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Abstract

Background: Oropharyngeal squamous cell carcinoma (OPSCC) is increasingly
prevalent and has significantly heterogeneous risks of survival for diagnosed
individuals due to the inter-related risk factors. Precise prediction of the risk of survival
for an individual patient with OPSCC presents a useful adjunct to therapeutic decision
making regarding the management of OPSCC. This study will systematically review
published prognostic prediction models for survival outcomes in patients with OPSCC,
describe their characteristics, compare performance, and assess risk of bias and real-
world clinical utility.

Methods: Studies will be identified by searching MEDLINE and Embase databases.
Selection of eligible studies, data extraction, and critical appraisal will be conducted
independently by two reviewers. Included studies will be systematically summarized
using appropriate tools designed for prognostic prediction modelling studies.
Performance measures of these models will be pooled and analyzed with meta-analyses
if feasible.

Discussion: This work will lay a foundation for future research programs to develop,
validate, and assess prognostic prediction models for OPSCC. The final model will
estimate the absolute risk of survival for patients with OPSCC and can be implemented
into real-world clinical practice as an evidence-based prognostic prediction model for
OPSCC. This work will support risk-differentiated clinical decision making at various
health service levels, ultimately, facilitate more personalized management of OPSCC

and positively enhance the quality of life of patients.
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Systematic review registration: PROSPERO registration number CRD42023400272.

Keywords: Oropharyngeal squamous cell carcinoma (OPSCC); Prognostic prediction

model; Survival; Systematic review; Head and neck carcinoma
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Introduction

Oropharyngeal squamous cell carcinoma (OPSCC) is one of the head and neck
carcinomas, which originates in tissues of the oropharynx (the part of the throat at the
back of the mouth, including the soft palate, the base of the tongue, and the tonsils)!'-3.
OPSCC represents an increasingly prominent public health concern internationally.
Albeit OPSCC only represents 0.9% of all cancers, its incidence has been rapidly
growing worldwide in recent years, with an estimated 182666 new cases in 2020[4-6],
An increased incidence of OPSCC among men under 45 years of age has been reported
recently!®?l. Moreover, the death rate of OPSCC is rising by 2% worldwide per year,
compared with other head and neck carcinomas!!%l, with an estimated 86742 new deaths
in 20201, Of note, OPSCC has a special feature of epidemiologic trends in different
settings worldwide. Over the past few decades, OPSCC diagnosis increased especially
in developed countries, including the United States, and Canadal® '-131 while South-
central Asia had the highest proportion of new OPSCC cases (35.1% of global incident
cases)!!4l. Across China, there has also been an obvious increase in OPSCC in the recent
decade, especially for incidence and mortality of males and in rural areas, whereas the
rates of females remained stablel!>].

Compared with other common type of head and neck carcinomas, OPSCC is likely to
be advanced (i.e., with neck metastases) at the time point of diagnosis and its primary
treatment is more likely to be aggressive (such as radiation therapy and/or
chemoradiation), which may have devastating effects on the survival of these

patientsl!®1°1. OPSCC is a heterogeneous condition with inter-related factors

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 26

‘salfojouyoal Jejiwis pue ‘Bulurel |y ‘Buiuiw elep pue 1xal 0] pale|al sasn 1o} Buipnjoul ‘1ybliAdoo Ag paloaloid

* (s3gv) Inaladns juswaublasug


http://bmjopen.bmj.com/

Page 5 of 26

oNOYTULT D WN =

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

BMJ Open

significantly modifying the absolute risk of survival at an individual level.

Human papillomavirus (HPV) is considered to be the most significant risk factor for
OPSCCI?%-221 HPV is a major carcinogen, which meets the epidemiological criteria for
OPSCC causality?* 24, Up to 70 % of newly diagnosed OPSCCs are HPV positivel?],
In addition, the current identified risk factors include heavy smoking and alcohol
consumption?®l, However, it is worth noting that HPV-positive OPSCC patients are
usually confronted with decades of significantly improved quality of life, compared to
the HPV-negative OPSCC group of patients!'®). HPV-positive OPSCC is associated
with a 58% reduction in the risk of death compared to its counterpart!?7],

In contemporary real-world clinical practice, interventions (treatment and/or
management) are implemented after diagnosis of OPSCC, without individualized risk
assessment of the absolute risk of survival. Consequently, in case of immediate start of
treatment after diagnosis of OPSCC, this mode of intervention fails to identify of the
proportion of patients at high risk (with a lower probability to obtain a good response)
who should have received new or more aggressive therapy regimens. Meanwhile,
patients at low risk will not be spared from harm of unnecessary aggressive cancer
treatment and significant financial burden of cancer management. Therefore,
limitations of the one-size-fits-all mode of intervention and lack of risk-differentiated
decision making are evident. In this regard, it is imperative to develop a precise and
applicable prognostic prediction model for calculating the absolute risk of survival for
patients with OPSCC, based on considering any relevant risk factors related to survival

and individual demographical characteristics. Accurate prediction of risk of survival
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would then guide risk-differentiated clinical decision making at health services level,
ultimately, facilitate more personalized management of OPSCC and positively enhance
the quality of life of patients.

This systematic review will identify, screen, and assess all published prognostic
prediction modelling studies for survival outcomes in patients with OPSCC. We aim to
answer the question: what prognostic prediction models have been developed and
validated for application in patients with OPSCC to predict risk of survival and inform
clinicians’ therapeutic decision making regarding the management of OPSCC. The
detailed objectives of this systematic review are: 1. To systematically identify existing
prognostic prediction models for survival outcomes in patients with OPSCC; 2. To
qualitatively describe characteristics of identified models; 3. To quantitatively compare
their performance across different clinical settings and population from different
regions in the world with meta-analysis where appropriate; 4. To rigorously assess the

conduct and real-world clinical utility of these prognostic prediction modelling studies.

Methods

This systematic review protocol was registered on the PROSPERO international
registry of systematic reviews on February 27, 2023 (CRD42023400272). This protocol
for the systematic review is reported according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols (PRISMA-P) guidelinel?®],
Cochrane Prognosis Methods Group Protocol Templatel?®); ransparent reporting of a

multivariable prediction model for individual prognosis or diagnosis (TRIPOD)
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statement3%], PROBAST tool (prediction model risk of bias assessment)3!], and the
corresponding CHARMS checklist (checklist for critical Appraisal and data extraction

for systematic reviews of prediction modelling studies)!2l.

A systematic review of prognostic prediction modelling studies for survival outcomes
in patients with OPSCC will be conducted to identify eligible studies published before
March 2023. The review will be guided by the recommendations of The PROGnosis
RESearch Strategy (PROGRESS) Partnership, which is an international,
interdisciplinary collaboration that has published a framework to improve the standards

of prognosis research to improve its translational impact. The framing of the review

question is presented in Table 1.

Table 1 Framing of this systematic review with key items identified by the CHARMS checklist3?!

Items

Comments

1. Prognostic versus diagnostic
prediction model

Prognostic prediction model (Aimed to predict future survival outcomes
of people diagnosed with OPSCC)

2. Intended scope of the review

Prognostic prediction models to inform clinicians’ therapeutic decision
making regarding the management of OPSCC

3. Type of prediction modelling
studies

All study types including prognostic prediction modelling studies (with
or without external validation) and external model validation studies
(with or without model updating)

4. Target population to whom the
prediction model applies

Patients diagnosed with OPSCC according to criteria in each eligible
study included in the review

5. Outcome to be predicted

Future survival outcomes after diagnosis of OPSCC, including overall
survival (and/or disease-related mortality), progression-free survival, and
disease-free survival

6. Time span of prediction

Survival outcomes occurring at any time point after diagnosis of OPSCC

7. Intended moment of using the
model

At any time point after diagnosis of OPSCC

Notes: OPSCC, oropharyngeal squamous cell carcinoma.

Eligibility criteria

Table 2 shows the review question in population, index, comparator, outcome, timing,
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reviews of prediction models with additional consideration for timing and clinical

setting(31],

BMJ Open

Table 2 Eligibility criteria for the systematic review framed with the PICOTS system(3?]

Items Inclusion criteria Exclusion criteria

Population Patients diagnosed with OPSCC according to criteria
in each eligible study included in the review

Index Development or external validation of a prognostic | Diagnostic prediction models
prediction model for survival outcomes in patients | (e.g., diagnostic prediction
with OPSCC (e.g., prognostic prediction models for | models for diagnosis of
patients with OPSCC to predict survival outcomes) OPSCC)

Comparator No predefined comparator

Outcomes (primary)

Overall survival (and/or disease-related mortality, if
possible)

Outcomes (secondary)

Progression-free survival, and disease-free survival

Timing

Survival outcomes occurring at any time point after
diagnosis of OPSCC

Setting

Prognostic prediction models that are designed to be
used by healthcare professionals in the clinical setting
to inform their therapeutic decision making regarding
the management of OPSCC, at any time point after
diagnosis of OPSCC

Study type

Any study design including primary research (e.g.,
randomized controlled trial, cohort study, case-control
study) or secondary research (e.g., systematic review)
that reports on one or more statistical models, tools or
scores with at least two predictors proposed to predict
an individual’s risk of a future survival outcome
(prognostic prediction modelling studies). Prognostic
prediction modelling studies can be either model
development, model validation or a combination

Editorial comments or letters

Notes: OPSCC, oropharyngeal squamous cell carcinoma.

Population

Studies reporting on prognostic prediction models proposed for survival outcomes in

patients with OPSCC will be included into the systematic review. OPSCC could have

been diagnosed according to criteria in each eligible study included in the review.

7
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Intervention

Prognostic prediction modelling studies (with or without external validation) and
external model validation studies (with or without model updating) will be considered
for inclusion into the systematic review, if they were intended to inform clinicians’

therapeutic decision making regarding the management of OPSCC.

Outcome

The included outcome endpoints related to OPSCC, defined as the outcomes of interest
in the eligibility criteria, are aligned with those agreed by consensus of systematic
reviews for treatment of OPSCC and draw on published search strategies for similar
review questions for prognostic models of cancersl!!6: 17-27,34-38],

The primary outcome endpoint is overall survival (OS). We choose this endpoint
because it has the greatest clinical relevance and is most important for patients
diagnosed with OPSCC. Furthermore, OS is an objective endpoint not susceptible to
bias of the outcome assessor. In addition, disease-related mortality will be considered
if possible. The secondary outcome endpoints include progression-free survival (PFS)
and disease-free survival (DFS). We choose these endpoints as patients with similar
survival may nevertheless have different lengths of time without disease progression or
symptoms, depending on both initial treatment after diagnosis and disease
characteristics.

Outcome endpoints will be assessed in hierarchical fashion in the following order: OS
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(and/or disease-related mortality), PFS, and DFS. The timing and effect measures for
each outcome endpoint will be as defined according to each eligible study included in
the review. In addition, we will not require studies to have a minimum follow-up

duration for inclusion in this systematic review.

Timing
Each eligible study included in the review should report on prognostic prediction

models for survival outcomes occurring at any time point after diagnosis of OPSCC.

Setting
Prognostic prediction models that are designed to be used by healthcare professionals
in the clinical setting, at any time point after diagnosis of OPSCC, will be considered

for inclusion in the review.

Type of studies and limits

Any study design including primary research (e.g., randomized controlled trial, cohort
study, case-control study) or secondary research (e.g., systematic review) that reports
on one or more statistical models, tools or scores with at least two predictors proposed
to predict an individual’s risk of a future survival outcome (prognostic prediction
modelling studies) will be considered for inclusion in the review. Prognostic prediction
modelling studies can be either model development, model validation or a combination.

Specifically, editorial comments or letters will be excluded from the review. Eligible
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studies included in the review will be limited to those conducted in humans by applying

The Cochrane Group’s filter for Humans not Animals filter3%],

Search methods for identification of studies

Databases

The following electronic databases will be systematically searched to identify eligible
studies from their inception: 1) Ovid MEDLINE(R) and Epub Ahead of Print, In-
Process, In-Data-Review & Other Non-Indexed Citations and Daily on Ovid and Ovid
MEDLINE(R) (from 1946 to present); 2) Embase ClassictEmbase on Ovid (from 1947

to present).

Search strategy

A highly sensitive search strategy, based on the eligibility criteria for the systematic
review and combining subject indexing terms (i.e., MeSH) and free-text search terms,
will be designed for MEDLINE Ovid. The search strategy, specifically, subject
indexing terms will be translated appropriately for Embase.

The draft search strategy will combine concepts related to prognostic prediction
modelling studies, OPSCC, and survival outcomes. The updated version of a validated
filter for prediction modelling studies!*®! will be used. For OPSCC and survival
outcomes related to OPSCC, a search strategy aligned with those agreed by consensus
of peer-reviewed systematic reviews of treatments for OPSCC and drew on published
search strategies for similar review questions for prognostic models of cancers will be

10
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usedl!6 17,27, 34-38] The draft search strategy is provided in Supplementary Table 1. The
final search strategy will be iteratively refined.

The reference lists of included model development studies and relevant systematic
reviews for further studies will be hand searched for additional potentially relevant
citations. The included studies will be checked for error or fraud. We will not place any
restrictions on language, publication year or publication status when searching the
electronic databases. Any non-English studies identified will be translated and assessed

for eligibility.

Data collection and analysis

Selection process

Two independent reviewers will screen and assess the abstracts of each study identified
by the final search strategy. Duplicate records will be excluded using a systematic,
rigorous and reproducible method utilizing a sequential combination of fields including
author, year, title, journal and pages!*!l. Thereafter, if the information suggests that the

study meets the eligibility criteria for the review (Table 2) or there is any doubt against

eligibility, full texts of the studies will be independently accessed for further assessment.

Any conflict will be resolved through discussion with a senior advisor (HZ), where

required.

Data extraction
Two independent reviewers will extract data from eligible studies included in the
11
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review, using a standardized electronic form developed with reference to the checklist
for critical Appraisal and data extraction for systematic Reviews of prediction
Modelling Studies (CHARMS)[321,

For each eligible study, we plan to seek information on objective, source of data,
participants, survival outcome(s) to be predicted, candidate predictors, sample size,
missing data, model development, model performance (discrimination, calibration,
clinical utility, and measures of case-mix variation), results including final
multivariable models and interpretation of presented models, and model validation!32],
Moreover, information on diagnostic criteria for OPSCC and treatment type after
diagnosis will also be extracted. Missing data will be obtained from the study authors
wherever possible, in addition, if insufficient information is obtained the study will be
excluded from the review. Any disagreement will be resolved through consultation with

a senior advisor (HZ), when necessary.

Data management
Covidence systematic review software will be used to manage screened records
throughout the review (Veritas Health Innovation, Melbourne, Australia. Available at:

http://www.covidence.org). Eligible studies included in the review will be imported

into Endnote reference manager software (Version 20.4.1, Clarivate Analytics,

Philadelphia, USA. Available at: https://endnote.com/).

Critical appraisal
12
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The methodological quality (risk of bias) and relevance (applicability) to the review
question (Table 1 and 2) of eligible studies included in the review will be systematically
assessed using the prediction model risk of bias assessment tool (PROBAST)B!. This
tool is structured around four key domains (participants, predictors, outcome, and
analysis), of which each will be rated as high, low, or unclear risk of bias.

Two independent reviewers will assess the risk of bias and applicability of each eligible
study included in the review. Each study will be given a rating of high, low, or unclear
risk for each of the four domains. Any disagreement will be resolved through discussion

and consultation with a senior advisor (HZ) to reach a consensus, where required.

Qualitative data synthesis of prognostic prediction models

All extracted data on prognostic prediction models from included studies will be
tabulated to facilitate comparison of survival outcomes to be predicted, predictors
included in the final model and performance measuresl32. Measures of uncertainty will

be reported when published or approximated using published methods!331.

Quantitative analysis and comparison of the predictive performance of

prognostic prediction models

Our quantitative analysis will depend on the data available, the final number of eligible

prognostic prediction models included in the review, and the type of prognostic

prediction modelling studies (i.e., development or validation).

We will attempt a meta-analysis by type of prognostic prediction modelling studies, if
13
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included studies are sufficiently homogenous. Clinical homogeneity will be regarded
as satisfied, if the review identifies: 1) multiple validation studies for a common
prognostic prediction model are identified or, 2) multiple development studies where
the target population to whom the model applies, and survival outcomes to be predicted

are considered similar or the same.

Meta-analysis and investigation of heterogeneity

Where data permits, meta-analysis will be conducted with reference to the Meta-
analysis of Observational Studies in Epidemiology (MOOSE) group guidelines!#?!.
Where meta-analysis is feasible, performance measures such as discrimination (e.g.,
area under the receiver operating characteristic curve) and calibration (e.g., calibration
slope) will be pooled and analyzed using a random-effects model*l. The restricted
maximum likelihood and Hartung-Knapp-Sidik-Jonkman methods will be used to
estimate the between-study heterogeneity and 95% confidence intervals for the average
performance!33). Statistical or clinical homogeneity will be assessed using the I? test,
where an I? value > 50% indicates moderate to high heterogeneity, as specified in
published literatures3® 431, Potential sources of heterogeneity will be investigated by

undertaking a meta-regression analysis.

Subgroup analysis

Where there are enough eligible studies included in the review, we planned to conduct

subgroup analyses. Subgroup analyses will be undertaken according to the type of
14
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prognostic prediction modelling studies (i.e., development or validation), target
population to whom the model applies, diagnostic criteria for OPSCC, whether
population was treated (yes/no), treatment type after diagnosis, the follow-up duration,

survival outcomes to be predicted, and study quality (risk of bias).

Sensitivity analysis
If meta-analysis would be performed, we would undertake sensitivity analyses to
explore the influence on effect size for exclusion of studies at lower and higher risk of

bias(33].

Summary of findings

Reporting and presentation of findings will be guided by the PRISMA statement
(preferred reporting items for systematic reviews and meta-analyses)!?®], and relevant
recommendations from the TRIPOD statement (transparent reporting of a multivariable
prediction model for individual prognosis or diagnosis)i*’l. The GRADE approach
(grading of recommendations, assessment, development and evaluation) will be utilized

to determine confidence in estimates(44 451,

Discussion

This systematic review will identify, screen, and assess all published prognostic

prediction models for survival outcomes in patients with OPSCC. All eligible models

included in the review will be systematically summarized and compared for their
15
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performance across different clinical settings and population from different regions in
the world with meta-analysis if feasible.

A prognostic prediction model for survival outcomes in patients with OPSCC is
designed to be used by healthcare professionals in the clinical setting to inform their
therapeutic decision making regarding the management of OPSCC, at any time point
after diagnosis of OPSCC. Compared with other common types of head and neck
carcinomas, OPSCC is likely to be advanced (i.e., with neck metastases) at the time
point of diagnosis and its primary treatment is more likely to be aggressive (such as
radiation therapy and/or chemoradiation), which may have devastating effects on the
survival of these patients!!¢-1%], Survival outcomes affecting the quality of life of these
patients are of utmost importance. Hence, accurate prediction of risk of survival would
guide risk-differentiated clinical decision making at health services level, ultimately,
facilitate more personalized management of OPSCC and positively enhance the quality
of life of patients. Consequently, in case of immediate start of treatment after diagnosis
of OPSCC, identification of patients with a lower probability to obtain a good response
will aid in making decisions regarding management, for instance, deciding new or more
aggressive therapy regimens would be delivered to this proportion of patients at high
risk. In contrast, in case of a watch-and-wait strategy, differences in estimated
prognostic survival risks can affect patient management regarding surveillance and
treatment.

Prognosis-related research in OPSCC has been seeking to predict risk of survival after
diagnosis based on routinely collected data, with a view to directing treatment and/or

16
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management efforts in real-world clinical practice. This systematic review will make
an important contribution to the understanding of risk of survival for patients diagnosed
with OPSCC. Moreover, each eligible prognostic prediction models included will be
compared head-to-head for their performance and clinical utility in the review. From
this perspective, the review will comprehensively promote the consideration of risk-
differentiated clinical management of OPSCC in real-world practice. Furthermore, in
case that insufficient applicable models are identified, or screened models have poor
performance, and/or high risk of bias, we will provide explicit rationale and detailed
guidance for development, validation, and/or updating for prognostic prediction models
for OPSCC. In contrast, in case that high-performance models are identified, they will
be valuable to helping clinicians and patients with OPSCC understand and consider
estimated risk of survival in shared decision making, objectively and systematically.

As such, this systematic review forms the foundations of future research programs to
develop, validate, and assess a prognostic prediction model for OPSCC across the four
themes of the PROGRESS prognosis research framework!*®l. We noted that researchers
have been focusing efforts on developing new prognostic prediction models to date,
however, disproportionate efforts have been put into improving and ultimately
implementing existing models into real-world clinical practice, which have caused a
huge waste of research resources. Therefore, we strongly recommend that, in the future,
researchers could optimally utilize information from our review. If appropriate, seeking
to validate and update existing prognostic prediction models would be better choicel*7].
In conclusion, this systematic review will comprehensively consider contemporary best

17
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practice and evidence of prognostic prediction modelling studies for OPSCC. This work
will support risk-differentiated clinical decision making at health services level,
ultimately, facilitate more personalized management of OPSCC and positively enhance

the quality of life of patients.
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Supplementary Table 1 The draft search strategy for MEDLINE

Concept

‘ Step ‘ Search strategy

Study type = prognostic prediction modelling studies

Study type = 1 Validat$.mp. or Predict$.ti.
prognostic prediction modelling | 2 (Predict$ and (Outcome$ or Risk$ or Model$)).mp.
studies (Ingui filter for prediction | 3 ((History or Variable$ or Criteria or Scor$ or Characteristic$ or
models!!) Finding$ or Factor$) and (Predict$ or Model$ or Decision$ or
Identif$ or Prognos$)).mp.
4 Decision$.mp. and ((Model$ or Clinical$).mp. or Cox Models/)
5 (Prognostic and (History or Variable$ or Criteria or Scor$ or
Characteristic$ or Finding$ or Factor$ or Model$)).mp.
6 or/1-5
Study type = 7 "ROC Curve"/ or Discrimination.mp. or Discriminate.mp. or c-
prognostic prediction modelling statistic.mp. or "c statistic".mp. or "Area under the curve".mp. or
studies (Addition to Ingui filter AUC.mp. or Calibration.mp. or Indices.mp. or Algorithm.mp. or
proposed by Geersing to improve Multivariable.mp. [mp=title, abstract, original title, name of
specificity!?)) substance word, subject heading word, floating sub-heading word,
keyword heading word, protocol supplementary concept word, rare
disease supplementary concept word, unique identifier, synonyms]
Combination of study type | 8 6 and 7

concepts

Population = people with oropharyngeal squamous cell carcinoma

9 exp Oropharyngeal Neoplasms/

10 "Head and Neck Neoplasms"/

11 exp Otorhinolaryngologic Neoplasms/

12 exp Neoplasms/

13 (cancer$ or tumour$ or tumor$ or neoplas$ or malignan$ or
carcinoma$ or SCC$).ti,ab.

14 12 and 13

15 exp Oropharynx/

16 (oropharyn$ or mesopharyn$ or tonsil$ or "head and neck" or "head
neck" or "head-neck" or "head-and-neck" or tongue$).ti,ab.

17 15 and 16

18 14 and 17

19 (HNSCC or SCCHN or "OP-SCC" or OPSCC or OPC or
SCCOP).mp.

20 9orl10orl1lorl8orl9

Outcome = survival

21 exp Mortality/

22 exp Survival/

23 exp Survival Analysis/
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24 "survival rate"/
25 (surviv* or mortal* or death*).ti,ab.
26 or/21-24
27 25 and 26

Combinations of concepts

|28 | 8and20and27

Human filter

l 29 l exp animals/ not humans/

Final

‘ 30 ‘ 28 not 29
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Framing of this systematic review with key items identified by the CHARMS checklistl!], which is the checklist for

BMJ Open

critical Appraisal and data extraction for systematic reviews of prediction modelling studies

Items

Comments

1. Prognostic versus diagnostic
prediction model

2. Intended scope of the review

3. Type of prediction modelling

studies

4. Target population to whom the
prediction model applies

5. Outcome to be predicted

6. Time span of prediction
7. Intended moment of using the

model

Prognostic prediction model (Aimed to predict future survival outcomes
of people diagnosed with OPSCC)

Prognostic prediction models to inform clinicians’ therapeutic decision
making regarding the management of OPSCC

All study types including prognostic prediction modelling studies (with
or without external validation) and external model validation studies
(with or without model updating)

Patients diagnosed with OPSCC according to criteria in each eligible
study included in the review

Future survival outcomes after diagnosis of OPSCC, including overall
survival (and/or disease-related mortality), progression-free survival, and
disease-free survival

Survival outcomes occurring at any time point after diagnosis of OPSCC

At any time point after diagnosis of OPSCC

Notes: OPSCC, oropharyngeal squamous cell carcinoma.
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Abstract

Introduction: Oropharyngeal squamous cell carcinoma (OPSCC) is increasingly
prevalent and has significantly heterogeneous risks of survival for diagnosed
individuals due to the inter-related risk factors. Precise prediction of the risk of survival
for an individual patient with OPSCC presents a useful adjunct to therapeutic decision
making regarding the management of OPSCC. The aim of this systematic review,
critical appraisal and meta-analysis is to assess prognostic prediction models for
OPSCC and lay a foundation for future research programs to develop and validate
prognostic prediction models for OPSCC.

Methods and analysis: This protocol will follow the Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocol (PRISMA-P) statement. Based on
predefined criteria, electronic databases including MEDLINE, Embase, Web of Science,
the Cochrane Library and China National Knowledge Infrastructure (CNKI) will be
searched for relevant studies without language restrictions from inception of databases
to present. This study will systematically review published prognostic prediction
models for survival outcomes in patients with OPSCC, describe their characteristics,
compare performance, and assess risk of bias and real-world clinical utility. Selection
of eligible studies, data extraction, and critical appraisal will be conducted
independently by two reviewers. A Third reviewer will resolve any disagreements.
Included studies will be systematically summarized using appropriate tools designed
for prognostic prediction modelling studies. Risk of bias and quality of studies will be

assessed using the Prediction Model Risk of Bias Assessment Tool and the Transparent
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Reporting of a multivariable prediction model for Individual Prognosis or Diagnosis.
Performance measures of these models will be pooled and analyzed with meta-analyses
if feasible.

Ethics and dissemination: This review will be conducted completely based on
published data, so approval from an ethics committee or written consent is not required.
The results will be disseminated through a peer-reviewed publication.

PROSPERO registration number: CRD42023400272.

Keywords: Oropharyngeal squamous cell carcinoma (OPSCC); Prognostic prediction

model; Survival; Systematic review; Head and neck carcinoma
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Strengths and limitations of this study

This study will provide the comprehensive evidence on existing prognostic
prediction models for survival outcomes in patients with OPSCC.

The results will help us to analyze and assess the quality, risk of bias and clinical
utility of existing prognostic prediction models for survival outcomes in patients
with OPSCC.

The results of this review will provide insight that will assist in developing and
validating prognostic prediction models for OPSCC in future studies.

A highly sensitive search strategy and robust quality assessment criteria
(Transparent Reporting of a multivariable prediction model for Individual
Prognosis or Diagnosis) will be used to appraise existing prognostic prediction
modelling studies for OPSCC.

The main limitation of this study could be the potential heterogeneity among studies

included in the analysis.
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Introduction

Oropharyngeal squamous cell carcinoma (OPSCC) is one of the head and neck
carcinomas, which originates in tissues of the oropharynx (the part of the throat at the
back of the mouth, including the soft palate, the base of the tongue, and the tonsils)
[1-3]. OPSCC represents an increasingly prominent public health concern
internationally. Albeit OPSCC only represents 0.9% of all cancers, its incidence has
been rapidly growing worldwide in recent years, with an estimated 182666 new cases
in 2020 [4-6]. An increased incidence of OPSCC among men under 45 years of age has
been reported recently [6-9]. Moreover, the death rate of OPSCC is rising by 2%
worldwide per year, compared with other head and neck carcinomas [10], with an
estimated 86742 new deaths in 2020 [4]. Of note, OPSCC has a special feature of
epidemiologic trends in different settings worldwide. Over the past few decades,
OPSCC diagnosis increased especially in developed countries, including the United
States, and Canada [6 11-13], while South-central Asia had the highest proportion of
new OPSCC cases (35.1% of global incident cases) [14]. Across China, there has also
been an obvious increase in OPSCC in the recent decade, especially for incidence and
mortality of males and in rural areas, whereas the rates of females remained stable [15].
Compared with other common type of head and neck carcinomas, OPSCC is likely to
be advanced (i.e., with neck metastases) at the time point of diagnosis and its primary
treatment is more likely to be aggressive (such as radiation therapy and/or
chemoradiation), which may have devastating effects on the survival of these patients

[16-19]. OPSCC is a heterogeneous condition with inter-related factors significantly
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modifying the absolute risk of survival at an individual level.

Human papillomavirus (HPV) is considered to be the most significant risk factor for
OPSCC [20-22]. HPV is a major carcinogen, which meets the epidemiological criteria
for OPSCC causality [23 24]. Up to 70 % of newly diagnosed OPSCCs are HPV
positive [25]. In addition, the current identified risk factors include heavy smoking and
alcohol consumption [26]. However, it is worth noting that HPV-positive OPSCC
patients are usually confronted with decades of significantly improved quality of life,
compared to the HPV-negative OPSCC group of patients [19]. HPV-positive OPSCC
is associated with a 58% reduction in the risk of death compared to its counterpart [27].
In contemporary real-world clinical practice, interventions (treatment and/or
management) are implemented after diagnosis of OPSCC, without individualized risk
assessment of the absolute risk of survival. Consequently, in case of immediate start of
treatment after diagnosis of OPSCC, this mode of intervention fails to identify of the
proportion of patients at high risk (with a lower probability to obtain a good response)
who should have received new or more aggressive therapy regimens. Meanwhile,
patients at low risk will not be spared from harm of unnecessary aggressive cancer
treatment and significant financial burden of cancer management. Therefore,
limitations of the one-size-fits-all mode of intervention and lack of risk-differentiated
decision making are evident. In this regard, it is imperative to develop a precise and
applicable prognostic prediction model for calculating the absolute risk of survival for
patients with OPSCC, based on considering any relevant risk factors related to survival

and individual demographical characteristics. Accurate prediction of risk of survival
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would then guide risk-differentiated clinical decision making at health services level,
ultimately, facilitate more personalized management of OPSCC and positively enhance
the quality of life of patients.

This systematic review will identify, screen, and assess all published prognostic
prediction modelling studies for survival outcomes in patients with OPSCC. We aim to
answer the question: what prognostic prediction models have been developed and
validated for application in patients with OPSCC to predict risk of survival and inform
clinicians’ therapeutic decision making regarding the management of OPSCC. The
detailed objectives of this systematic review are: 1. To systematically identify existing
prognostic prediction models for survival outcomes in patients with OPSCC; 2. To
qualitatively describe characteristics of identified models; 3. To quantitatively compare
their performance across different clinical settings and population from different
regions in the world with meta-analysis where appropriate; 4. To rigorously assess the

conduct and real-world clinical utility of these prognostic prediction modelling studies.

Methods

This systematic review protocol was registered on the PROSPERO international
registry of systematic reviews on February 27, 2023 (CRD42023400272). This protocol
for the systematic review is reported according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols (PRISMA-P) guideline [28],
Cochrane Prognosis Methods Group Protocol Template [29], transparent reporting of a

multivariable prediction model for individual prognosis or diagnosis (TRIPOD)
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statement [30], PROBAST tool (prediction model risk of bias assessment) [31], and the
corresponding CHARMS checklist (checklist for critical Appraisal and data extraction
for systematic reviews of prediction modelling studies) [32] (see Supplementary Table
S1 and S2).

A systematic review of prognostic prediction modelling studies for survival outcomes
in patients with OPSCC will be conducted to identify eligible studies published before
March 2023. The review will be guided by the recommendations of The PROGnosis
RESearch Strategy (PROGRESS) Partnership, which is an international,
interdisciplinary collaboration that has published a framework to improve the standards
of prognosis research to improve its translational impact. The framing of the review
question is presented in Table 1. Formal activities for this study are scheduled to

commence in September 2023 and should conclude by June 2026. Data analysis and

dissemination of results will be completed in this period.

Table 1 Framing of this systematic review with key items identified by the CHARMS checklist [32]

Items

Comments

1. Prognostic versus diagnostic
prediction model

Prognostic prediction model (Aimed to predict future survival outcomes
of people diagnosed with OPSCC)

2. Intended scope of the review

Prognostic prediction models to inform clinicians’ therapeutic decision
making regarding the management of OPSCC

3. Type of prediction modelling
studies

All study types including prognostic prediction modelling studies (with
or without external validation) and external model validation studies
(with or without model updating)

4. Target population to whom the
prediction model applies

Patients diagnosed with OPSCC according to criteria in each eligible
study included in the review

5. Outcome to be predicted

Future survival outcomes after diagnosis of OPSCC, including overall
survival (and/or disease-related mortality), progression-free survival, and
disease-free survival

6. Time span of prediction

Survival outcomes occurring at any time point after diagnosis of OPSCC

7. Intended moment of using the
model

At any time point after diagnosis of OPSCC

Notes: OPSCC, oropharyngeal squamous cell carcinoma.
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Patient and Public Involvement
This review will be conducted completely based on published data, so approval from
an ethics committee or patient consent is not required. The results will be disseminated

through a peer-reviewed publication.

Ethics and dissemination
This review will be conducted completely based on published data, so approval from
an ethics committee or written consent is not required. The results will be disseminated

through a peer-reviewed publication.

Eligibility criteria

Table 2 shows the review question in population, index, comparator, outcome, timing,
setting, and study type (PICOTS) format [33]. Selection of studies will be based on the
eligibility criteria framed with the PICOTS system, which is a modification of the
established PICO system and designed for the specific requirements of systematic
reviews of prediction models with additional consideration for timing and clinical

setting [31].

Table 2 Eligibility criteria for the systematic review framed with the PICOTS system [33]

Items Inclusion criteria Exclusion criteria

Population Patients diagnosed with OPSCC according to criteria
in each eligible study included in the review

Index Development or external validation of a prognostic | Diagnostic prediction models
prediction model for survival outcomes in patients | (e.g., diagnostic prediction
with OPSCC (e.g., prognostic prediction models for | models for diagnosis of

8
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patients with OPSCC to predict survival outcomes) OPSCC)

Comparator No predefined comparator

Outcomes (primary) Overall survival (and/or disease-related mortality, if
possible)

Outcomes (secondary) | Progression-free survival, and disease-free survival

Timing Survival outcomes occurring at any time point after
diagnosis of OPSCC

Setting Prognostic prediction models that are designed to be

used by healthcare professionals in the clinical setting
to inform their therapeutic decision making regarding
the management of OPSCC, at any time point after
diagnosis of OPSCC

Study type Any study design including primary research (e.g., | Editorial comments or letters
randomized controlled trial, cohort study, case-control
study) or secondary research (e.g., systematic review)
that reports on one or more statistical models, tools or
scores with at least two predictors proposed to predict
an individual’s risk of a future survival outcome
(prognostic prediction modelling studies). Prognostic
prediction modelling studies can be either model
development, model validation or a combination

Notes: OPSCC, oropharyngeal squamous cell carcinoma.

Population

Studies reporting on prognostic prediction models proposed for survival outcomes in
patients with OPSCC will be included into the systematic review. OPSCC could have
been diagnosed according to criteria in each eligible study included in the review. In

addition, this study will include both HPV-positive and HPV-negative OPSCC.

Intervention

Prognostic prediction modelling studies (with or without external validation) and
external model validation studies (with or without model updating) will be considered
for inclusion into the systematic review, if they were intended to inform clinicians’

therapeutic decision making regarding the management of OPSCC.

Outcome

The included outcome endpoints related to OPSCC, defined as the outcomes of interest
9
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in the eligibility criteria, are aligned with those agreed by consensus of systematic
reviews for treatment of OPSCC and draw on published search strategies for similar
review questions for prognostic models of cancers [16 17 27 34-38].

The primary outcome endpoint is overall survival (OS). We choose this endpoint
because it has the greatest clinical relevance and is most important for patients
diagnosed with OPSCC. Furthermore, OS is an objective endpoint not susceptible to
bias of the outcome assessor. In addition, disease-related mortality will be considered
if possible. The secondary outcome endpoints include progression-free survival (PFS)
and disease-free survival (DFS). We choose these endpoints as patients with similar
survival may nevertheless have different lengths of time without disease progression or
symptoms, depending on both initial treatment after diagnosis and disease
characteristics.

Outcome endpoints will be assessed in hierarchical fashion in the following order: OS
(and/or disease-related mortality), PFS, and DFS. The timing and effect measures for
each outcome endpoint will be as defined according to each eligible study included in
the review. In addition, we will not require studies to have a minimum follow-up

duration for inclusion in this systematic review.

Timing
Each eligible study included in the review should report on prognostic prediction

models for survival outcomes occurring at any time point after diagnosis of OPSCC.

10
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Setting
Prognostic prediction models that are designed to be used by healthcare professionals
in the clinical setting, at any time point after diagnosis of OPSCC, will be considered

for inclusion in the review.

Type of studies and limits

Any study design including primary research (e.g., randomized controlled trial, cohort
study, case-control study) or secondary research (e.g., systematic review) that reports
on one or more statistical models, tools or scores with at least two predictors proposed
to predict an individual’s risk of a future survival outcome (prognostic prediction
modelling studies) will be considered for inclusion in the review. Prognostic prediction
modelling studies can be either model development, model validation or a combination.
Specifically, editorial comments or letters will be excluded from the review. Eligible
studies included in the review will be limited to those conducted in humans by applying

The Cochrane Group’s filter for Humans not Animals filter [39].

Search methods for identification of studies

Databases

The following electronic databases will be systematically searched to identify eligible

studies from their inception to present: 1) Ovid MEDLINE(R) and Epub Ahead of Print,

In-Process, In-Data-Review & Other Non-Indexed Citations and Daily on Ovid and

Ovid MEDLINE(R); 2) Embase ClassictEmbase on Ovid; 3) Web of Science; 4) the
11
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Cochrane Library; and 5) China National Knowledge Infrastructure (CNKI).

Search strategy
A highly sensitive search strategy, based on the eligibility criteria for the systematic
review and combining subject indexing terms (i.e., MeSH) and free-text search terms,
will be designed for MEDLINE Ovid. We aimed to avoid missing any valuable relevant
predictive modelling studies for OPSCC. The search strategy, specifically, subject
indexing terms will be translated appropriately for the other databases.
The draft search strategy will combine concepts related to prognostic prediction
modelling studies, OPSCC, and survival outcomes. The updated version of a validated
filter for prediction modelling studies [40] will be used. For OPSCC and survival
outcomes related to OPSCC, a search strategy aligned with those agreed by consensus
of peer-reviewed systematic reviews of treatments for OPSCC and drew on published
search strategies for similar review questions for prognostic models of cancers will be
used [16 17 27 34-38]. The draft search strategy is provided in Supplementary Table
S3. The final search strategy will be iteratively refined.
The reference lists of included model development studies and relevant systematic
reviews for further studies will be hand searched for additional potentially relevant
citations. The included studies will be checked for error or fraud. We will not place any
restrictions on language, publication year or publication status when searching the
electronic databases. Any non-English studies identified will be translated and assessed
for eligibility.

12
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Data collection and analysis

Selection process

Two independent reviewers will screen and assess the abstracts of each study identified
by the final search strategy. Duplicate records will be excluded using a systematic,
rigorous and reproducible method utilizing a sequential combination of fields including
author, year, title, journal and pages [41]. Thereafter, if the information suggests that
the study meets the eligibility criteria for the review (Table 2) or there is any doubt
against eligibility, full texts of the studies will be independently accessed for further
assessment. Any conflict will be resolved through discussion with a senior advisor (HZ),

where required.

Data extraction

Two independent reviewers will extract data from eligible studies included in the
review, using a standardized electronic form developed with reference to the checklist
for critical Appraisal and data extraction for systematic Reviews of prediction
Modelling Studies (CHARMS) [32].

For each eligible study, we plan to seek information on objective, source of data,
participants, survival outcome(s) to be predicted, candidate predictors, sample size,
missing data, model development, model performance (discrimination, calibration,
clinical utility, and measures of case-mix variation), results including final
multivariable models and interpretation of presented models, and model validation [32].

13
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Moreover, information on diagnostic criteria for OPSCC and treatment type after
diagnosis will also be extracted. Missing data will be obtained from the study authors
wherever possible, in addition, if insufficient information is obtained the study will be
excluded from the review. Any disagreement will be resolved through consultation with

a senior advisor (HZ), when necessary.

Data management
Covidence systematic review software will be used to manage screened records
throughout the review (Veritas Health Innovation, Melbourne, Australia. Available at:

http://www.covidence.org). Eligible studies included in the review will be imported

into Endnote reference manager software (Version 20.4.1, Clarivate Analytics,

Philadelphia, USA. Available at: https://endnote.com/).

Critical appraisal

The methodological quality (risk of bias) and relevance (applicability) to the review
question (Table 1 and 2) of eligible studies included in the review will be systematically
assessed using the prediction model risk of bias assessment tool (PROBAST) [31]. This
tool is structured around four key domains (participants, predictors, outcome, and
analysis), of which each will be rated as high, low, or unclear risk of bias.

Two independent reviewers will assess the risk of bias and applicability of each eligible
study included in the review. Each study will be given a rating of high, low, or unclear
risk for each of the four domains. Any disagreement will be resolved through discussion
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and consultation with a senior advisor (HZ) to reach a consensus, where required.

Qualitative data synthesis of prognostic prediction models

All extracted data on prognostic prediction models from included studies will be
tabulated to facilitate comparison of survival outcomes to be predicted, predictors
included in the final model and performance measures [32]. Measures of uncertainty
will be reported when published or approximated using published methods [33]. The
characteristics of models will be tabulated to show classification measures such as
sensitivity, specificity, area under the receiver operating characteristic curve (AUROC)
[32], where reported. Relevant analyses and visualizing will be performed using R
software version 4.2.1 (R Core Team, Vienna, Austria, available at: https://www.R-

project.org).

Quantitative analysis and comparison of the predictive performance of
prognostic prediction models

Our quantitative analysis will depend on the data available, the final number of eligible
prognostic prediction models included in the review, and the type of prognostic
prediction modelling studies (i.e., development or validation).

We will attempt a meta-analysis by type of prognostic prediction modelling studies, if
included studies are sufficiently homogenous. Clinical homogeneity will be regarded
as satisfied, if the review identifies: 1) multiple validation studies for a common
prognostic prediction model are identified or, 2) multiple development studies where

15
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the target population to whom the model applies, and survival outcomes to be predicted

are considered similar or the same.

Meta-analysis and investigation of heterogeneity

Where data permits, meta-analysis will be conducted with reference to the Meta-
analysis of Observational Studies in Epidemiology (MOOSE) group guidelines [42].
Where meta-analysis is feasible, performance measures such as discrimination (e.g.,
area under the receiver operating characteristic curve) and calibration (e.g., calibration
slope) will be pooled and analyzed using a random-effects model [39], which provide
estimates of the average performance of predictive models across the selected
modelling studies. The restricted maximum likelihood and Hartung-Knapp-Sidik-
Jonkman methods will be used to estimate the between-study heterogeneity and 95%
confidence intervals for the average performance [33].

Statistical or clinical homogeneity will be assessed using the I? test, where an I? value
> 50% indicates moderate to high heterogeneity, as specified in published literatures
[39 43]. The I? test is a statistical measure used in systematic reviews and meta-analyses
to assess heterogeneity among studies included in the analysis. It quantifies the
proportion of total variation in effect estimates that is due to heterogeneity rather than
chance. It is expressed as a percentage and ranges from 0% to 100%. A higher value of
I? suggests a greater degree of heterogeneity. Potential sources of heterogeneity will be
investigated by undertaking a meta-regression analysis. The analysis will be carried out
using R software version 4.2.1 (R Core Team, Vienna, Austria, available at:
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https://www.R-project.org).

Subgroup analysis

Where there are enough eligible studies included in the review, we planned to conduct
subgroup analyses. Subgroup analyses will be undertaken according to the type of
prognostic prediction modelling studies (i.e., development or validation), target
population to whom the model applies, diagnostic criteria for OPSCC, whether
population was treated (yes/no), treatment type after diagnosis, the follow-up duration,

survival outcomes to be predicted, and study quality (risk of bias).

Sensitivity analysis
If meta-analysis would be performed, we would undertake sensitivity analyses to
explore the influence on effect size for exclusion of studies at lower and higher risk of

bias33.

Summary of findings

Reporting and presentation of findings will be guided by the PRISMA statement
(preferred reporting items for systematic reviews and meta-analyses) [28], and relevant
recommendations from the TRIPOD statement (transparent reporting of a multivariable
prediction model for individual prognosis or diagnosis) [30]. The GRADE approach
(grading of recommendations, assessment, development and evaluation) will be utilized
to determine confidence in estimates [44 45].
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Discussion

This systematic review will identify, screen, and assess all published prognostic
prediction models for survival outcomes in patients with OPSCC. All eligible models
included in the review will be systematically summarized and compared for their
performance across different clinical settings and population from different regions in
the world with meta-analysis if feasible.

A prognostic prediction model for survival outcomes in patients with OPSCC is
designed to be used by healthcare professionals in the clinical setting to inform their
therapeutic decision making regarding the management of OPSCC, at any time point
after diagnosis of OPSCC. Compared with other common types of head and neck
carcinomas, OPSCC is likely to be advanced (i.e., with neck metastases) at the time
point of diagnosis and its primary treatment is more likely to be aggressive (such as
radiation therapy and/or chemoradiation), which may have devastating effects on the
survival of these patients [16-19]. Survival outcomes affecting the quality of life of
these patients are of utmost importance. Hence, accurate prediction of risk of survival
would guide risk-differentiated clinical decision making at health services level,
ultimately, facilitate more personalized management of OPSCC and positively enhance
the quality of life of patients. Consequently, in case of immediate start of treatment after
diagnosis of OPSCC, identification of patients with a lower probability to obtain a good
response will aid in making decisions regarding management, for instance, deciding
new or more aggressive therapy regimens would be delivered to this proportion of
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patients at high risk. In contrast, in case of a watch-and-wait strategy, differences in
estimated prognostic survival risks can affect patient management regarding
surveillance and treatment.

Prognosis-related research in OPSCC has been seeking to predict risk of survival after
diagnosis based on routinely collected data, with a view to directing treatment and/or
management efforts in real-world clinical practice. This systematic review will make
an important contribution to the understanding of risk of survival for patients diagnosed
with OPSCC. Moreover, each eligible prognostic prediction models included will be
compared head-to-head for their performance and clinical utility in the review. From
this perspective, the review will comprehensively promote the consideration of risk-
differentiated clinical management of OPSCC in real-world practice. Furthermore, in
case that insufficient applicable models are identified, or screened models have poor
performance, and/or high risk of bias, we will provide explicit rationale and detailed
guidance for development, validation, and/or updating for prognostic prediction models
for OPSCC. In contrast, in case that high-performance models are identified, they will
be valuable to helping clinicians and patients with OPSCC understand and consider
estimated risk of survival in shared decision making, objectively and systematically.
As such, this systematic review forms the foundations of future research programs to
develop, validate, and assess a prognostic prediction model for OPSCC across the four
themes of the PROGRESS prognosis research framework [46]. We noted that
researchers have been focusing efforts on developing new prognostic prediction models
to date, however, disproportionate efforts have been put into improving and ultimately
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implementing existing models into real-world clinical practice, which have caused a
huge waste of research resources. Therefore, we strongly recommend that, in the future,
researchers could optimally utilize information from our review. If appropriate, seeking
to validate and update existing prognostic prediction models would be better choice
[47].

In conclusion, this systematic review will comprehensively consider contemporary best
practice and evidence of prognostic prediction modelling studies for OPSCC. This work
will support risk-differentiated clinical decision making at health services level,
ultimately, facilitate more personalized management of OPSCC and positively enhance

the quality of life of patients.
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checklist: recommended items to

Section and topic

Item No

Checklist item

Page Number

ADMINISTRATIVE INFORMATION

W ggep pue 1xa1 01 pbrejds sasn oy

&) papeojumod "4z0z poqono0 ZTERI0 §L£€20-£202-uadolu

>S5
n
D
«Q
>
S
Title: e
Identification la  Identify the report as a protocol of a systematic review 0 1
Update 1b  If the protocol is for an update of a previous systematic review, identify as such 5 N/A
Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number e 1
Authors: 5_:2
Contact 3a  Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing add@&sg@ corresponding author 1
Contributions 3b  Describe contributions of protocol authors and identify the guarantor of the review % 3 20
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such gﬁlgt changes; otherwise, state N/A
plan for documenting important protocol amendments Q- 2
Support: ; 5
Sources 5a  Indicate sources of financial or other support for the review o g 20
Sponsor 5b  Provide name for the review funder and/or sponsor g e 20
Role of sponsor 5¢  Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol e g 20
or funder g =
‘w" o
INTRODUCTION 5 3
Rationale 6 Describe the rationale for the review in the context of what is already known 5 S 4-6
Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, |nter'$ent|§'ns comparators, and 6
outcomes (PICO) S 3
> B
o R
METHODS S
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characterlstlc?s (su% as years considered, 6-11
language, publication status) to be used as criteria for eligibility for the review o
Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial reglstens or other grey literature 6-11
sources) with planned dates of coverage m
Search strategy 10  Present draft of search strategy to be used for at least one electronic database, including planned limits, such thqlgit could be repeated 11-12,
Supplementary
Table S3

Study records:
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c S

28
1 g

o o
2 5 @
3 Data 11la  Describe the mechanism(s) that will be used to manage records and data throughout the review g > 12-17
4 management S o
5 Selection process ~ 11b  State the process that will be used for selecting studies (such as two independent reviewers) through each phase,af the review (that is, 12-17
6 screening, eligibility and inclusion in meta-analysis) _5: 8
7 Data collection 11c  Describe planned method of extracting data from reports (such as piloting forms, done independently, in dﬁJHQ&Ie), any processes for 12-17
8 process obtaining and confirming data from investigators ez S
9 Data items 12 Listand define all variables for which data will be sought (such as PICO items, funding sources), any pre-gj%n%d data assumptions and 6-17
10 simplifications 3> 5
11 Outcomes and 13  List and define all outcomes for which data will be sought, including prioritization of main and additional &gdﬁles, with rationale 6-11
12 prioritization CEN
13 Risk of bias in 14  Describe anticipated methods for assessing risk of bias of individual studies, including whether this will b@@éat the outcome or study 6-11
14 individual studies level, or both; state how this information will be used in data synthesis N
15 Data synthesis 15a  Describe criteria under which study data will be quantitatively synthesised a z % 12-17
16 15b  If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handlin&o%t&and methods of combining 12-17
17 data from studies, including any planned exploration of consistency (such as 12, Kendall’s 1) 5% S
18 15¢  Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) g m i 12-17
19 15d  If quantitative synthesis is not appropriate, describe the type of summary planned 5"’5 12-17
20 Meta-bias(es) 16  Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reportinug W@in studies) 12-17
21 Confidence in 17  Describe how the strength of the body of evidence will be assessed (such as GRADE) = 3 6-17
22 cumulative evidence g. S
23 * It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important cBrificfa”stion on the items. Amendments to a review protocol
24 should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the PRISMA-P Group and is distributed under a Creative Commof3 Att%bution Licence 4.0.
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Supplementary Table S2. The CHARMS checklist?

Iltems

Comments

1. Prognostic versus diagnostic
prediction model
2. Intended scope of the review

3. Type of prediction modelling
studies

4. Target population to whom the
prediction model applies
5. Outcome to be predicted

6. Time span of prediction

7. Intended moment of using the
model

Prognostic prediction model (Aimed to predict future survival outcomes
of people diagnosed with OPSCC)

Prognostic prediction models to inform clinicians’ therapeutic decision
making regarding the management of OPSCC

All study types including prognostic prediction modelling studies (with
or without external validation) and external model validation studies
(with or without model updating)

Patients diagnosed with OPSCC according to criteria in each eligible
study included in the review

Future survival outcomes after diagnosis of OPSCC, including overall
survival (and/or disease-related mortality), progression-free survival,
and disease-free survival

Survival outcomes occurring at any time point after diagnosis of
OPSCC

At any time point after diagnosis of OPSCC

Framing of this systematic review with key items identified by the CHARMS checklist, which is the checklist for critical Appraisal and data extraction for sy.

Notes: OPSCC, oropharyngeal squamous cell carcinoma.
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Supplementary Table S3. The draft search strategy for MEDLINE

Concept

| Step | Search strategy

Study type = prognostic prediction modelling studies

Study type = 1 Validat$.mp. or Predict$.ti.
prognostic prediction modelling 2 (Predict$ and (Outcome$ or Risk$ or Model$)).mp.
studies (Ingui filter for prediction | 3 ((History or Variable$ or Criteria or Scor$ or Characteristic$ or
models?) Finding$ or Factor$) and (Predict$ or Model$ or Decision$ or
Identif$ or Prognos$)).mp.
4 Decision$.mp. and ((Model$ or Clinical$).mp. or Cox Models/)
5 (Prognostic and (History or Variable$ or Criteria or Scor$ or
Characteristic$ or Finding$ or Factor$ or Model$)).mp.
6 or/1-5
Study type = 7 "ROC Curve"/ or Discrimination.mp. or Discriminate.mp. or c-
prognostic prediction modelling statistic.mp. or "c statistic".mp. or "Area under the curve".mp. or
studies (Addition to Ingui filter AUC.mp. or Calibration.mp. or Indices.mp. or Algorithm.mp. or
proposed by Geersing to improve Multivariable.mp. [mp=title, abstract, original title, name of substance
specificity*) word, subject heading word, floating sub-heading word, keyword
heading word, protocol supplementary concept word, rare disease
supplementary concept word, unique identifier, synonyms]
Combination of study type 8 6and 7
concepts
Population = people with oropharyngeal squamous cell carcinoma
9 exp Oropharyngeal Neoplasms/
10 "Head and Neck Neoplasms"/
11 exp Otorhinolaryngologic Neoplasms/
12 exp Neoplasms/
13 (cancer$ or tumour$ or tumor$ or neoplas$ or malignan$ or
carcinoma$ or SCC$).ti,ab.
14 12 and 13
15 exp Oropharynx/
16 (oropharyn$ or mesopharyn$ or tonsil$ or "head and neck" or "head
neck" or "head-neck" or "head-and-neck" or tongue$).ti,ab.
17 15and 16
18 14 and 17
19 (HNSCC or SCCHN or "OP-SCC" or OPSCC or OPC or SCCOP).mp.
20 9orl10orllorl8orl9
Outcome = survival
21 exp Mortality/
22 exp Survival/
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23 exp Survival Analysis/
24 "survival rate"/
25 (surviv* or mortal* or death*).ti,ab.
26 or/21-24
27 25 and 26
Combinations of concepts
[ 28 | 8and 20 and 27
Human filter
| 29 | exp animals/ not humans/
Final
[30 [ 28not29
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ﬁ checklist: recommended items to

H

N
= 0
E: o
]
Section and topic Item No Checklist item 28 Page Number
Ya
ADMINISTRATIVE INFORMATION % 29
Title: §§ ;
Identification la  Identify the report as a protocol of a systematic review = "m' % 1
Update 1b  If the protocol is for an update of a previous systematic review, identify as such 5% = N/A
Registration 2 If registered, provide the name of the registry (such as PROSPERO) and registration number S ‘:D_ Q 1
g g p gistry g 2-0o
Authors: g_g 3
Contact 3a  Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing add corresponding author 1
p p phy g P g
Contributions 3b  Describe contributions of protocol authors and identify the guarantor of the review 3 % 3 20
Amendments 4 If the protocol represents an amendment of a previously completed or published protocol, identify as such 3 1__g§t changes; otherwise, state N/A
plan for documenting important protocol amendments Q- 2
Support: E g
Sources Sa  Indicate sources of financial or other support for the review =~ 3 20
Sponsor 5b  Provide name for the review funder and/or sponsor g ) 20
Role of sponsor 5S¢ Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol « g 20
or funder L =2
= 0o
INTRODUCTION s 3
Rationale 6  Describe the rationale for the review in the context of what is already known 5 S 4-6
Objectives 7 Provide an explicit statement of the question(s) the review will address with reference to participants, inter(gentié'ns, comparators, and 6
outcomes (PICO) S 3
2 b
METHODS S
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristi%'(su% as years considered, 6-11
language, publication status) to be used as criteria for eligibility for the review @ o
Information sources 9 Describe all intended information sources (such as electronic databases, contact with study authors, trial registeps or other grey literature 6-11
sources) with planned dates of coverage S
Search strate 10 Present draft of search strategy to be used for at least one electronic database, including planned limits, such th it could be repeated 11-12,
2y gy gp 4 p
Supplementary
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Study records:
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Data 11a  Describe the mechanism(s) that will be used to manage records and data throughout the review 8 o 12-17
management g— o
=]
Selection process  11b  State the process that will be used for selecting studies (such as two independent reviewers) through each ﬂase,_ef the review (that is, 12-17
screening, eligibility and inclusion in meta-analysis) o 8
Data collection 11c  Describe planned method of extracting data from reports (such as piloting forms, done independently, in dgp].vﬁﬂe) any processes for 12-17
process obtaining and confirming data from investigators %2 S
Data items 12 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre- @%n‘c@d data assumptions and 6-17
simplifications 2> B
Outcomes and 13 List and define all outcomes for which data will be sought, including prioritization of main and additional &lgdﬁ‘les with rationale 6-11
prioritization CEN
Risk of bias in 14 Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be@@éat the outcome or study 6-11
individual studies level, or both; state how this information will be used in data synthesis ;g o
Data synthesis 15a  Describe criteria under which study data will be quantitatively synthesised 2 = % 12-17
15b  If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handhng'dcat&and methods of combining 12-17
data from studies, including any planned exploration of consistency (such as 12, Kendall’s 1) 5% o
15¢c  Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) g m i 12-17
15d  If quantitative synthesis is not appropriate, describe the type of summary planned 58 12-17
Meta-bias(es) 16  Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reportu\i‘g w@m studies) 12-17
Confidence in 17 Describe how the strength of the body of evidence will be assessed (such as GRADE) = 3 6-17
cumulative evidence 2. S

* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important cB‘riﬁc_%Jstion on the items. Amendments to a review protocol
should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the PRISMA-P Group and is distributed under a Creative Commo#f8 Att&bution Licence 4.0.
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Supplementary Table S2. The CHARMS checklist?

Items

Comments

1. Prognostic versus diagnostic
prediction model
2. Intended scope of the review

3. Type of prediction modelling
studies

4. Target population to whom the
prediction model applies
5. Outcome to be predicted

6. Time span of prediction

7. Intended moment of using the
model

Prognostic prediction model (Aimed to predict future survival outcomes
of people diagnosed with OPSCC)

Prognostic prediction models to inform clinicians’ therapeutic decision
making regarding the management of OPSCC

All study types including prognostic prediction modelling studies (with
or without external validation) and external model validation studies
(with or without model updating)

Patients diagnosed with OPSCC according to criteria in each eligible
study included in the review

Future survival outcomes after diagnosis of OPSCC, including overall
survival (and/or disease-related mortality), progression-free survival,
and disease-free survival

Survival outcomes occurring at any time point after diagnosis of
OPSCC

At any time point after diagnosis of OPSCC

Framing of this systematic review with key items identified by the CHARMS checklist, which is the checklist for critical Appraisal and data extraction for sy

Notes: OPSCC, oropharyngeal squamous cell carcinoma.
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