 'radiotherapy,
intensity-modulated':de,ti,ab OR 'conformal radiotherapy'de,ti,ab OR 'radiation dose
escalation':de,ti,ab OR 'radiation dose fractionation':de,ti,ab OR
'chemoradiotherapy':de,ti,ab OR 'adjuvant chemoradiotherapy':de,ti,ab OR 'radiation
therapy' OR 'radiation oncology' OR 'radiotherapy' OR 'imrt' OR 'intensity modulated

radiotherapy' OR 'radiation dose' OR 'chemotherapy':de,ti,ab OR 'chemotherapy")

Search strategy — ProQuest Theses and Dissertations

AB(Carcinoma, squamous cell of head and neck OR Carcinoma, Squamous Cell
OR human papillomavirus OR squamous cell carcinoma* OR squamous cell cancer* OR
head and neck cancer® OR p16 OR p-16 OR unknown primary head and neck cancer OR
head and neck cancer of unknown primary site OR head and neck carcinoma OR head
and neck neoplasms OR unknown primary OR occult mucosal primary OR occult
primary) AND AB(neck dissection OR tonsillectomy OR robotic surgical procedures OR
lymph node excision OR surgery OR neck dissect® OR lymph node excisi* OR neck

surgery OR surgical procedures, operative) AND AB(Radiotherapy OR radiotherapy,
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intensity-Modulated OR radiotherapy, conformal OR radiotherapy Dosage OR dose
fractionation OR chemoradiotherapy OR chemoradiotherapy OR radiation therapy OR

radiation oncology OR radiotherapy OR IMRT OR intensity modulated radiotherapy)

Studies excluded on full text review and reasons for their exclusion

Foreign language

1 Tagawa T, Tomita T, Yamaguchi H, Ozawa H, Sakamoto K, Ogawa K, et al.
[Clinical study of 28 cases of cervical lymph node metastasis from an unknown primary
carcinoma]. Nihon Jibiinkoka Gakkai Kaiho 2007;110:506-12.

2 Yoshii T, Inohara H, Akahani S, Yamamoto Y, Tomiyama Y, Takenaka Y, et al.
[Clinical analysis of cervical lymph node metastasis from an unknown primary
carcinoma]. Nihon Jibiinkoka Gakkai Kaiho 2008;111:734-8.

3 Sagawa K, Terada T, Saeki N, Uwa N, Mohri T, Hyogo MS. Investigation of
cervical lymph node metastasis from primary unknown carcinoma. Japanese Journal of
Head and Neck Cancer 2012;38:358-62.

4 Wongsritrang K, Fueangkamloon S. Clinical outcomes of cervical node
metastasis from an unknown primary in songklanagarind Hospital. Journal of the
Medical Association of Thailand 2012;95:1200-4.

5 Lou JL, Guo L, Zhao JQ, Wang SY. [Squamous cell carcinoma of cervical
lymph nodes from an unknown primary site: a retrospective analysis of treatment
strategies and prognosis]. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi
2013;48:32-6.

Conference abstracts

1 Demiroz C, Gutfeld O, Schipper MJ, Eisbruch A. Head and neck squamous cell
carcinoma of unknown primary (SCCUP): Neck dissection (ND) and radiotherapy (RT)
versus definitive RT. International Journal of Radiation Oncology Biology Physics
2010;78:S442-S3.

2 Keller LM, Galloway TJ, Holdbrook T, Flieder DB, Ruth K, Lango MN, et al.
P16 Status, pathologic and clinical characteristics, and long-term outcomes in unknown
primary carcinomas of the head and neck. International Journal of Radiation Oncology
Biology Physics 2012;84:5514.

76



3 Hosni A, Huang S, De Almeida J, Au M, Dixon P, Chan B, et al. IMRT with
selective target volume approach in head and neck squamous cell carcinoma of

unknown primary site. International Journal of Radiation Oncology Biology Physics
2014;90:S563.

4 Nguyen N, Hodson D, Zhang H, Doerwald-Munoz LE, Jim W. Head and neck
squamous cell carcinoma of unknown primary: Is there a better treatment? International
Journal of Radiation Oncology Biology Physics 2014;90:S570.

5 Amsbaugh MJ, Rajeurs AA, Silverman CL, Wilson L, Bumpous J, Potts K, e?
al. Upfront neck dissection in the era of chemoradiation for head and neck squamous

cell carcinoma of unknown primary site. International Journal of Radiation Oncology
Biology Physics 2015;93:E324.

6 Thariat J, Troussier I, Krengli M, Miroir J, Sun XS, Shakeel S, et al. Trends in
irradiating the mucosae in cervical adenopathies from unknown primaries. Radiotherapy
and Oncology 2015;114:41-2.

7 Silva JP, Alexandre MT, Ferreira D, Ramos M, Pereira P, Ferreira N, et al.
Cercival lymph node metastasis of squamous cell carcinoma of an unknown primary
(SCCUP): A single institutional review. Annals of Oncology 2016;27.

Absence of comparator

1 Boscolo-Rizzo P, Gava A, Da Mosto MC. Carcinoma metastatic to cervical
lymph nodes from an occult primary tumor: the outcome after combined-modality
therapy. Ann Surg Oncol 2007;14:1575-82.

2 Patel RS, Clark J, Wyten R, Gao K, O'Brien CJ. Squamous cell carcinoma from
an unknown head and neck primary site: a "selective treatment" approach. Archives of
otolaryngology--head & neck surgery 2007;133:1282-7.

3 Mistry RC, Qureshi SS, Talole SD, Deshmukh S. Cervical lymph node
metastases of squamous cell carcinoma from an unknown primary: outcomes and
patterns of failure. Indian J Cancer 2008;45:54-8.

4 Gregoire V. Metastatic neck nodal carcinoma of unknown primary: Which
radiotherapy is needed? European Journal of Cancer, Supplement 2009;7:12.

5 Ligey A, Gentil J, Crehange G, Montbarbon X, Pommier P, Peignaux K, ef al.
Impact of target volumes and radiation technique on loco-regional control and survival
for patients with unilateral cervical lymph node metastases from an unknown primary.
Radiotherapy and oncology : journal of the European Society for Therapeutic Radiology
and Oncology 2009;93:483-7.

77



6 Xueguan L, Chaosu H, Qinghai J, Chunying S, Yan F. Squamous cell carcinoma
metastatic to cervical lymph nodes from an unknown primary site : The impact of
radiotherapy. Tumori 2009;95:185-90.

7 Kar A, Eichholz A, Sarkodie T, Simo R, O'Connell MEA. Metastatic squamous
cell carcinoma of head & neck of unknown primaryorig in treated by neck dissection
and pan-mucosal post-operative radiotherapy (PORT): Outcomes, toxicity and
prognostic factors. Radiotherapy and Oncology 2010;96:S323.

8 Villeneuve H, NguyenTan PF, Després P, Fortin B, Filion E, Donath D, et al.
Cervical lymph node metastases from unknown PRI mary cancer: A single institution

experience with intensity modulated radiation therapy. Radiotherapy and Oncology
2010;96:S311.

9 Chen AM, Li BQ, Farwell DG, Marsano J, Vijayakumar S, Purdy JA. Improved
dosimetric and clinical outcomes with intensity-modulated radiotherapy for head-and-
neck cancer of unknown primary origin. International Journal of Radiation Oncology
Biology Physics 2011;79:756-62.

10 Colbert S, Algholmy M, Gray M, Walji S, Davies J. Management of the cervical
lymph node metastasis of unknown origin. British Journal of Oral and Maxillofacial
Surgery 2011;49:543.

11 Richards TM, Bhide SA, Miah AB, Schick U, Gujral DM, Newbold K, et al.
Phase 2 trial of total mucosal and bilateral neck intensity modulated radiotherapy in
squamous cell cancer of unknown primary. European Journal of Cancer 2011;47:S559.

12 Sher DJ, Balboni TA, Haddad RI, Norris Jr CM, Posner MR, Wirth LJ, ef al.
Efficacy and toxicity of chemoradiotherapy using intensity-modulated radiotherapy for
unknown primary of head and neck. International Journal of Radiation Oncology
Biology Physics 2011;80:1405-11.

13 Speel EJM, Straetmans JMJAA, Vent J, Mujagic Z, Henfling M, Haesevoets A,
et al. Diagnostic and prognostic value of oncogenic human papillomavirus in patients
with carcinoma of unknown primary of the neck. Cancer Research 2011;71.

14 Cizmarevic B, Lanisnik B, Dinevski D. Cervical lymph node metastasis of
squamous cell carcinoma from unknown primary tumor. Coll Antropol 2012;36 Suppl
2:27-32.

15 Hu K, Mourad WF, Shourbaji R, Lin W, Culliney B, Jacobson A, et al. Five-
year outcomes of oropharynx (OPX) targeted radiation therapy (RT) for metastatic
squamous cell carcinoma of unknown primary (MUP) in the head and neck.
International Journal of Radiation Oncology Biology Physics 2012;84:S22.

16 Simo R, Dragan A, Nixon I, Guerrero-Urbano MT, Oakley R, Jeannon JP.
Patterns of neck metastases in patients presenting with cervical squamous cell
carcinoma of unknown origin X. European Archives of Oto-Rhino-Laryngology
2012;269:1358-9.

78



17 Villeneuve H, Després P, Fortin B, Filion E, Donath D, Souliéres D, et al.
Cervical lymph node metastases from unknown primary cancer: A single-institution

experience with intensity-modulated radiotherapy. International Journal of Radiation
Oncology Biology Physics 2012;82:1866-71.

18 Patel SA, Magnuson JS, Holsinger FC, Karni RJ, Richmon JD, Gross ND, et al.
Robotic surgery for primary head and neck squamous cell carcinoma of unknown site.
JAMA otolaryngology-- head & neck surgery 2013;139:1203-11.

19 Straetmans J, Vent J, Lacko M, Speel EJ, Huebbers C, Semrau R, et al.
Differenc es in managem ent of neck metastases of unknown primary origin in two
european centres: Conseque nces for future strategies. Oral Oncology 2013;49:S54.

20 Durmus K, Patwa HS, Gokozan HN, Kucur C, Teknos TN, Agrawal A, et al.
Functional and quality-of-life outcomes of transoral robotic surgery for carcinoma of
unknown primary. Laryngoscope 2014;124:2089-95.

21 Mourad WF, Kenneth SHU, Shasha D, Concert C, Ishihara DAN, Wilson LIN,
et al. Initial experience with oropharynx-targeted radiation therapy for metastatic
squamous cell carcinoma of unknown primary of the head and neck. Anticancer
Research 2014;34:243-8.

22 Straetmans J, Vent J, Lacko M, Speel EJ, Huebbers C, Semrau R, et al.
Management of neck metastases of unknown primary origin united in two European
centers. European Archives of Oto-Rhino-Laryngology 2014:1-11.

23 Lanzer M, Bachna-Rotter S, Graupp M, Bredell M, Rucker M, Huber G, et al.
Unknown primary of the head and neck: A long-term follow-up. Journal of cranio-
maxillo-facial surgery : official publication of the European Association for Cranio-
Maxillo-Facial Surgery 2015;43:574-9.

24 Lorincz BB, Mockelmann N, Busch CJ, Miinscher A, Sehner S, Dalchow CV, et
al. Two-Year Survival Analysis of 50 Consecutive Head and Neck Cancer Patients

Treated with Transoral Robotic Surgery in a Single European Centre. Annals of
Surgical Oncology 2015;22:1028-33.

25 Mehanna HM, Wong WL, McConkey CC, Rahman JK, Robinson M, Hartley
AGQG]J, et al. PET-NECK: A multi-centre, randomized, phase III, controlled trial (RCT)
comparing PETCT guided active surveillance with planned neck dissection (ND) for
locally advanced (N2/N3) nodal metastases (LANM) in patients with head and neck
squamous cell cancer (HNSCC) treated with primary radical chemoradiotherapy (CRT).
Journal of Clinical Oncology 2015;33.

26 Richards TM, Bhide SA, Miah AB, Gujral DM, Bodla S, Newbold KN, ef al.
Total mucosal irradiation for head and neck cancer of unknown primary: A combined
analysis of 2 prospective studies. Radiotherapy and Oncology 2015;115:S316.

27 Seol YM, Choi YJ, Lee BJ, Wang SG. Induction chemotherapy followed by
radiotherapy in patients with cervical lymph node metastases from unknown primary

79



carcinoma. Indian journal of otolaryngology and head and neck surgery : official
publication of the Association of Otolaryngologists of India 2015;67:74-8.

28 Richards TM, Bhide SA, Miah AB, Del Rosario L, Bodla S, Thway K, ef al.
Total Mucosal Irradiation with Intensity-modulated Radiotherapy in Patients with Head
and Neck Carcinoma of Unknown Primary: A Pooled Analysis of Two Prospective
Studies. Clinical Oncology 2016;28:e77-e84.

29 Strojan P, Kokalj M, Zadnik V, Anicin A, Plavc G, Didanovic V, et al.
Squamous cell carcinoma of unknown primary tumor metastatic to neck nodes: role of
elective irradiation. European archives of oto-rhino-laryngology : official journal of the
European Federation of Oto-Rhino-Laryngological Societies (EUFOS) : affiliated with
the German Society for Oto-Rhino-Laryngology - Head and Neck Surgery
2016;273:4561-9.

30 Kamal M, Mohamed ASR, Ng SP, Gunn GB, Rosenthal DI, Cardenas C, et al.
Patterns of failure after radiation therapy in head and neck squamous cell carcinoma of
unknown primary: Implication of elective nodal and mucosal dose coverage.
International Journal of Radiation Oncology Biology Physics 2017;99:E345-E6.

31 Krishnan S, Connell J, Ofo E. Transoral robotic surgery base of tongue
mucosectomy for head and neck cancer of unknown primary. ANZ J Surg
2017;87:E281-¢4.

32 Ozbay I, Yumusakhuylu AC, Sethia R, Wei L, Old M, Agrawal A, ef al. One-
year quality of life and functional outcomes of transoral robotic surgery for carcinoma
of unknown primary. Head and Neck 2017;39:1596-602.

33 Patel SA, Parvathaneni A, Parvathaneni U, Houlton JJ, Karni RJ, Liao JJ, et al.
Post-operative therapy following transoral robotic surgery for unknown primary cancers
of the head and neck. Oral Oncol 2017;72:150-6.

34 Ross RB, Koyfman S, Houston N, Reddy CA, Joshi NP, Woody NM, et al. A
matched pair analysis of patients with HPV-associated carcinoma of unknown primary
with T1-2 HPV-associated oropharynx cancer: Implications for clinical trial design.
International Journal of Radiation Oncology Biology Physics 2017;99:S233-S4.

35 Schroeder L, Boscolo-Rizzo P, Dal Cin E, Romeo S, Baboci L, Dyckhoff G, et
al. Human papillomavirus as prognostic marker with rising prevalence in neck
squamous cell carcinoma of unknown primary: A retrospective multicentre study.
European Journal of Cancer 2017;74:73-81.

No original data (Review only)

1 Bentzen SM, Rosenthal DI, Weymuller EA, Trotti A. Increasing toxicity in
nonoperative head and neck cancer treatment: investigations and interventions. Int J
Radiat Oncol Biol Phys 2007;69:S79-82.

80



2 Corvo R. Evidence-based radiation oncology in head and neck squamous cell
carcinoma. Radiotherapy and oncology: journal of the European Society for Therapeutic
Radiology and Oncology 2007;85:156-70.

3 Hodge CW, Bentzen SM, Wong G, Palazzi-Churas KL, Wiederholt PA, Gondi
V, et al. Are we influencing outcome in oropharynx cancer with intensity-modulated
radiotherapy? An inter-era comparison. Int J Radiat Oncol Biol Phys 2007;69:1032-41.

4 Galer CE, Kies MS. Evaluation and management of the unknown primary
carcinoma of the head and neck. JINCCN Journal of the National Comprehensive Cancer
Network 2008;6:1068-75.

5 Huang CC, Tseng FY, Yeh TH, Wen YH, Hsu CJ, Ko JY, ef al. Prognostic
factors of unknown primary head and neck squamous cell carcinoma. Otolaryngology -
Head and Neck Surgery 2008;139:429-35.

6 Miller FR, Karnad AB, Eng T, Hussey DH, Stan McGuff H, Otto RA.
Management of the unknown primary carcinoma: long-term follow-up on a negative
PET scan and negative panendoscopy. Head & neck 2008;30:28-34.

7 Cianchetti M, Mancuso AA, Amdur RJ, Werning JW, Kirwan J, Morris CG, et
al. Diagnostic evaluation of squamous cell carcinoma metastatic to cervical lymph
nodes from an unknown head and neck primary site. Laryngoscope 2009;119:2348-54.

8 Pavlidis N, Pentheroudakis G, Plataniotis G. Cervical lymph node metastases of
squamous cell carcinoma from an unknown primary site: a favourable prognosis subset
of patients with CUP. Clin Transl Oncol 2009;11:340-8.

9 Deron PB, Bonte KM, Vermeersch HF, Van De Wiele C. Lymph node
metastasis of squamous cell carcinoma from an unknown primary in the upper and
middle neck: Impact of 18F-fluorodeoxyglucose positron emission
tomography/computed tomography. Cancer Biotherapy and Radiopharmaceuticals
2011;26:331-4.

10 Karni RJ, Rich JT, Sinha P, Haughey BH. Transoral laser microsurgery: A new
approach for unknown primaries of the head and neck. Laryngoscope 2011;121:1194-
201.

11 Rudmik L, Lau HY, Matthews TW, Bosch JD, Kloiber R, Molnar CP, et al.
Clinical utility of PET/CT in the evaluation of head and neck squamous cell carcinoma
with an unknown primary: A prospective clinical trial. Head and Neck 2011;33:935-40.

12 Varadhachary GR, Spector Y, Abbruzzese JL, Rosenwald S, Wang H, Aharonov
R, et al. Prospective gene signature study using microRNA to identify the tissue of

origin in patients with carcinoma of unknown primary. Clinical Cancer Research
2011;17:4063-70.

13 Balaker AE, Abemayor E, Elashoff D, St John MA. Cancer of unknown
primary: does treatment modality make a difference? Laryngoscope 2012;122:1279-82.

81



14 Hsing CY, Liu SA, Wang CC. Management of unknown primary head and neck
squamous cell carcinoma. American Journal of Otolaryngology - Head and Neck
Medicine and Surgery 2012;33:637-8.

15 Kinder KJ, Lavertu P, Yao M. Positron emission tomography in head and neck
squamous cell carcinoma of unknown primary. PET Clinics 2012;7:443-52.

16 Mendenhall WM. Commentary on "management of unknown primary head and
neck squamous cell carcinoma". American Journal of Otolaryngology - Head and Neck
Medicine and Surgery 2012;33:638-9.

17 Pavlidis N. Optimal therapeutic management of patients with distinct
clinicopathological cancer of unknown primary subsets. Annals of Oncology
2012;23:x282-x5.

18 Kobayashi K, Omura G, Saito Y, Ebihara Y, Asakage T, Yamasoba T.
Prognostic factors in recent head and neck squamous cell carcinoma of unknown
primary site (HNSCCUP). Otolaryngology - Head and Neck Surgery (United States)
2013;149:P187.

19 Lee HJ, Kim JS, Roh JL, Lee JH, Cho KJ, Park GC, et al. Utility of quantitative
18F-fluorodeoxyglucose uptake measurement to identify occult tonsillar carcinoma in
patients with cervical metastasis of unknown primary tumours: A retrospective case-
control study. Clinical Otolaryngology 2013;38:30-8.

20 Strojan P, Ferlito A, Langendijk JA, Corry J, Woolgar JA, Rinaldo A, et al.
Contemporary management of lymph node metastases from an unknown primary to the
neck: II. A review of therapeutic options. Head and Neck 2013;35:286-93.

21 Strojan P, Ferlito A, Langendijk JA, Corry J, Woolgar JA, Rinaldo A, et al.
Contemporary management of lymph node metastases from an unknown primary to the
neck: II. a review of therapeutic options. Head & neck 2013;35:286-93.

22 Strojan P, Ferlito A, Medina JE, Woolgar JA, Rinaldo A, Robbins KT, et al.
Contemporary management of lymph node metastases from an unknown primary to the
neck: I. A review of diagnostic approaches. Head and Neck 2013;35:123-32.

23 Fakhry C, Agrawal N, Califano J, Coquia S, Hamper U, Saunders J, et al.
Ultrasound in the search for the primary site of unknown primary head-and-neck
squamous cell cancers. International Journal of Radiation Oncology Biology Physics
2014;88:499.

24 Galloway TJ, Davis KS, Burtness B, Ferris RL, Mehra R, Ridge JA, ef al. HPV
association and the increasing incidence of unknown primary head-and-neck squamous
cell carcinoma. International Journal of Radiation Oncology Biology Physics
2014;88:494.

25 Hamoir M, Troussier I, Machiels JP, Reychler H, Schmitz S, Thariat J, ef al.
Lymph node metastases from squamous cell carcinoma of unknown primary site. Is it
time to change of paradigm? Bulletin du Cancer 2014;101:455-60.

82



26 Piret P, Werenne X, Sautois B, Demez P, Coucke P. What is the standard
treatment approach for a cervical lymph node metastasis from a squamous cell
carcinoma of unknown origin? Revue Medicale de Liege 2014;69:58-62.

83



Reviewer Date
Author ______ o __. Year_________

1. Were the two groups similar and recruited from
the same population?

2. Were the exposures measured similarly to assign
people
to both exposed and unexposed groups?

3. Was the exposure measured in a valid and
reliable way?

4. Were confounding factors identified?

5. Were strategies to deal with confounding factors
stated?

6. Were the groups/participants free of the outcome
at the start of the study (or at the moment of
exposure)?

7.  Were the outcomes measured in a valid and
reliable way?

8. Was the follow up time reported and sufficient to
be long enough for outcomes to occur?

9. Was follow up complete, and if not, were the
reasons to loss to follow up described and
explored?

10. Were strategies to address incomplete follow up
utilized?

11. Was appropriate statistical analysis used?
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Appendix 1T

Email correspondence for data request

Following is a record of email correspondences requesting further data for this

systematic review. We did not receive any additional data from any source.

Requesting data for systematic review

Nuwan Shyanaka Dharmawardana
To mlklem@yahoo.com Wed 23/05/2018 11:08 AM

NS

Dear Dr Klem,

I’'m writing to request further data from your article titled “INTENSITY-MODULATED RADIOTHERAPY FOR HEAD AND NECK CANCER OF
UNKNOWN PRIMARY: TOXICITY AND PRELIMINARY EFFICACY”.

We are conducting a systematic review to assess the effectiveness of primary radiotherapy versus primary surgery for unknown primary
head and neck SCC.

Please see protocol at this DOI: DOI: 10.11124/JBISRIR-2017-003476

I'm specifically looking for survival data for 1, 2, 3, 4 and 5 years to compare between treatment modalities and neck staging.
Thank you for your assistance.

Kind Regards,

Dr Nuwan Dharmawardana

Surgeon-Scientist

Otolaryngology, Head and Neck Surgery

Flinders Medical Centre
Adelaide, Australia
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Requesting data for systematic review

Nuwan Shyanaka Dharmawardana

NS To indira@krtkg1.ugent.be Wed 23/05/2018 11:06 AM

Dear Dr Madani,

I'm writing to request further data from your article titled “INTENSITY-MODULATED RADIOTHERAPY FOR CERVICAL LYMPH NODE
METASTASES FROM UNKNOWN PRIMARY CANCER”.

We are conducting a systematic review to assess the effectiveness of primary radiotherapy versus primary surgery for unknown primary
head and neck SCC.

Please see protocol at this DOI: DOI: 10.11124/JBISRIR-2017-003476

I'm specifically looking for survival data for 1, 2, 3, 4 and 5 years to compare between treatment modalities and neck staging.
Thank you for your assistance.

Kind Regards,

Dr Nuwan Dharmawardana

Surgeon-Scientist

Otolaryngology, Head and Neck Surgery

Flinders Medical Centre
Adelaide, Australia

Requesting data for systematic review

Nuwan Shyanaka Dharmawardana
To sjfrank@mdanderson.org Wed 23/05/2018 11:03 AM

NS

Dear Dr Frank,

I’'m writing to request further data from your article titled “INTENSITY-MODULATED RADIOTHERAPY FOR CERVICAL NODE SQUAMOUS
CELL CARCINOMA METASTASES FROM UNKNOWN HEAD-AND-NECK PRIMARY SITE: M. D. ANDERSON CANCER CENTER OUTCOMES AND
PATTERNS OF FAILURE”.

We are conducting a systematic review to assess the effectiveness of primary radiotherapy versus primary surgery for unknown primary
head and neck SCC.

Please see protocol at this DOI: DOI: 10.11124/JBISRIR-2017-003476

I’m specifically looking for survival data for 1, 2, 3, 4 and 5 years to compare between treatment modalities and neck staging.
Thank you for your assistance.

Kind Regards,

Dr Nuwan Dharmawardana

Surgeon-Scientist

Otolaryngology, Head and Neck Surgery

Flinders Medical Centre
Adelaide, Australia
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Requesting data for systematic review

Nuwan Shyanaka Dharmawardana
To jvainsh@med.umich.edu Wed 23/05/2018 10:59 AM

NS

Dear Dr Vainshtein,

I’'m writing to request further data from your article titled “Head and neck squamous cell carcinoma of unknown primary: Neck
dissection and radiotherapy or definitive radiotherapy”.

We are conducting a systematic review to assess the effectiveness of primary radiotherapy versus primary surgery for unknown primary
head and neck SCC.

Please see protocol at this DOI: DOI: 10.11124/JBISRIR-2017-003476

I’'m specifically looking for survival data for 1, 2, 3, 4 and 5 years to compare between treatment modalities and neck staging.
Thank you for your assistance.

Kind Regards,

Dr Nuwan Dharmawardana

Surgeon-Scientist

Otolaryngology, Head and Neck Surgery

Flinders Medical Centre
Adelaide, Australia

Requesting data for systematic review

NS Nuwan Shyanaka Dharmawardana
To achen5@kumc.edu Wed 23/05/2018 10:52 AM

Dear Dr Chen,

I’m writing to request further data from your article titled “Oropharynx-directed ipsilateral irradiation for p16-positive squamous cell
carcinoma involving the cervical lymph nodes of unknown primary origin”.

We are conducting a systematic review to assess the effectiveness of primary radiotherapy versus primary surgery for unknown primary
head and neck SCC.

Please see protocol at this DOI: DOI: 10.11124/JBISRIR-2017-003476

I'm specifically looking for survival data for 1, 2, 3, 4 and 5 years to compare between treatment modalities and neck staging.
Thank you for your assistance.

Kind Regards,

Dr Nuwan Dharmawardana

Surgeon-Scientist

Otolaryngology, Head and Neck Surgery

Flinders Medical Centre
Adelaide, Australia
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Requesting data for systematic review

Nuwan Shyanaka Dharmawardana
To mark.amsbaugh@louisville.edu Wed 23/05/2018 10:54 AM

NS

Dear Dr Amsbaugh,

I'm writing to request further data from your article titled “Neck dissection for unknown cancer of the head and neck in the era
of chemoradiation”.

We are conducting a systematic review to assess the effectiveness of primary radiotherapy versus primary surgery for unknown primary
head and neck SCC.

Please see protocol at this DOI: DOI: 10.11124/JBISRIR-2017-003476

I'm specifically looking for survival data for 1, 2, 3, 4 and 5 years to compare between treatment modalities and neck staging.
Thank you for your assistance.

Kind Regards,

Dr Nuwan Dharmawardana

Surgeon-Scientist

Otolaryngology, Head and Neck Surgery

Flinders Medical Centre
Adelaide, Australia

Requesting data for systematic review

NS Nuwan Shyanaka Dharmawardana
To achen5@kumc.edu Wed 23/05/2018 10:50 AM

@ You replied to this message on 23/05/2018 10:51 AM
Dear Dr Huo,

I"'m writing to request further data from your article titled “Oropharynx-directed ipsilateral irradiation for p16-positive squamous cell
carcinoma involving the cervical lymph nodes of unknown primary origin”.

We are conducting a systematic review to assess the effectiveness of primary radiotherapy versus primary surgery for unknown primary
head and neck SCC.

Please see protocol at this DOI: DOI: 10.11124/JBISRIR-2017-003476

I'm specifically looking for survival data for 1, 2, 3, 4 and 5 years to compare between treatment modalities and neck staging.
Thank you for your assistance.

Kind Regards,

Dr Nuwan Dharmawardana

Surgeon-Scientist

Otolaryngology, Head and Neck Surgery

Flinders Medical Centre
Adelaide, Australia
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Requesting data for systematic review

Nuwan Shyanaka Dharmawardana

NS To michael.huo@health.gld.gov.au Wed 23/05/2018 10:49 AM

Dear Dr Huo,

I'm writing to request further data from your article titled “Head and neck squamous cell carcinoma of unknown primary: Outcomes of a
pre-defined institutional treatment policy in a region with a high prevalence of skin cancer”.

We are conducting a systematic review to assess the effectiveness of primary radiotherapy versus primary surgery for unknown primary
head and neck SCC.

Please see protocol at this DOI: DOI: 10.11124/JBISRIR-2017-003476

I'm specifically looking for survival data for 1, 2, 3, 4 and 5 years to compare between treatment modalities and neck staging.
Thank you for your assistance.

Kind Regards,

Dr Nuwan Dharmawardana

Surgeon-Scientist

Otolaryngology, Head and Neck Surgery

Flinders Medical Centre
Adelaide, Australia

Requesting Data for Systematic Review

Nuwan Shyanaka Dharmawardana
To agarden@mdanderson.org Wed 23/05/2018 10:44 AM

NS

Dear Dr Garden,

I’'m writing to request further data from your article titled “Outcomes of Patients Diagnosed With Carcinoma Metastatic to the Neck
From an Unknown Primary Source and Treated With Intensity-Modulated Radiation Therapy”.

We are conducting a systematic review to assess the effectiveness of primary radiotherapy versus primary surgery for unknown primary
head and neck SCC.

Please see protocol at this DOI: DOI: 10.11124/JBISRIR-2017-003476

I’'m specifically looking for survival data for 1, 2, 3, 4 and 5 years to compare between treatment modalities and neck staging.
Thank you for your assistance.

Kind Regards,

Dr Nuwan Dharmawardana

Surgeon-Scientist

Otolaryngology, Head and Neck Surgery

Flinders Medical Centre
Adelaide, Australia
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Requesting Access to Data for Systematic Review

Nuwan Shyanaka Dharmawardana
To m_mizuta@entkuhp.kyoto-u.acjp Wed 23/05/2018 10:42 AM

NS

Dear Dr Mizuta,

I'm writing to request further data from your article titled “Unknown primary squamous cell carcinoma of the head and neck:
retrospective analysis of 80 cases”.

We are conducting a systematic review to assess the effectiveness of primary radiotherapy versus primary surgery for unknown primary
head and neck SCC.

Please see protocol at this DOI: DOI: 10.11124/JBISRIR-2017-003476

I'm specifically looking for survival data for 1, 2, 3, 4 and 5 years to compare between treatment modalities and neck staging.
Thank you for your assistance.

Kind Regards,

Dr Nuwan Dharmawardana

Surgeon-Scientist

Otolaryngology, Head and Neck Surgery
Flinders Medical Centre

Adelaide, Australia

Appendix I

Estimation of survival data from Kaplan-Meier plot

As mentioned in Section 2.9 of this thesis, studies included in this review did not
report comparable time to event data intervals. Therefore, Kaplan-Meier estimate curves
were used to manually estimate survival rates for each time interval. As illustrated in
Figure A-1, lines were drawn manually at each time interval and the corresponding
survival rate was documented at the intercept point. These values were then entered into
the worksheet provided by Tierney et a.I''® to complete the calculation of hazard ratios.
When patient ‘number at risk’ (highlighted in yellow in Figure A-1) were provided in the
Kaplan-Meier plots, this data was included to also allow for more accurate calculation of
summary statistics; ‘number at risk’ values indicate patients lost to follow-up, a value
difficult to ascertain from isolated plots. The survival values estimated here were also
used for correlation and regression analysis for the two-year overall survival mark (see
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Section 2.9). The two-year survival rates were chosen as these represented the minimum

from those reported across two-, three-, four- or five-year intervals from the included

studies.
Kaplan-Meier estimates for overall survival
by Presumed primary site (in years)
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Figure A - 1. Example of a manual drawing of ‘green’ lines to estimate overall survival for each
time interval. This graph was modified from Huo et al.'

Calculation of hazard ratios

The list of figures below (Figures A-2 to A-9) record the HR calculations based on
a worksheet provided by Tierney et al.'** Calculations for each study was based on the
data available and each figure below indicates which set of data was used to calculated

the summary statistic.
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Trial ID:[Amsbaugh et al 2017 ] 27 Dec 2018 (09:51)
Output based on data available

Calculation method (see key)

etho < 1 3 1 3 1 5 1. 6 1 7 | 8 | 9o | 10 1 it
Data?] No | No No | N | No | No | No | No | No | No | Yes | No | No
y data| y data
HR] na na na na na na na na na na na 0.77 na na HR
Lower 95% CI| na na na na na na na na na na na 0.26 na na Lower 95% CI
Upper 95% CI| na na na na na na na na na na na 2.30 na na Upper 95% CI
In(HR)| na na na na na na na na na na na -0.26 na na
se(In(HR))| na na na na na na na na na na na 0.56 na na se(In(HR))
i na na na na na na na na na na na 3.20 na na Variance
O-E| na na na na na na na na na na na -0.83 na na O-E
Data Data Entered
Lower CI (--%) na na Lower CI (--%)
Upper CI (--%)| na na Upper CI (--%)
Pvalue] 0.641 na na 0.641 P value
Advantage to R or C?| R na na R JAdvantage to R or C?
Obs events Research na na na na Obs events Research
Obs events Control na na na na Obs events Control
Expt events Research na na Expt events Research
Expt events Control na na Expt events Control
Total events| 13 na na na na na 13 [Total events
Pts analysed Research 37 na 37 Pts analysed Research
Pts analysed Control 29 na 29 Pts analysed Control
Key to table cells
1 Report presents observed and expected events on research and control
2a Report presents HR and V Data fields inputted into (1)_Summary_Data sheet
2b Report presents HR and O-E | Data [Data fields calculated from inputted data

2c Report presents O-E and V
3 Report presents HR and CIs
4 Report presents HR and events in each arm and randomisation ratio is 1:1

5 Report presents HR and total events and randomisation ratio is 1:1 HR 0.77 0.77 0.00
6 Report presents HR, total events and the no.s analysed on each arm and randomisation ratio need not be 1:1 \" 3.20 3.20 0.00
7 Report presents p-value and events on each arm and randomisation ratio is 1:1 0-E -0.83 -0.83 0.00

8 Report presents p-value and total events and randomisation ratio is 1:1

9 Report presents p-value, total events & no.s analysed on each arm and randomisation ratio need not be 1:1
10 Data from curve read where wished and assuming constant censoring
11 Data from curve with numbers at risk given (1)
12 Data from curve with numbers at risk given (2)

Figure A - 2. Worksheet for overall survival summary statistic calculation for Amsbaugh et a

Trial ID:| Demiroz et al 2014 | 27 Dec 2018 (10:25)
Output based on data available

Calculation method (see key)

l. 88

Method] 1 | 2a | 2b | c [ 5 a4 T %5 T 17 T8 o T 30 [ i1
Data?]  No No No N | No | No | No | N | N | No | Yes | No | No
y data y data
HR] na na na na na na na na na na na 1.60 na na HR
Lower 95% CI| na na na na na na na na na na na 0.22 na na Lower 95% CI
Upper 95% CI na na na na na na na na na na na 1141 na na Upper 95% CI
In(HR) na na na na na na na na na na na 0.47. na na
se(In(HR))| na na na na na na na na na na na 1.00 na na se(In(HR))
Variance| na na na na na na na na na na na 0.99 na na Variance
O-E] na na na na na na na na na na na 0.47 na na O-E
Data Data Entered
Lower CI (--%) na na Lower CI (--%)
Upper CI (--%)| na na Upper CI (--%)
Pvalue] 0.640 na na 0.640 P value
Advantage to R or C?| C na na C [Advantage to R or C?
Obs events Research| B na na na Obs events Research
Obs events Control 1 na na na Obs events Control
Expt events Research| na na Expt events Research
Expt events Control na na Expt events Control
Total events| 4 na na na na na 4 [ Total events
Pts analysed Research| 22 na 22 Pts analysed Research
Pts analysed Control 19 na 19 Pts analysed Control
Kev to table cells
1 Report presents observed and expected events on research and control
2a Report presents HR and V | _Data_|Data fields inputted into (1)_Summary_Data sheet
2b Report presents HR and O-E | Data [Data fields calculated from inputted data

2c Report presents O-E and V.
3 Report presents HR and CIs
4 Report presents HR and events in each arm and randomisation ratio is 1:1
5 Report presents HR and total events and randomisation ratio is 1:1
6 Report presents HR, total events and the no.s analysed on each arm and randomisation ratio need not be 1:1
7 Report presents p-value and events on each arm and randomisation ratio is 1:1
8 Report presents p-value and total events and randomisation ratio is 1:1
9 Report presents p-value, total events & no.s analysed on each arm and randomisation ratio need not be 1:1
10 Data from curve read where wished and assuming constant censoring
11 Data from curve with numbers at risk given (1)
12 Data from curve with numbers at risk given (2)

Figure A - 3. Worksheet for overall survival summary statistic calculation for Demiroz et a

l 126
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Trial ID:[Huo et al 2018 ] 27 Dec 2018 (10:53)

Output based on data avail

Calculation method (see key)

ilable

c | 3 1. 4 | 5 | 6 | 7 | 8 | 9o | 10 1T
No | No | No No. No | No | No | N | No No | Yes | No | Yes
y data y data
HR] na na na na na na na na na na na 7/ na 1.68 JHR
Lower 95% CI| na na na na na na na na na na na 0.63 na 0.58 Jlower 95% CI
Upper 95% CI| na na na na na na na na na na na 4.90 na 4.90 fUpper 95% CI
In(HR) na na na na na na na na na na na 0.5 na 0.52
se(In(HR))) na na na na na na na na na na na 0.5. na 0.54  Jse(In(HR))
Variance] na na na na na na na na na na na 3.64 na 3.37 Variance
O-E] na na na na na na na na na na na 2.0 na 1.76 JO-E
Data Data Entered
Lower CI (--%)| na na Lower CI (--%)
Upper CI (--%) na na Upper CI (--%)
Pvalue] 0.285 na na 0.285 P value
Advantage to R or C?| c na na c© [Advantage to R or C?
Obs events Research| 11 na na na [Obs events Research
Obs events Control 4 na na na Obs events Control
Expt events Research| na na Expt events Research
Expt events Control| na na Expt events Control
Total events 15 na na na na na 15 Total events
Pts analysed Research 37 na 37 Pts analysed Research
Pts analysed Control| 26 na 2_6 Pts analysed Control
Key to methods Key to table cells
1 Report presents observed and expected events on research and control
2a Report presents HR and V Data fields inputted into (1)_Summary_Data sheet
2b Report presents HR and O-E | Data ]Data fields calculated from inputted data

2c Report presents O-E and V
3 Report presents HR and CIs
4 Report presents HR and events in each arm and randomisation ratio is 1:1
5 Report presents HR and total events and randomisation ratio is 1:1
6 Report presents HR, total events and the no.s analysed on each arm and randomisation ratio need not be 1:1
7 Report presents p-value and events on each arm and randomisation ratio is 1:1
8 Report presents p-value and total events and randomisation ratio is 1:1
9 Report presents p-value, total events & no.s analysed on each arm and randomisation ratio need not be 1:1
10 Data from curve read where wished and assuming constant censoring
11 Data from curve with numbers at risk given (1)
12 Data from curve with numbers at risk given (2)

Figure A - 4. Worksheet for overall survival summary statistic calculation for Huo et al.'*
Trial ID:IKamaI etal 2018 | 27 Dec 2018 (10:59)

Output based on data available

Calculation method (see key)

— 3 1 4 | 5 | 6 | 7 | 8 1 9 | 710 ] 1T
| N | No | No | No No No. Yes No No.
y data| = y data
HR] na na na na na na na na na na na 0.43 na na HR
Lower 95% CI| na na na na na na na na na na na 0.21 na na Lower 95% CI
Upper 95% CI| na na na na na na na na na na na 0.87 na na Upper 95% CI
In(HR)| na na na na na na na na na na na -0.85 na na
se(In(HR))] na na na na na na na na na na na 0.37 na na se(In(HR))
i na na na na na na na na na na na 7.45 na na Variance
O-E| na na na na na na na na na na na -6.35 na na O-E
Data d Data Entered
Lower CI (--%)) na na Lower CI (--%)
Upper CI (--%)| na na Upper CI (--%)
Pvalue] 0.020 na na 0.020 P value
Advantage to R or C?| R na na R d to R or C?
Obs events Research| na na na na Obs events Research
Obs events Control na na na na Obs events Control
Expt events Research na na Expt events Research
Expt events Control| na na Expt events Control
Total events 55 na na na na na 55 [Total events
Pts analysed Research 42 na 42 Pts analysed Research
Pts analysed Control| 218 na 218 Pts analysed Control
Key to table cells
1 Report presents observed and expected events on research and control
2a Report presents HR and V Data fields inputted into (1)_Summary_Data sheet
2b Report presents HR and O-E [ Data ]Data fields calculated from inputted data

2c Report presents O-E and V
3 Report presents HR and CIs
4 Report presents HR and events in each arm and randomisation ratio is 1:1

5 Report presents HR and total events and randomisation ratio is 1:1 HR 0.43 0.43 0.00
6 Report presents HR, total events and the no.s analysed on each arm and randomisation ratio need not be 1:1 v 7.45 7.45 0.00
7 Report presents p-value and events on each arm and randomisation ratio is 1:1 O-E -6.35 -6.35 0.00

8 Report presents p-value and total events and randomisation ratio is 1:1

9 Report presents p-value, total events & no.s analysed on each arm and randomisation ratio need not be 1:1
10 Data from curve read where wished and assuming constant censoring
11 Data from curve with numbers at risk given (1)
12 Data from curve with numbers at risk given (2)

Figure A - 5. Worksheet for overall survival summary statistic calculation for Kamal et a

1120
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Trial ID:[Mizuta et al 2018 | 27 Dec 2018 (11:16)
Output based on data available

Calculation method (see key)

etho a c | 3 1 4 | 5 | 6 | 7 | 8 | o | 10 | 1T
Data?] No | No | N | No | No | No | No | No | N | No | Yes | No | No
y data| y data
HR] na na na na na na na na na na na 1.05 na na HR
Lower 95% CI| na na na na na na na na na na na 0.37 na na Lower 95% CI
Upper 95% CIf na na na na na na na na na na na 3.00 na na Upper 95% CI
In(HR)| na na na na na na na na na na na 0.05 na na
se(In(HR))| na na na na na na na na na na na 0.53 na na se(In(HR))
Variance| na na na na na na na na na na na 3.50 na na Variance
O-E| na na na na na na na na na na na 0.18 na na O-E
Data Data Entered
Lower CI (--%)) na na Lower CI (--%)
Upper CI (--%) na na Upper CI (--%)
Pvalue] 0.922 na na 0.922 P value
Advantage to R or C?| © na na © JAdvantage to R or C?
Obs events Research| na na na na Obs events Research
Obs events Control na na na na Obs events Control
Expt events Research na na Expt events Research
Expt events Control| na na JExpt events Control
Total events| 20 na na na na na 20 [Total events
Pts analysed Research 41 na 41 Pts analysed Research
Pts analysed Control| 12 na 12 Pts analysed Control
Key to methods Key to table cells
1 Report presents observed and expected events on research and control
2a Report presents HR and V Daba fields inputted into (1)_Summary_Data sheet
2b Report presents HR and O-E | Data [Data fields calculated from inputted data

2c Report presents O-E and V.
3 Report presents HR and CIs
4 Report presents HR and events in each arm and randomisation ratio is 1:1

5 Report presents HR and total events and randomisation ratio is 1:1 HR 1.05 1.05 0.00
6 Report presents HR, total events and the no.s analysed on each arm and randomisation ratio need not be 1:1 \" 3.50 3.50 0.00
7 Report presents p-value and events on each arm and randomisation ratio is 1:1 0-E 0.18 0.18 0.00

8 Report presents p-value and total events and randomisation ratio is 1:1

9 Report presents p-value, total events & no.s analysed on each arm and randomisation ratio need not be 1:1
10 Data from curve read where wished and assuming constant censoring
11 Data from curve with numbers at risk given (1)
12 Data from curve with numbers at risk given (2)

Figure A - 6. Worksheet for overall survival summary statistic calculation for Mizuta et al.">’

Trial ID:|Amsbaug-RRFS ] 27 Feb 2019 (15:37)
Output based on data available

Calculation method (see key)

[ Method] 1 | 2a | 2b | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11
Data?] No | No | No | No | No | No | No | No | No | No | No | Yes | No
y data| y data
HR| na na na na na na na na na na na na 0.45 na HR
Lower 95% CI| na na na na na na na na na na na na 0.18 na Lower 95% CI
Upper 95% CI| na na na na na na na na na na na na 1L na Upper 95% CI
In(HR); na na na na na na na na na na na na -0.81 na
se(In(HRY)) na na na na na na na na na na na na 0.47 na se(In(HR))
Variance| na na na na na na na na na na na na 4.48 na Variance
O-E| na na na na na na na na na na na na -3.61 na O-|
Data Entered Data Entered
Lower CI (--%)) na na Lower CI (--%)
Upper CI (--%)| na na Upper CI (--%)
Pvalue] 0.476 na na na P value
Advantage to R or C?| R na na na [Advantage to R or C?
Obs events Research| na na na na Obs events Research
Obs events Control na na na na Obs events Control
Expt events Research na na Expt events Research
Expt events Control| na na Expt events Control
Total events| na na na na na na na [Total events
Pts analysed Research 37 na na Pts analysed Research
Pts analysed Control| 29 na na Pts analysed Control
Key to table cells

1 Report presents observed and expected events on research and control
2a Report presents HR and V Data fields inputted into (1)_Summary_Data sheet
2b Report presents HR and O-E [ Data [Data fields calculated from inputted data
2c Report presents O-E and V

3 Report presents HR and CIs

4 Report presents HR and events in each arm and randomisation ratio is 1:1

5 Report presents HR and total events and randomisation ratio is 1:1 HR 0.45 0.45 0.00
6 Report presents HR, total events and the no.s analysed on each arm and randomisation ratio need not be 1:1 v 4.48 4.48 0.00
7 Report presents p-value and events on each arm and randomisation ratio is 1:1 0-E -3.61 -3.61 0.00

8 Report presents p-value and total events and randomisation ratio is 1:1

9 Report presents p-value, total events & no.s analysed on each arm and randomisation ratio need not be 1:1
10 Data from curve read where wished and assuming constant censoring
11 Data from curve with numbers at risk given (1)
12 Data from curve with numbers at risk given (2)

Figure A - 7. Worksheet for regional relapse free survival summary statistic calculation for
Amsbaugh et al.*®
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Trial ID:|Demiroz-RRFS | 27 Feb 2019 (15:12)
Output based on data available

Calculation method (see key)

[etho a c | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11
Data?| No | No | No | No | No | No | No | No | No | No | No | No | Yes
y data y data
HR| na na na na na na na na na na na na na 0.73 |HR
Lower 95% CI| na na na na na na na na na na na na na 0.21 Jlower 95% CI
Upper 95% CI| na na na na na na na na na na na na na 2.59  |Upper 95% CI
In(HR)| na na na na na na na na na na na na na -0.32
se(In(HR))| na na na na na na na na na na na na na 0.65__Ise(In(HR))
Variance| na na na na na na na na na na na na na 2.40 |Variance
O-F na na na na na na na na na na na na na -0.76 JO-E
Data Data Entered
Lower CI (--%)) na na Lower CI (--%)
Upper CI (--%) na na Upper CI (--%)
Pvalue] 0.990 na na na P value
Advantage to R or C?| R na na na [Advantage to R or C?
Obs events Research| na na na na Obs events Research
Obs events Control na na na na Obs events Control
Expt events Research na na Expt events Research
Expt events Control| na na Expt events Control
Total events| na na na na na na na Total events
Pts analysed Research 22 na na Pts analysed Research
Pts analysed Control| 19 na na Pts analysed Control
Key to methods Key to table cells
1 Report presents observed and expected events on research and control
2a Report presents HR and V' Data fields inputted into (1)_Summary_Data sheet
2b Report presents HR and O-E | Data |Data fields calculated from inputted data

2c Report presents O-E and V
3 Report presents HR and CIs
4 Report presents HR and events in each arm and randomisation ratio is 1:1

5 Report presents HR and total events and randomisation ratio is 1:1 HR 0.73 0.73 0.00
6 Report presents HR, total events and the no.s analysed on each arm and randomisation ratio need not be 1:1 v 2.40 2.40 0.00
7 Report presents p-value and events on each arm and randomisation ratio is 1:1 0-E -0.76 -0.76 0.00

8 Report presents p-value and total events and randomisation ratio is 1:1

9 Report presents p-value, total events & no.s analysed on each arm and randomisation ratio need not be 1:1
10 Data from curve read where wished and assuming constant censoring
11 Data from curve with numbers at risk given (1)
12 Data from curve with numbers at risk given (2)

Figure A - 8. Worksheet for regional relapse free survival summary statistic calculation for
Demiroz et al.'*

Trial ID:|Mizuta-RRFS | 27 Feb 2019 (15:23)
Output based on data available

Calculation method (see key)

et a c | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | i1
Data?] No No No. No | No | No | No | No | No | No | No | Yes | No
y data| y data
HR] na na na na na na na na na na na na 0.66 na HR
Lower 95% CI| na na na na na na na na na na na na 0.25 na Lower 95% CI
Upper 95% CI| na na na na na na na na na na na na 1.78 na Upper 95% CI
In(HR)| na na na na na na na na na na na na -0.41 na
se(In(HR)) na na na na na na na na na na na na 0.50 na se(In(HR))
Variance| na na na na na na na na na na na na BIo5] na Variance
O-E] na na na na na na na na na na na na -1.62 na O-E
Data Data Entered
Lower CI (--%) na na Lower CI (--%)
Upper CI (--%) na na Upper CI (--%)
Pvalue]  0.476 na na na P value
Advantage to R or C?| R na na na [Advantage to R or C?
Obs events Research na na na na Obs events Research
Obs events Control 13 na na na Obs events Control
Expt events Research na na Expt events Research
Expt events Control| na na Expt events Control
Total events| na na na na na na na Total events
Pts analysed Research| 41 na na Pts analysed Research
Pts analysed Control 12 na na Pts analysed Control
Key to methods Key to table cells
1 Report presents observed and expected events on research and control
2a Report presents HR and V Data fields inputted into (1)_Summary_Data sheet
2b Report presents HR and O-E | Data |Data fields calculated from inputted data

2c Report presents O-E and V
3 Report presents HR and Cls
4 Report presents HR and events in each arm and randomisation ratio is 1:1

5 Report presents HR and total events and randomisation ratio is 1:1 HR 0.66 0.66 0.00
6 Report presents HR, total events and the no.s analysed on each arm and randomisation ratio need not be 1:1 v 3.95 3.95 0.00
7 Report presents p-value and events on each arm and randomisation ratio is 1:1 O-E -1.62 -1.62 0.00

8 Report presents p-value and total events and randomisation ratio is 1:1

9 Report presents p-value, total events & no.s analysed on each arm and randomisation ratio need not be 1:1
10 Data from curve read where wished and assuming constant censoring
11 Data from curve with numbers at risk given (1)
12 Data from curve with numbers at risk given (2)

Figure A - 9. Worksheet for regional relapse free survival summary statistic calculation for
Mizuta et al.™’
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