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A B S T R A C T

The hierarchy of evidence is a fundamental concept in evidence-based medicine, but existing models
can be challenging to apply in laboratory-based health care disciplines, such as pathology, where the
types of evidence and contexts are significantly different from interventional medicine. This project
aimed to define a comprehensive and complementary framework of new levels of evidence for
evaluating research in tumor pathologydintroducing a novel Hierarchy of Research Evidence for
Tumor Pathology collaboratively designed by pathologists with help from epidemiologists, public
health professionals, oncologists, and scientists, specifically tailored for use by pathologistsdand to
aid in the production of the World Health Organization Classification of Tumors (WCT) evidence gap
maps. To achieve this, we adopted a modified Delphi approach, encompassing iterative online
surveys, expert oversight, and external peer review, to establish the criteria for evidence in tumor
pathology, determine the optimal structure for the new hierarchy, and ascertain the levels of con-
fidence for each type of evidence. Over a span of 4 months and 3 survey rounds, we collected 1104
survey responses, culminating in a 3-day hybrid meeting in 2023, where a new hierarchy was
unanimously agreed upon. The hierarchy is organized into 5 research theme groupings closely
aligned with the subheadings of the WCT, and it consists of 5 levels of evidencedlevel P1
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representing evidence types that merit the greatest level of confidence and level P5 reflecting the
greatest risk of bias. For the first time, an international collaboration of pathology experts, supported
by the International Agency for Research on Cancer, has successfully united to establish a stan-
dardized approach for evaluating evidence in tumor pathology. We intend to implement this novel
Hierarchy of Research Evidence for Tumor Pathology to map the available evidence, thereby
enriching and informing the WCT effectively.

© 2023 THE AUTHORS. Published by Elsevier Inc. on behalf of the United States & Canadian Academy
of Pathology. This is an open access article under the CC BY license (http://creativecommons.org/

licenses/by/4.0/).
Introduction

Evidence-basedmedicine (EBM) aims toguide clinical decision-
making by integrating the best available evidence with clinical
expertise and patient values.1 Evidence-based decision-making is
fundamental inmodernhealth care, ensuring that clinical practices
are guided by reliable evidence to achieve the best possible out-
comes for patients. In tumor pathology, where accurate diagnosis
and precise classification play a pivotal role in determining treat-
ment strategies, the need for evidence-based principles cannot be
overstated. Part of the EBM process is ranking evidence in a hier-
archy. The typical pyramid of evidence is a well-known concept;
however, applying this paradigm to diagnostic specialties, espe-
cially in laboratory medicine, can be challenging because of the
diverse types of evidence and unique contexts involved in pa-
thology practice. As a result, the adoption of evidence-based
principles in pathology has been slow, and there is a lack of
consensus regardingwhat constitutes good evidence in thefield.2,3

To attempt to boost the use of EBM in tumor pathology, several
international collaborative forums have been established by the
World Health Organization’s International Agency for Research on
Cancer (IARC) since 2019.4 One such forum is the International
Collaboration for Cancer Classification and Research, which aims
to promote evidence-based practice and standards for cancer
classification and research. Part of this is the plan to systematically
find and rank all published evidence related to the World Health
Organization Classification of Tumors (WCT).5-7 TheWCT serves as
a fundamental basis for cancer classification, forming the foun-
dation for all research and clinical management in oncology
globally.8 The project titled “Mapping the Evidence for the World
Health Organization Classification of Tumors: A Living Evidence
Gap Map by Tumor Type” (WCT EVI MAP)9 aims to produce evi-
dence gap maps, visually highlighting and ranking existing evi-
dence to identify pockets of low-level or absent data in the
evidence base.5,6,9-11 We realised that to effectively rank evidence,
a consensus on what constitutes “good” evidence in tumor pa-
thology was needed. Thus, the decision was made to develop a
new Hierarchy of Research Evidence for Tumor Pathology (HETP),
by which wemean a hierarchy of the research evidence to support
the classification.2 In accordance with other similar hierarchies of
evidence, the idea was to focus on the study design, which is
inherently related to the risk of bias, to develop a hierarchy that
would not require individual study appraisal.

A robust HETP tailored to histopathology is paramount to
address the unique challenges and diverse evidence types
encountered in this discipline. A new hierarchy could have the
potential to significantly impact patient care, research advance-
ments, and resource allocation in oncology globally. This study
aimed to reach a consensus among experts in the field of tumor
pathology, with input from those working in EBM, to develop this
new HETP. The goal was to create a complementary, adaptable
2

hierarchy that reflects existing models but is specifically tailored
to the unique context of tumor pathology. In this study, we outline
how the process was undertaken, including the results of a Delphi
study and the evolving structure, to present the final HETP, which
we intend to use in producing the WCT evidence gap maps.
Materials and Methods

Approach

The study aimed to establish a ranking order for various types
of evidence cited in the WCT and develop an appropriate HETP in
the context of tumor pathology. The objective was to rank evi-
dence, such as individual published studies, based on their quality,
indicating the inherent risk of bias derived from the study’s
design. The most robust evidence, with lower risk of bias, would
be ranked higher than less robust evidence, following the model
used in EBM hierarchies.12

To achieve this, our approach involved collaborating with a
core group of experts in the field and actively seeking input from a
wide range of allied experts. We tackled the fundamental question
through a series of focused steps:

1. Determining whether an overarching hierarchy was sufficient
or if separate subhierarchies were needed based on different
research and clinical areas.

2. Identifying appropriate groupings for the subhierarchies, if
necessary.

3. Establishing the number of levels that the hierarchy should
comprise.

4. Defining which types of publication/work should be included
in the hierarchy, clarifying what constitutes “evidence,” and
identifying exclusions.

5. Determining how different studies should be ranked together
and at what level.

We deliberately excluded interventions/drugs from the new
hierarchy. We recognize that these aspects are well addressed in
existing frameworks and not immediately relevant for the WCT.
Study Design

We used an adapted form of the e-Delphi method in this study.
The Delphi method is a structured approach to achieve a
consensus among a group of experts through iterative rounds of
assessments. In each round, experts review previous results and
reassess their views based on the group’s collective feedback. The
process is illustrated in Figure 1. This process continues until
consensus is achieved, minimizing the influence of a few
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Figure 1.
An overview of the original plan for the rounds within the Delphi part of this work.
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dominant views.13,14 Our study closely followed the Delphi
method with some modifications outlined below.
Participants

The experts invited toparticipatewere authors and/or editors of
the WCT, representing a multidisciplinary group of ~2000 pathol-
ogists (the vast majority), oncologists, surgeons, scientists, public
health specialists, and other allied health professionals. Members
of the WCT EVI MAP team were excluded from taking part in the
surveys. All Delphi roundswere conducted anonymously, ensuring
no collection of personal or identifying data. Participants were
presentedwith aparticipant information sheet andexplicitlyasked
for consent to participate. The same cohort of experts were invited
to participate in all 3 rounds. Ethics approval was secured.

Rounds

Three rounds of surveys were conducted in English using an
online format hosted on the Jisc platform. Experts received an
invitation email from the IARC containing a survey link. The sur-
veys remained active for 2 weeks following the invitation or were
extended if the target sample size had not been met. Each survey
started with an introduction and an outline of the project’s scope,
provided the full participant information sheet, collected consent,
and gathered demographic data. Similar information was made
available online for later or separate viewing if desired. Non-
consenting participants were unable to proceed with the survey at
that round but could participate later. Participants were not
mandated to take part in future rounds, and as surveys were
anonymous, it was not possible to know if the same participants
took part in subsequent rounds. The completion of the 3 rounds
provided sufficient data to inform the subsequent 3-day meeting.
WCT EVI MAP Team Meeting

Following the 3 Delphi rounds, the WCT EVI MAP team
convened a 3-day hybrid meeting in Lyon, France, in April 2023.
The meeting attendees included the Steering Group (see below)
and the 12 Advisory Board members (see below). All discussions
3

were live streamed using the Zoom platform, and online attendees
participated alongside in-person guests. The Advisory Board
members joined 2 sessions, on days 1 and 2, to discuss the Delphi
results and finalize the new hierarchy. Chaired by the outgoing
head of the WCT (I.C.), the meeting also included the incoming
head for the sixth edition (D.L.).

Sample Size

Each survey aimed to achieve a sample size of 300 responses,
~15% of the expert population, which was felt an acceptable and
representative response rate.
Consensus

The objective was to achieve agreement of 75% on any survey
question at each round. Questions without consensus were re-
posed to experts in the next round, considering peer responses.
Oversight

A study Steering Group was set up, chaired by the chief editor
of the WCT (I.C.). Oxford (R.C.) led on running the study, drafted
the surveys and complete initial analyses on the results. The
Steering Group finalised survey questions, reviewed, and analyzed
the data after each round and made final executive decisions on
the hierarchy’s structure. The final hierarchy was agreed upon by a
central panel, including the Steering Group and the wider WCT
EVI MAP project team, during the 3-day hybrid meeting in Lyon,
France. The external WCT EVI MAP Advisory Board (below) pro-
vided input and feedback midway through this meeting. Thus, the
final hierarchy represents a consensus between the WCT authors,
the WCT EVI MAP expert project group, and input from external
advisors and stakeholders.
Advisory Board

The Advisory Board consisted of international experts from the
Editorial Board members of the WCT and International



Figure 2.
The newly proposed Hierarchy of Research Evidence for Tumor Pathology. The hierarchy is arranged at the top level to map to the various sections of the World Health Or-
ganization Classification of Tumors, that is, matching chapter headings/subheadings as far as possible to cover all topics discussed in the series. The various headings are grouped
into similar research topics of interest, such as tumor characteristics, prognostics, and so forth. Example subject-based questions that clinicians may ask are given below. The
levels presented below are in order of robustness, that is, level P1 having the greatest confidence and level P5 the lowest. Each P level for each subsection contains the list of
evidence types that rank at that level (in alphabetical order, no intralevel ranking implied). Most types of evidence can be thought of as “studies” but not all. Studies of rare
tumors (defined here as those with an incidence of <1/million population/annum) are automatically upgraded 1 level. This would include case reports that may be the only
unique diagnosis of its type in the literature. Large sample size level P2 studies should be upgraded to level P1. This table should be used in conjunction with the glossary
(Supplementary File 2) as the terms used may be different from those that some readers may be used to. *Systematic reviews predominantly including level P2 studies.
Systematic reviews of predominantly level P3-P5 studies are placed in level P2. Rapid reviews are placed in level P2.
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Collaboration for Cancer Classification and Research. A total of 12
members were invited and accepted the invitation. They repre-
sented 10 different countries (1 fromAfrica, 1 from South America,
4 from Asia-Pacific, 2 fromNorth America, and 4 from Europe) and
had professional backgrounds in histopathology (8 members),
epidemiology (3 members), and oncology (1 member).
Results

At each Delphi study round, an invitation was sent to the IARC
emailing list for the WCT series authorship group. The de-
mographics of the participants at each round are included in
Supplementary File 1. The Delphi study started using an extensive
list of different terms for various types of potential evidence, study
designs, or publication types. This attempt aimed to avoid bias or
missing any types of work from the hierarchy. However, it quickly
became apparent that this approach highlighted different un-
derstandings of the terms across respondents. Therefore, in round
2, we started to develop a glossary of terms and combined some
4

similar terms under an umbrella. The terminology used for the
evidence types evolved at each round and at the 3-day meeting
into the final agreed format (Supplementary File 2).
Delphi Round 1

The first survey invitations were distributed on November 3,
2022, and the survey closed on November 20, 2022. The WCT
authors (n ¼ 2070) were invited to take part, and 464 completed
the survey, yielding a response rate of ~22%. In this round, the
focus was on reaching consensus on the basic hierarchy structure
and on determining the types of studies/research publication that
should be included in the hierarchy as evidence. Most respondents
(75%) felt that just more than one overarching hierarchy was
needed, leading the Steering Group to create a hierarchy with
subhierarchies (columns), each focusing on a different topic area
based around the chapter headings/subheadings or other sections
of the WCT series (the structure of this is evident in Fig. 2). The
WCT headings were used as far as possible, although it was not



Table
Evaluation of various evidence types during Delphi rounds

Round Include in hierarchy (counts as evidence) Exclude from hierarchy (does not count as evidence)

1 Case-control studies Conference abstract

Case series Conference posters

Consensus studies Editorials

Cross-sectional/observational studies Narrative/nonsystematic reviews

Cohort studies Opinion pieces

Diagnostic test studies Oral platform abstracts

Evidence synthesis papers Patent descriptors

Laboratory in vitro studies Personal/author/expert opinion written in text

Randomized controlled trials Study protocols

Systematic reviews “Unpublished data” as quote

2 Cancer registry data Clinical trial protocols

Clinical laboratory test studies Patient interview studies

Genome database entries Preprint versions of papers

Surgical technique papers

3 Animal studies Commentaries

Case reports Guidelinesa

Molecular biology databases Letters

Noncontrolled or nonrandomized trials Surveys

The types of work considered in this study and the decisions in the subsequent Delphi rounds regarding their inclusion or exclusion from the evidence hierarchy. The
terminology of the listed types of work evolved during the Delphi study, and the Steering Group added and merged some categories at various points in the process to deal
with areas where agreement could not be reached. Some terms change later in the study, see the glossary (Supplementary File 2) for full and final definitions.

a Unless systematically developed, then counted as a systematic review.
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always possible to match these exactly. The participants were
presented with a list of 31 study types or publications (potential
“evidence types”) complied by the Steering Group. The partici-
pants were then invited to give their opinion on if each of the
types of work should be included in the hierarchy (ie, counted as
evidence for the purposes of the HETP). The Steering Group list
aimed to be exhaustive and include different terminologies for the
same types of work to avoid missing any potential evidence
typesdhowever, the participants were also invited to make their
own suggestions of potential evidence types, which could in turn
be voted on in subsequent rounds. In this round, consensus was
reached on 10 types of work that should be included in the new
hierarchy and 10 types of work that should be excluded (Table,
round 1). The remaining types of work where agreement was not
reached were rolled forward to round 2 for reevaluation. Table
outlines all the types of work (from the Steering Group and
participant suggestions, 35 in total) that were evaluated in the
Delphi and indicates at what stage consensus was reached to
include or exclude them.
Delphi Round 2

Invitations were sent on December 19, 2022, and the survey
closed on January 8, 2023. Of 2020 email invitations (some of the
round 1 invitees replied to the email and asked not to be invited
again), 353 completed the survey, resulting in a response rate of
17%. In this round, participants reappraised their opinions on
nonconsensus types of work from round 1 in light of peer re-
sponses, leading to consensus to include 3 types of work and
exclude 4 types (Table, round 2). Round 2 also allowed partici-
pants to rank where each type of evidence should sit within the
hierarchy. Participants were presented with a blank hierarchy
structure (the same outline as seen in Supplementary File 2 but
lacking the study types) and asked to place each study type into a
position within the hierarchy. The most frequent choice was
chosen. Where agreement was not reached, the study type was
rolled over to the next round. These initial rankings are shown in
5

black text in Supplementary File 3. It was during round 2 that the
idea that studies of rare disease should be given a higher ranking
was conceived by the Steering Group as large sample sizes in these
studies are virtually impossible and so tend to be case report/se-
ries in nature.
Delphi Round 3

Invitations were sent to 2013 authors (again, some asked not to
be invited again or some had left the mailing list) on February 2,
2023, and 406 had completed the survey by February 26, 2023,
giving a response rate of 20%. In this round, the experts reap-
praised their opinions on the remaining nonconsensus types of
work, resulting in consensus to include 4 types of work and
exclude 4 types (Table, round 3). Round 3 also presented the initial
rankings from round 2 and gave the opportunity to revise this, but
the consensus was that no revisions were needed. Participants
then had the opportunity to rank or exclude the final remaining
types of work. The final rankings from this round are shown in red
text in Supplementary File 3.
WCT EVI MAP Meeting

By the end of the 3-day hybrid meeting, the Steering Group
reached a consensus for a new HETP (Fig. 2) and a glossary of
evidence types (Supplementary File 2). The meeting involved an
in-depth discussion on each subhierarchy (column) with all
members of the WCT EVI MAP project team present. Each study
type was discussed, and a final position in the hierarchy was
decided, taking into account other existing hierarchies, such as the
Oxford Centre for Evidence-Based Medicine Levels of Evidence.12

The aim was to complement existing hierarchies while adapting
to the unique needs of tumor pathology. For instance, evidence on
tumor etiology and pathogenesis included animal studies and
other mechanistic laboratory studies, acknowledging the
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challenges of conducting direct experimental human research
because of ethical considerations.

The meeting was multidisciplinary, bringing together epide-
miologists, pathologists, molecular biologists, clinicians, and lab-
oratory medicine and public health specialists. One point that
became evident during the meeting was the need to distinguish
between sections related to the term “etiology” in theWCT, a term
which has different meanings for some members of the group.
This led to the distinction between etiology and risk factors
(investigated through epidemiologic population studies) and eti-
ology and pathogenesis (studies of the cause of disease). The hi-
erarchy structure reflects this distinction (Fig. 2).

The Advisory Board of external experts provided feedback, and
some amendments weremade based on their input. Following the
meeting, final amendments and the glossary were decided via
email. The final version of the hierarchy is shown in Figure 2. For
the glossary, see Supplementary File 2.
Discussion

The concept of “levels” or a “hierarchy” of evidence has been
present since the early days of the EBMmovement. Early attempts
in the late 1970s from Canada ranked evidence, considering ran-
domized controlled trials as level 1, followed by cohort and case-
control studies at level 2, and expert opinions at the lowest level
3.15 Many others have followed suit, with more complex hierar-
chies existing. However, research in pathology and tumor classi-
fication has primarily focused on different techniques used in the
laboratory to assess various aspects relevant to the diagnosis and
definition of tumor types.12,15 Some attempts have been made to
classify pathology evidence, such as the one used by the UK Royal
College of Pathologists.16 However, these efforts have not fully
explored the views of pathologists regarding the applicability of
such hierarchies in both clinical diagnostic and research pathology
and are somewhat limited in scope. Furthermore, many of these
existing hierarchies are based on frameworks developed by
patient-facing groups of clinicians and lack input from patholo-
gists. They often oversimplify the highly varied types of evidence
available in tumor pathology. In our experience during the WCT
EVI MAP project, we found it challenging to translate existing
hierarchies to accommodate the wide and complex range of evi-
dence cited in the WCT as most hierarchies lacked the necessary
clarity and detail concerning the types of study design included.

Our approach to developing a new HETP used a modified
Delphi technique, allowing us to gather the perspectives of a
wide-ranging group of clinicians and scientists in tumor pathol-
ogy. These views informed a core group of experts forming the
Steering Group, who played a crucial role in shaping the final hi-
erarchy. At all stages, every effort was made to follow the
consensus views of the WCT authors, but with some executive
decision being made by the Steering Group. The outcome of the
Delphi exercise and the Steering Group’s discussion led to the
development of a comprehensive evidence hierarchy applicable
(we believe) to almost any published tumor pathology work.

An early decision (based on consensus in round 1) in the study
was to create a hierarchy with separate sections focusing on
discrete topic areas rather than a unified scale that could be
applied in all circumstances. A unified scale may appear easier to
apply in practice and, for most busy pathologists, this would look
more straightforward. However, a problem with a unified hierar-
chy is that it loses resolution and can consequently become more
difficult to apply in practice. When piloting the mapping exercise
mentioned in the introduction (WCT EVI MAP), the authors found
6

that applying a more simplified hierarchy was challenging and by
default ranked pathology papers lower than we felt was fair. This
is what prompted work to develop a more nuanced HETP. In
addition, by trying to consider every possible type of evidence,
peer-reviewed and published or unpublished, we attempted a
consensus view for each, resulting in a more inclusive and so-
phisticated classification system. Inevitably, this results in a more
complex system that might not always be the best to apply in all
circumstances; however, the aim was not to replace, but to com-
plement, existing hierarchies and offer an alternative where
preferred.

The multidisciplinary nature of our meeting, which brought
together epidemiologists, pathologists, molecular biologists, cli-
nicians, and laboratory medicine and public health specialists,
ensured that a broad range of perspectives enriched the discus-
sions. This of course brought challenges. Notably, in addressing
the term etiology, we recognized the need to distinguish between
epidemiologic studies exploring risk factors andmoremechanistic
studies investigating the cause and pathogenesis of diseases. This
differentiation allowed for a more nuanced approach to the hier-
archy, accounting for the unique considerations of each domain.
This is reflected in the HETP design and in some ways is a
compromise betweenwhat pathologists and epidemiologists may
think of as etiology.

The final results of the Delphi, modified by the Steering Group,
culminated in identifying a consensus onwhat counts as evidence
in tumor pathology and how these should be ranked depending
on the question being asked. Up to 5 levels were needed to cover
the ranking preferences, and these are named “P” levels (for
“pathology”) to distinguish them from other clinical hierarchies
that use levels. Similar to most other hierarchies, the focus pri-
marily is on the study design. Inherently, this is based on the idea
that some studies have a greater risk of bias than others - this was
the guiding (but not only) principle on which we designed the
HETP. The intention was to generate a tool, which gives a high-
level perspective on a group of studies published on a topic,
rather than attempting to individually appraise studies. However,
the Steering Group recognized that in some situations, a minor
degree of appraisal is helpful. Unlike other hierarchies, some
allowance is made in specific circumstances. For example, studies
on rare diseases are upgraded by a level, or large level P2 studies
are upgraded to level P1). We have also produced an explanatory
glossary, which defines the types of evidence in the hierarchy,
something unique in these types of hierarchy publications. The
way the hierarchy is presented allows one to search for evidence
on a particular clinical question and then identify where each of
those studies sits within the hierarchy. One may choose to focus
on the highest-level study found for making clinical decisions or
weigh up the overall quality of the body of evidence on a partic-
ular topic. Researchers may also use this process to identify what
work is needed to improve the evidence base. It would be up to
the individual to decide what to do with the information from the
hierarchy. For example, a working pathologist might use the in-
formation just to find the best evidence tomake a clinical decision.
However, an author of a national guideline may need to demon-
strate how the evidence supporting the guideline was evaluated,
with which hierarchy, and state in the guideline what the level of
evidence is.

The hierarchy is not designed to take an individual study and
place it directly into a particular level. The intent is that the user
starts with a clinical question or topic. Although some of the levels
for different topics do contain the same study types, there are
several study types listed at different levels depending on the
context. This is because, for example, diagnostic test accuracy



Richard Colling et al. / Mod Pathol 37 (2024) 100357
studies are clearly very important when trying to evaluate if a
particular antibody stain can diagnose a certain tumor subtype,
but less important (although not totally irrelevant) for deter-
mining if that antibody can predict outcome, but entirely irrele-
vant when assessing the prevalence of a tumor. When one starts
with a clinical question and finds the evidence, it is easy to
determine where to place it within the hierarchy. When one starts
with just a single study, it is not immediately clear where it sits in
the hierarchy. Of course, this could become clear when reading the
paper, where the clinical question may become obvious, but this is
not always the case. An individual study may answer more than
one question, and the same study could be placed at different
levels depending on the context in which it is being evaluated.
Therefore, the HETP should be used in the context of what the
evidence is attempting to inform rather than to just evaluate
various ad hoc publications.

One key area of potential confusion that is worth high-
lighting briefly is that of the terminology around “diagnostics.”
A diagnosis may be made based on the reference (or sometimes
called “gold”) standard definitive criteria (eg, a collective of
descriptive clinical, imaging, and laboratory characteristics) or
using a surrogate (proxy) to reference standard (a “diagnostic
test”). In patient-facing settings, the diagnosis is rarely made
using the ideal and definitive (often impractical and costly)
reference standard in clinic, and requesting surrogate tests
(blood, tissue, and radiology) to narrow down a clinical differ-
ential diagnosis is the routine approach. Consequently, much
focus in EBM is on assessing the accuracy of these ‘diagnostic
tests’, and so, this is often what most clinicians think about
when we talk about “diagnostics”. From a simplified EBM
reasoning perspective, the histopathologic diagnosis can be
viewed as such a diagnostic test (or a series of cell-based and
tissue-based tests). However, for pathologists, this distinction is
more arbitrary; most of the diagnostic work is a reference
standarddtumors are diagnosed by examining the defining,
characteristic features (eg, morphology and immunoprofile) that
are described in the WCT. Sometimes, pathologists do use
immunohistochemistry (IHC) or molecular assays in the true
EBM sense of a diagnostic test, but the processes are blended in
practice and thought of as a conceptdthe “final diagnosis.”
Nonetheless, studies trying to answer questions about defining
tumor characteristics are different from those trying to assess
the accuracy of a diagnostic test, and so it was important to
reflect this distinction in the HETP. IHC is a subtle example of
this problem, sometimes pathologists use it as part of the
defining features of a tumor (being part of the reference stan-
dard), sometimes as a true add-on diagnostic test (eg, to
determine the likely primary site of a metastasis), and some-
times this distinction is overlapping. This is reflected in the hi-
erarchy with IHC being listed in a descriptive context and in a
diagnostic test context.

A special explanation for studies using molecular technology
is also needed. In the HETP, we distinguish between studies
evaluating molecular diagnostic tests and studies focusing on
the molecular pathogenesis of tumors. The latter category at a
first glance might not obviously fall within one of the groups in
the hierarchy or glossary. Although these are not epidemiologic
studies, for most molecular investigations, the fundamental
study design can still be classified as such (eg, following a
cohort or case-control methodology). There are also many
exploratory molecular pathology studies that fall under what we
term “mechanistic” designs. Finally, there are studies of molec-
ular alterations in just 1 patient or tumor, which can often be
considered a case report.
7

The Delphi method is certainly not perfect, and although it is
designed to allow experts to freely express their views,6,7 the
method is not without its limitations.17 Experts’ judgments can
be influenced by personal and professional factors that can lead
to bias. A large sample size should limit the effect of this,
although that assumption is not universally accepted.18 Although
we set a reasonable threshold13,14 of 75% agreement for survey
questions, some may debate the level of consensus required.
Nevertheless, the Delphi method is not supposed to be solely
reliant on rounds of questions, and an expert oversight is ex-
pected. To ensure the robust decision-making, we maintained
oversight through the Steering Group and sought feedback from
an independent and external Advisory Board. We hope the
modified Delphi approach we used in this study helped mini-
mize any bias in the process.

A further limitation of the Delphi study is that although we
achieved a target of 15% of theWCT authorship (which is probably
quite high for a survey of mainly pathologists), it would have been
desirable to have had a higher response rate of course. The de-
mographics at each round showed a range of backgrounds that are
likely representative of the WCT authorship (and indeed the
readership), but the potential for some bias could not be elimi-
nated. A final point to mention is that we cannot know the
number of participants who took part in all 3 rounds because of
the online study design to maintain anonymity, and so, we cannot
be sure of the effect of some participants not being present at all 3
rounds. Some evidence does exist to suggest that separate groups
do tend to agree with each other and that may provide some,
although it limited, reassurance.18

A final point to highlight is that the HETP is intended to focus
very much on tumor pathology. Although some aspects of the
HETP could be generalized and applied in nontumor contexts,
there may be many types of study that may not have been
considered for inclusion, and some of the ranking may not be
appropriate in that context. A future development could be to
modify the HETP to include nontumor pathology publications.
Conclusion

In this study, we believe we have used a compromise of ap-
proaches to reach a consensus on how evidence should be ranked
in tumor pathology. We have developed a new HETP that we
believe can be universally applied across all areas of tumor pa-
thology. By providing a robust and adaptable framework for
evaluating evidence, our hierarchy aims to contribute to improved
patient outcomes and the overall advancement of knowledge in
the field of tumor pathology.

We strongly encourage others to adopt this comprehensive
hierarchy, in conjunction with other complementary models,
when evaluating evidence in systematic reviews and guidelines.
Although we recognize that a Delphi methodology may not be
perfect and our outcomes may not be indisputable, it is probably
the best and most pragmatic approach available for attempting
such an ambition task as this.

Moving forward, we plan to implement the HETP in the next
phase of the WCT EVI MAP project, wherein we will systemat-
ically gather and map all available evidence to the chapters of
the entire WCT series. This will begin with a pilot validation of
the HETP. These evidence gap maps will play a pivotal role in
evaluating the evidence for the upcoming sixth edition of the
WCT series and will serve as a valuable resource for academics
and funders in the field of tumor pathology to focus their
research efforts in the future.
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