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Developing consensus in Histopathology: the role of the Delphi method

The Delphi method is a well-established research
tool, used for consensus building across a number of
fields. Despite its widespread use, and popularity in
many medical specialities, there is a paucity of liter-
ature on the wuse of the Delphi method in
Histopathology. This literature review seeks to cri-
tique the Delphi methodology and explore its
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potential applications to histopathology-based clinical
and research questions. We review those published
studies that have utilized the Delphi methodology in
Histopathology settings and specifically outline the
advantages and limitations of this technique, high-
lighting situations where its application can be most
effective.

Introduction

The Delphi method was first developed in the 1950s
and 60s as a military forecasting method to predict
the effect of emerging technologies on warfare.! It
has since evolved to be a valuable consensus-building
tool in a varied array of disciplines from business to
healthcare. This, now widely utilized, methodology
has the sole purpose of generating consensus using
an expert panel in situations where robust evidence
is lacking, limited, or contradictory. Despite its accep-
tance in other medical disciplines, the use of the Del-
phi methodology in Histopathology has not
previously been examined in the literature, and this
review seeks to explore and critique the various facets
of the Delphi method as they relate to Histopathol-

ogy.
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Materials and methods

Pubmed and Google Scholar databases were searched
using Boolean combinations of the search terms
“Histopathology”, “Delphi” and “consensus”. The
search was limited to a date range from 2015 to the
present, resulting in a combined total of 1659 arti-
cles. The title and/or abstract of each of these articles
were screened for relevance and the following inclu-
sion criteria applied; papers available in full text for-
mat, written in English, and with use of the Delphi
methodology solely in a histopathology setting. Fifty
articles met the inclusion criteria and the references
of these were searched, identifying 4 additional rele-
vant papers. After initial assessment, papers using a
“hybrid” consensus methodology (such as Delphi
combined with a nominal group technique) were
excluded to ensure that the review focussed exclu-
sively on the Delphi methodology as described by
Jones and Hunter.” Papers were also excluded if the
specific number of participating pathologists in a
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multidisciplinary Delphi was not stated, if the pathol-
ogy contribution was undefined or unclear, or if the
study related primarily to Histopathology education.
Seventeen studies were appraised in detail; no
Cochrane review articles were identified.

Outline of the Delphi method

The Delphi method uses an expert panel to generate
consensus when empirical evidence is lacking or lim-
ited. There are four main principles which underpin
the Delphi method, these are; the use of an expert
panel, the anonymity of participants, utilizing multi-
ple rounds of questionnaires to assess participant
opinion, and finally the provision of “feedback” to
participants between each subsequent round.?

A typical Delphi process starts with review of the
current literature to identify gaps in knowledge or
understanding, followed by the recruitment of a panel
of participants deemed as “expert” in the field; that is
professionals who are knowledgeable or experienced
in the area of study.* The researchers design a struc-
tured questionnaire comprising concise “statements”
which are derived from the literature, from best prac-
tice or which pertain to areas of uncertainty. This is
sent to the expert panel members who are required to
anonymously rate their level of agreement of each
statement using, most commonly, a Likert-type
scale.” The individual responses are then collated and
analysed by the researchers to determine which state-
ments achieved consensus. The participants receive
feedback detailing their own score as well as the posi-
tion of the whole group. This provides an opportunity
for participants to reconsider their ratings, especially
if they form a minority opinion. Statements that did
not reach consensus are clarified and/or reworded,
and a revised questionnaire is then circulated. This
process of rounds of surveying and feedback is
repeated until complete consensus is reached (rarely),
until the predetermined number of rounds is com-
pleted or, until no additional statements gain consen-
sus. Fundamentally, there should be no
communication between the panel members at any
point during this process.

Delphi methods can be adapted to incorporate in-
person, teleconference or online meetings to allow for
structured debate and discussion amongst the panel
members in between survey rounds. These are typi-
cally referred to as “modified Delphi” methods
because they differ from that originally described, but
crucially they still maintain the anonymity of partici-
pants with regards to their individual responses.*

Table 1 summarizes the key considerations for opti-
mal Delphi design and highlights some of our recom-
mendations to researchers.

The Delphi in histopathology

The Delphi method has been used in Histopathology
for achieving consensus on a variety of topics ranging
from determining best practice for diagnostic pro-
cesses,”” to the formulation of standardized reporting
criteria.® '* The expert panel utilized in these studies
also varies, with some composed exclusively of
histopathologists and others made up of multidisci-
plinary consensus groups of which histopathologists
are just one component. Whilst the number of survey
rounds is generally similar in the studies explored in
this paper (usually 2—4 survey rounds are performed)
the panel size varies and demonstrates geographical
diversity. The characteristics of these studies are sum-
marized in Table 2.

Defining terminology and nomenclature

Certain histological features can provide information
on prognosis, guide treatment strategies or influence
response to therapy. Inconsistencies in nomenclature
can create confusion for clinicians interpreting
pathology reports, especially if unfamiliar words are
used interchangeably by different pathologists. Stan-
dardizing terminology and establishing reproducible
definitions is therefore of paramount importance, not
only for day-to-day practice, but also for predicting
the biological behaviour of a lesion on the basis of its
morphology.

Carr et al.'®> used a modified Delphi method to
reach consensus on terminology which may be mis-
leading or confusing in the diagnosis of pseudomyx-
oma peritonei and associated appendiceal neoplasia.
This was partly achieved by identifying synonyms or
histological terms which were being used inter-
changeably in the pathological diagnosis of this con-
dition. The panel aimed to reach consensus and
provide guidance on the standardized use of these ter-
minologies. As an example, the participants agreed
that the term “goblet cell tumour” should be intro-
duced as the preferred term for the synonym “goblet
cell carcinoid” to prevent confusion with the alterna-
tive diagnosis of an appendiceal carcinoid or neuroen-
docrine tumour.

Similarly, Mariette et al."* reported marked incon-
sistencies in the finding of a relationship between
signet-ring-cell type histology in gastric carcinoma
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Table 1. Considerations and recommendation for the optimal design of a Delphi study based upon the findings from this

literature review

Aspect of the Delphi

Considerations and recommendations

Review of the literature

Identify the specific areas where empirical evidence is lacking or limited.

Recruitment of the
expert participants

Determine the definition of ‘expert’ for the subject of interest.
Will the participants comprise histopathologists only or a multidisciplinary approach?

Have factors for increasing diversity been considered i.e., differing levels of experience,
geographical variation, specialist vs generalist?

Type of Delphi

Traditional (strictly no communication between participants) or Modified (some form of facilitated

communication between participants).
If a Modified Delphi is selected, how will factors of anonymity and dominance be accounted for?

Formulation of statements

There are no clear evidence-based guidelines on how to formulate statements.

We recommend that each statement is concise and assesses one piece of information only.

Number of survey rounds

This can be predetermined or repeated until complete consensus is achieved.

We recommend two to four survey rounds to minimize the risk of participant fatigue.

Rating scale

Likert-type rating scales are favoured in the literature for ease of statistical analysis.

We recommend a nine-point Likert scale with a “no opinion” option and a free-text comment box.

Feedback to participants
or qualitative form, or both.

At the end of each survey round, the results can be communicated to the participants in quantitative

We recommend that the results are graphically represented to the participants with feedback detailing
individual scores as well as the relationship to the whole group. Any comments made should also be

included anonymously.

Consensus

This should be determined before the study is initiated (a priori)

A consensus level of 70% is typical.

and poor prognosis. They outline that this was, at
least in part, due to a lack of standardized definitions.
The authors compared the terminology used in two
classification systems and found that tumours with
signet ring cells were variably described as “diffuse
type”, “poorly cohesive” or “signet ring type”, thus
leading to inconsistencies in how they were classified.
A multidisciplinary Delphi was then undertaken to
determine how gastric carcinoma subtypes should
best be defined and subsequently classified. The par-
ticipants reached consensus that the most recent edi-
tion of the WHO classification system'® should be
used to report gastric adenocarcinomas, and only car-
cinomas with more than 90% poorly cohesive cells
with signet cell morphology should be labelled as sig-
net ring carcinoma.

Both studies identify the importance of unifying
histopathological  terminology, = however, their
reported methodologies were incomplete with regards
the Delphi process utilized. Specifically, Mariette
et al.'* did not detail how many rounds of surveys
were undertaken, the type of rating scale used and if
consensus was defined a priori. In addition, the

authors described their study as a traditional Delphi,
yet the participants engaged in a series of web-based
discussions more in keeping with a modified Delphi
approach. Carr et al.'’ provide slightly more method-
ological detail, but provided the participants with
response “options” which they then voted on, rather
than using a Likert-type rating scale. Likert-type
scales are favoured in Delphi studies because they
facilitate calculation of the data median and
interquartile ranges.” The results can be graphically
represented to show the distribution of responses for
each statement and the participants can see their
own position compared to the whole group.” This
provides an opportunity for the participants to recon-
sider their initial ranking if they wish to do so, espe-
cially if they are deemed to be an outlier for a given
statement.>'® Researchers can expand their use by
choosing to include “open text boxes” thereby
enabling participants the option to add in comments
which may inform participant feedback and future
rounds of surveys.

In contrast, Seoane et al.!” provide a very good exam-
ple of methodological detail in their multidisciplinary
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Table 2. Delphi in Histopathology — Summary of literature review

No. of
Type of participants Consensus
Delphi (no. of No. of defined

Author utilized* pathologists)  No. of countries rounds Rating scale utilized a priori?
Burgues et al.° Modified 46 1 (Spain) 2 9-point Likert scale Yes
Teoh et al.” Classic 200 (8) Not specified 2 9-point Likert scale + Yes

(Intercontinental) "unable to score”

option
Tejera et a/® Modified 8 1 (Spain) 2 9-point Likert scale Yes
Raya et al.’ Modified 37 1 (Spain) 2 4-point Likert scale Yes
Haddad et a/."° Modified 14 Not specified 3 Not specified Yes
Klimstra et a/."" Classic 28 (12) 7 1 Yes/no voting system Yes
Fisher et a/.'? Classic 50 (6) Not mentioned 1 0-10 rating scale Yes
Carr et al.”® Modified 71 (34) 15 4 Not specified No
Mariette et a/.'  Classic 26 (12) 8 Not Not specified No
(disputed) specified

Seoane et al."’ Classic 21 (3) Not specified (Europe and 2 7-point Likert scale Yes

Latin America only)
Tsekrekos et a/."®  Classic 6 Not specified (Western 4 4-point Likert scale + free  Yes

countries only) text
Saliba et a/."® Classic 15 12 3 5-point Likert scale + free ~ Yes

text
Lord et a/.*’ Modified 15 8 2 5-point Likert scale Yes
Kojima et a/.? Not specified 8 1 (Japan) 3 6-point Likert scale Yes
Carney et al.> Modified 3 1 (USA) Not Not specified Not specified
specified

Dufraing et a/**  Modified 10 10 2 Not specified Yes
Simpson et al.?®  Classic 73 (7) 14 3 5-point Likert scale Yes

*This refers to whether the authors conducted their research using a traditional Delphi process without allowing for communication
between the participants (classic Delphi), or if they adapted the method to incorporate a form of in-person or online meetings at some

stage (modified Delphi).
This refers to the geographical locations of the participants.

Delphi study which aimed to reach consensus on the
nomenclature for actinic cheilitis (a potentially malig-
nant lesion of the lip). A list of all the statements sent to
participants was provided in the paper, alongside the
response rates and median agreement scores. However,
despite this robust approach, there was a lack of pathol-
ogy representation in the study (3/21 participants) and
it failed to reach consensus on the key issue of whether
epithelial dysplasia is a requirement for diagnosis, thus
highlighting the importance of panel composition in
Delphi studies.

Evaluating classification systems

Classification systems are routinely used in
Histopathology across a range of disease entities. It is
not uncommon for different versions of a given classi-
fication system to exist, especially if there is no agreed
international standard. Tumour Regression Grading
(TRG) systems provide important prognostic informa-
tion to clinicians by quantifying viable tumour cells
post-therapy, yet there are several reporting systems
in routine use with no single system recognized as
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the “gold standard”. Both Tsekerkos et al.'® and Sal-
iba et al.'® used the Delphi method to reach consen-
sus on the most appropriate TRG system for the
assessment of residual malignancy in upper gastroin-
testinal tumours post-treatment. Both studies
achieved consensus and reported that a 4-tiered TRG
scoring system for the primary tumour, combined
with a 3-tiered TRG system for regional metastatic
nodal disease, should be taken as the optimum inter-
national standard. Whilst both studies recruited an
international panel of experts with a similar number
of survey iterations, they differed in the provision of
statistical feedback to participants between rounds.
Saliba et al. omitted this step to “not influence the
individual’s response.” This contradicts what is
described in the gold standard methodology of the
Delphi method, whereby feedback to participants is
critical to allow participants to reflect and potentially
re-rank their agreement to a particular statement.’

Although both studies reached similar conclusions
regarding the optimum TRG system, Tsekrekos et al.
acknowledged that, whilst reaching consensus is the
ultimate aim of the Delphi method, there is no uni-
versally accepted criterion as to what constitutes con-
sensus. Indeed, a systematic review investigating how
consensus is determined and utilized in Delphi studies
found that there is considerable variation.” Some
authors suggest that a consensus level of 70% is typi-
cal, but this is not supported by robust evidence and
cut-off criteria have been adopted with variable rigid-
ity (see Table 2).° For example, in a Delphi study by
Burgues et al.,® investigating the specimen handling
and histological analysis of breast specimens post-
neoadjuvant systemic therapy, consensus was defined
a priori as 70%. All the statements reached consen-
sus in the first round yet, for reasons not provided,
the statements in the consensus range of 70-80%
were still subject to a second round of voting.

For the purposes of scientific credibility, it is impor-
tant that consensus is predetermined and cut-off val-
ues explicitly stated before the study is initiated. One
histopathological study stands out in terms of its
methodological rigour and fulfilment of the main Del-
phi principles. Lord et al.>! sought to gain consensus
on how tumour deposits (TDs) in colorectal cancer
are defined and classified within the TNM staging sys-
tem. They undertook an international modified Delphi
study with 15 expert histopathologists and their pro-
cess of recruiting an expert panel, defining consensus
a priori and undertaking iterative rounds of survey
with feedback to participants, is clearly outlined. The
participants reached consensus that the current posi-
tioning of TDs in the TNM staging was not
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prognostically reflective. For example, at present TDs
are categorized within the nodal (N) category as
‘Nlc' although by definition they are not nodal and
actually confer worse prognostic outcomes than
lymph node involvement.”! Nonetheless, consensus
could not be reached to remove TDs from the N cate-
gory altogether. The authors therefore proposed the
need for a new, comprehensive staging system to
appropriately capture important prognostic informa-
tion which is currently missed or incomplete. Perhaps
the only limitation of this paper is the exclusive
recruitment of experts who had published in this sub-
ject area, with no representation of general patholo-
gists who routinely use the TNM staging system. We
hypothesise that the general pathology perspective,
from individuals who use the system on a daily basis,
may have altered the opinions expressed in this sur-
vey. Regardless, this excellent study highlights how
Delphi methodology can highlight areas for future
research and be used to generate recommendations
for practice.

Resolving diagnostic disconcordance

Diagnostic Histopathology is inherently subjective
and whilst this is accepted and mitigated against (for
example through engagement in educational schemes
and continued professional development activities),
there remain challenging areas with consistently high
interobserver variability. Such areas include the
reporting of lymphovascular space invasion, as inves-
tigated by Kojima et al.,>> and in the diagnosis of
melanocytic lesions, as reported by Carney et al.”’
Both groups utilized the Delphi method as part of a
multi-stage research study. This is acceptable, how-
ever, even when just one component of a study, it is
vital that the methodology is clearly outlined to
ensure it is fit-for-purpose. Carney et al.>’> do not
specify the basic elements of their Delphi method
(number of rounds, type of rating scale, how consen-
sus was determined etc) and the 3 study participants
were known to one another and reviewed “border-
line” cases at a multi-header microscope, removing
all anonymity. Anonymity prevents dominant charac-
ters from exerting undue influence, and hence is an
important factor in the Delphi method.> Even when
the voting process is anonymous, the participants
may know or predict each other’s responses, espe-
cially in a relatively small expert panel, in a small
subspecialty, or if a participant is known to hold a
particular view. We recommend that multi-stage
research studies incorporating a Delphi method
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clearly explain why, and at which stage, consensus
methodology was required, and how anonymity was
maintained.

Another area with high interobserver variation is
in the estimation of neoplastic cell percentage (NCP)
in tumour samples. Dufraing et al.>* utilized an inter-
national modified Delphi method comprising 10
pathologists with experience in molecular pathology
to reach recommendations for the practice of deter-
mining NCP in colorectal carcinoma. Common to all
three of these studies exploring diagnostic disconcor-
dance, is that the panel sizes comprised 10 or fewer
participants. Dufraing et al.”* highlight that no pub-
lished guidelines exist for determining the optimum
panel size. This is true, yet Delphi studies do not need
to be statistically representative, and quality, rather
than quantity, of the experts is deemed paramount.?®
Some studies also highlight that diversity within
groups can have a positive impact by creating a pool
of different perspectives, knowledge base and ideas.?®
In our opinion, diversity can be achieved in
Histopathology Delphi studies in several ways; by
having an international expert panel, recruiting
pathologists with differing levels of experience, and
involving both general and specialist pathologists.

Standardizing histological assessment and
reporting

Datasets are evidence-based documents that outline
the minimum information that histopathologists
should include in their report for specific entities. The
purpose of datasets is to act as an aide memoir and
ensure that the most important histological features
for a given pathology are captured in the report.
Determining the most pertinent items to be recorded
in a pathology “minimum dataset” can be challeng-
ing in areas lacking robust empirical evidence, and
this process can be facilitated with the use of consen-
sus building methods. For example, Haddad et al.'”
recognized that the assessment and reporting of
tumour budding in colorectal carcinomas varies
widely, despite its established adverse prognostic
implications. They undertook a modified Delphi study
with 14 international gastroenterology pathologists.
Although the rating scale used was not stated, this
study did provide a “no opinion” option for the expert
panel. This prevents the participants from feeling
compelled to select a neutral option (i.e. “undecided”)
or even not rate the statement altogether, in cases
where they feel that they do not have adequate
knowledge to form a judgement. Tejera et al.® also

used a modified Delphi methodology to establish
which histologic variables should be included in their
reporting protocol for cutaneous melanoma. By the
end of the process, they had reached consensus on
30 of 36 variables and thus provide guidelines for the
reporting of cases submitted to the Spanish National
Registry.® Finally, Raya et al.” utilized a modified Del-
phi comprising 37 expert haematopathologists. The
participants reached consensus and developed dataset
recommendations concerning the clinical informa-
tion, ancillary testing and morphological features for
the diagnosis of primary myelofibrosis after a 2-round
modified Delphi study. The authors state that the
dataset items formulated as a result of their work will
help to standardize the reporting of bone marrow
biopsies in Spain for this challenging entity.

In our opinion, simply stating that a “modified Del-
phi” was performed without elaborating on the
details of how the traditional Delphi model was
adapted, as was the case with Raya et al.,’ prevents
the reader from assessing its methodological rigour.
Modified Delphi studies provide opportunity for
experts to discuss and debate statements that do not
reach consensus, paving way for new ideas to be gen-
erated. Nonetheless, the “modifications” must be
clearly detailed, and the factors of anonymity and
dominance accounted for as much as possible. With-
out this, studies risk compromising the fundamental
principles of the Delphi study.

The standardizing of feature assessment and report-
ing have also been the focus of a number of multidis-
ciplinary consensus groups in Histopathology. For
example, Klimstra et al.'' sought to determine the
common features of neuroendocrine tumours and
subsequently develop a minimum pathology dataset.
This study had a standardized design in that the par-
ticipants were all present in a conference room,
required to vote “yes” or “no” only, and the results
were immediately tabulated. Unique to this study is
the use of a binary voting system instead of the
favoured Likert-type scales described the litera-
ture.'®2° The purpose of rating scales in Delphi stud-
ies is two-fold: to measure the extent a participant
agrees with a statement and to determine the degree
in which the participants agree with each other.? In
contrast, binary voting systems do not offer these
insights. It is, however, worth highlighting that there
is no preferential type of Likert scale (five-point,
seven-point etc) described in the literature, although
nine-point Likert scales are most frequently used.?”

Lip salivary gland histopathology is used in the pri-
mary diagnosis of Sjogren’s syndrome and has the
potential to stratify disease and determine inclusion
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in clinical trials. Fisher et al.'? used a multidisci-
plinary Delphi study to confirm consensus and high-
light uncertainty within this challenging field. One
topic showing strong consensus amongst participants,
was the need for further guidance on the identifica-
tion of lymphocytic germinal centres, as these may be
an important feature to predict prognosis. The
authors concluded that a weakness in their study
was the reliance on expert opinion when the evidence
base is lacking. The Delphi method is undertaken
when empirical evidence for a given subject is limited,
and this acts an intrinsic motivation for seeking
expert opinion to reach consensus on contentious
issues. We therefore question the authors’ under-
standing of the fundamental principles governing the
Delphi method and challenge the notion that relying
on expert opinion is a weakness.

Representation of pathologists in
multidisciplinary Delphi studies

In Medicine, healthcare professionals rarely work in
isolation, and Histopathology is no exception. As out-
lined above, multidisciplinary Delphi studies can
bring together international experts across a range of
specialities to reach consensus on all aspects of a
patient’s journey from diagnosis to treatment. Two of
the largest Delphi studies identified in our search are
multidisciplinary in nature and are discussed below
and summarized in Table 2.

Teoh et al.” utilized a modified Delphi method to
develop consensus statements for best practice stan-
dards for the en-bloc resection of bladder tumours
(ERBT). Two-hundred specialists from across the
globe participated in the process, of which only 8
were pathologists. Whilst there is no denying that
pathologists were under-represented in this panel, this
is not necessarily surprising given that ERBT is a sur-
gical procedure. However, 9 out of 103 statements
pertained to Histopathology (6 of which reached con-
sensus) and all of these statements were rated by over
135 participants, considerably more than the number
of participating pathologists. Upon closer review, it is
apparent that many of these statements related to
specimen handling and the pathology features that
“should” be included in the report. It is not unreason-
able for urologists to rate such statements given that
these pathological factors, for example tumour stage
and margin involvement, are associated with progno-
sis and can influence management options. The
authors acknowledged that not all specialists would
have adequate knowledge to offer an opinion on a
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given statement and sought to mitigate this by incor-
porating an “unable to score” option, rather than
“neither agree nor disagree” in their rating scale. We
feel that this greatly added to the already robust
methodology presented in this study. In addition, the
statements were grouped together under common
domains and were clear and succinct. Unfortunately,
the formulation of Delphi statements is another area
with minimal published guidance, therefore evaluat-
ing the quality and ease of use of these statements is
challenging and is largely opinion based.*®

Simpson et al.?’ recruited 73 participants, includ-
ing 7 pathologists, to reach consensus on the clinico-
pathological diagnostic criteria for erosive Lichen
Planus (ELP). The methodological criteria for a gold-
standard Delphi were fulfilled in this study, however
the main limitation was the lack of histopathology
representation. For example, the histopathologists
determined that certain epidermal changes (such as
“sawtooth” acanthosis) are important features for the
diagnosis of ELP, however, the rest of the group
(non-pathologists) did not support this view and the
statement did not reach consensus. It would seem
intuitive that that histopathologists, with the relevant
training and expertise in their field, are the ones best
suited to offer opinions on statements relating to his-
tology. However, as illustrated by this example, there
is strength in numbers, and we hypothesise that an
“unable to score” option would have made non-
consensus less likely. This example illustrates the
importance of appropriate panel selection and state-
ment design to not only ensure a balanced represen-
tation across different stakeholders, but to capture the
viewpoints specific to the participants area of exper-
tise.

Conclusion

The Delphi method is a robust consensus building
research tool which has been used in a small number
of histopathological studies across a wide variety of
indications. Whilst there is a paucity of literature
exploring the use of Delphi in Histopathology, this
review shows that, where applied robustly, Delphi has
the potential to establish reproducible definitions,
define best practices for specimen handling, resolve
areas of diagnostic inconsistencies and determine the
pertinent information to be included in pathology
reports. We particularly advocate the use of the Delphi
method in instances where there is ambiguity or
redundancy in nomenclature, and when core pathol-
ogy features need to be identified and/or agreed upon.
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Whether exclusively histopathologist led, or as part
of a multidisciplinary panel, Delphi studies can bring
together geographically dispersed individuals with an
array of expertise, however, the purpose for each
stakeholder group needs to be clearly defined and

adequate  and/or  proportionate representation
ensured.
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