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Abstract

Objectives: The aim of the study was to develop a Grading of Recommendations, Assessment, Development and Evaluation (GRADE)
summary of findings (SoF) table format that displays the critical information from a network meta-analysis (NMA).

Study Design and Setting: We applied a user experience model for data analysis based on four rounds of semistructured interviews.

Results: We interviewed 32 stakeholders who conduct or use MA. Four rounds of interviews produced six candidate NMA-SoF tables.
Users found a final NMA-SoF table that included the following components highly acceptable: (1) details of the clinical question (PICO),
(2) a plot depicting network geometry, (3) relative and absolute effect estimates, (4) certainty of evidence, (5) ranking of treatments, and (6)
interpretation of findings.

Conclusion: Using stakeholder feedback, we developed a new GRADE NMA-SoF table that includes the relevant components that

facilitate understanding NMA findings and health decision-making. © 2019 Published by Elsevier Inc.
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1. Introduction

Multiple treatments are often available for patients with
the same condition. Credible systematic reviews constitute
the most trustworthy source of evidence to determine the
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effectiveness of interventions. Most systematic reviews
focus on pair-wise direct comparisons of interventions,
often with placebo as the comparator group [1]. In the face
of multiple available interventions, a lack of direct compar-
isons between active interventions can make determination
of their relative desirability challenging [1].

When investigators have studied multiple interventions
for the same condition, network meta-analysis (NMA)
can provide information regarding how each option com-
pares to the alternatives. Using direct and indirect evidence
when deemed appropriate, NMA offers estimates of the
relative impact of all the interventions even when head-
to-head comparisons are unavailable [2].
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What is new?

Key findings

e User testing methodology provided key informa-
tion to develop a Grading of Recommendations,
Assessment, Development, and Evaluation
(GRADE) summary of findings (SoF) table that
displays network meta-analysis (NMA) findings.

e Fundamental components of the new NMA-SoF ta-
ble include details of the question and interven-
tions for a specific outcome, the relative effect
estimate for each intervention, the anticipated ab-
solute effects, the GRADE certainty of evidence,
the rank probability of the intervention, and the
interpretation of findings.

What this adds to what was known?

e NMA publications are increasingly popular. How-
ever, the optimal presentation of their synthesized
findings remains uncertain. The new NMA-SoF ta-
ble provides relevant information in a simple and
user-friendly format.

What are the implication and what should change

now?

e NMA authors should consider presenting results in
NMA-SoF tables based on the structure that our
users have found informative and appealing.

Summaries of evidence for health professionals exist in
different formats and for different purposes. The Grading of
Recommendations, Assessment, Development, and Evalua-
tion (GRADE) Summary of Findings (SoF) tables present
the main findings of conventional pair-wise systematic re-
views in a transparent and simple form [3,4]. They provide
key information concerning the certainty of the evidence
and the magnitude of treatment effects for all patient-
important outcomes [3—7].

Expert guidance [2,8—14] suggests that the presentation
of NMA findings in an NMA-SoF table should report (1)
the relative and absolute effects estimates of the interven-
tions included in the NMA; (2) the certainty of the evidence
(also known as confidence in effect estimates or quality of
the evidence); (3) rank probabilities; and (4) geometry of
the NMA. NMA authors do not always adhere to this
guidance.

Irrespective of adherence to standards, the optimal pre-
sentation of NMA remains uncertain and challenging,
particularly when the alternatives are numerous [I13].
Although SoF have proved extremely helpful for summari-
zing evidence from conventional systematic reviews,
creating a similarly useful SoF for NMAs presents many

challenges, and no one has thus far suggested a structure.
Therefore, in response to the challenge of optimally
NMA findings presentation, we developed and tested a
novel format for GRADE NMA-SoF tables.

2. Methods

The principles of fundamental qualitative description
guided this study for data collection and research inquiry.
This approach allowed for comprehensive summaries of the
users’ perspectives about the NMA-SoF tables, and it may
be useful for refining existing programs and projects [15].

We conducted this study in three phases: (1) an initial
development of two draft NMA-SoF tables with feedback
from GRADE working group members; (2) iterative modi-
fication of NMA-SoF table formats through four brain-
storming meetings with researchers; and (3) user testing.
The brainstorming meetings and the user testing phases
were carried out alternately (Fig. 1). A steering committee
J.Y.,, HJ.S., JLB., J.B.,, and G.G.) considered feedback
from brainstorming meetings and user testing and made de-
cisions regarding response to feedback and modification of
NMA-SoF table formats. Appendix A includes the protocol
for the user testing.

2.1. Development of initial NMA-SoF table format

Initially, a steering committee member (H.J.S.) devel-
oped two draft versions of GRADE NMA-SoF tables (see
Supplement Appendix B) that he presented during a
GRADE working group meeting in 2012, modified on the
basis of feedback, and presented a second time at a work-
shop in 2013.

2.2. Brainstorming meetings

From 2013 to 2016, we conducted four brainstorming
meetings with 42 health care researchers with experience
in conducting meta-analysis and NMAs. We documented
the information retrieved from each meeting. At the first
two brainstorming meetings, participants viewed the two
initial draft NMA-SoF tables and provided their opinions
on how they could be improved. At the third and fourth ses-
sions, the participants viewed revised versions that the
steering committee had developed on the basis of feedback
from prior user testing rounds.

2.3. User testing

User testing (or usability testing) is a method of forma-
tive evaluation “with the goal of learning about the design
from a user’s perspective to improve its next iteration” in
which products are tested by end users, as opposed to de-
velopers or experts [11,16]. The primary focus of our user
testing was to explore the extent to which the NMA-SoF
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Fig. 1. Phases conducted to develop the GRADE NMA-SoF table.

table formats meet the needs of the users and optimizes
their understanding of the information reported.

We conducted four rounds of user testing. The first two
rounds were developed after the first two brainstorming
meetings. The third and fourth rounds were conducted after
the third and fourth brainstorming meetings. Our final goal
was to develop one NMA-SoF table for dichotomous out-
comes and another table for continuous outcomes. We used
an NMA-SoF table that displayed findings for dichotomous
outcomes during the brainstorming meetings and user
testing. We finally developed an NMA-SoF table for contin-
uous outcomes based on the information retrieved from the
brainstorm meetings and user testing.

2.3.1. Rounds

We defined “rounds” as a group of 10 interviews using
the same NMA-SoF table format with different users. After
each round, the steering committee modified the NMA-SoF
table format based on the comments and reflections provided
by the users. The new version of the NMA-SoF table was
presented to a new group of users during each new round.

2.3.2. Participants

2.3.2.1. Selection of participants. We used purposeful
sampling to select participants who could help us answer
our research questions during the brainstorming meetings
and user testing [16]. We applied criterion sampling

[17,18] to ensure that the final pool of participants repre-
sented a wide range of NMA-SoF tables users.

Individuals were eligible if they considered themselves
meta-analysis (MA) or NMA users. Three target populations
participated in the user testing: (1) systematic review au-
thors, (2) methodologists, and (3) clinicians or healthcare-
related professionals as defined by the World Health Organi-
zation [16]. We considered systematic review authors as par-
ticipants if they published a systematic review in the last 2
years and read one NMA report in the year preceding partic-
ipation. We defined methodologists as participants if they
declared dedicating more than 70% of their time to con-
ducting MA or NMA research. We classified clinicians as
participants if they reported at least 50% of their total time
dedicated to clinical practice.

2.3.2.2. Setting and recruitment. We recruited users who
met our definition through international networks of the
study team and from the GRADE working group. Potential
users received an e-mail invitation. The project coordinator
(J.Y.) carried out recorded interviews face-to-face or by
video chat and voice calls (e.g., Skype) with those who pro-
vided informed consent. None of the users participated in
more than one round.

2.3.2.3. Sample size. We estimated our sample size to be
20 participants, as there is evidence that this number should
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identify at least 95% of problems of the prototype in usabil-
ity tests, and other researchers proposed any number of par-
ticipants ranging between 3 and 20 participants [19]. We
anticipated that approximately half would be healthcare
professionals, and half researchers and both groups would
be represented during each round of interviews. We
planned to conduct interviews until we gathered sampling
to redundancy [20]. We extended the sample size informa-
tion in Appendix A.

2.3.2.4. Interviews. We used a pilot test to first explore
the impressions and understanding of the NMA-SoF table
as a whole, and then of each NMA-SoF table elements
using a user experience model (Honeycomb model)
developed by Morville [21]. The Honeycomb model
addresses seven separate facets of user experience: find-
ability, accessibility, usability, usefulness, credibility,
desirability, and value [21]. All semistructured interviews
took approximately 1 hour and included three sections:
(1) background information of the users; (2) users’ reac-
tions to the NMA-SoF table including their first impres-
sions, their needs, and understanding of the information;
and (3) an overall evaluation. The interviews ended with
questions about how the interview process could be
improved.

2.3.2.5. Data collection and transcription. The project
coordinator made notes that summarized the discussion at
the brainstorm meetings. In the user testing interviews,
users viewed either a paper or electronic version of an
NMA-SoF table. An individual with no other role in the
study transcribed all audio-recorded data verbatim and, af-
ter transcription, deleted the recording.

2.3.2.6. Data Analysis. Data collection and analysis
occurred concurrently so that questions from the interview
guide could be modified to allow for better capture of
themes. The analysis was done using MAXQDA 12
software (VERBI GmbH Software 2015, Berlin,
Germany) [22].

We used both deductive and inductive approaches to
analyze the data in duplicate. First, we used Hsieh and
Shannon’s [23] directed content analysis (deductive
approach) to determine the initial coding scheme based
on Morville’s Honeycomb model [21], a model used suc-
cessfully in previous research evaluating SoF tables for
conventional pairwise meta-analysis [24,25]. The seven
facets of the Honeycomb model served as the initial coding
categories. We also included an understandability code, as
it had been tested in other pairwise meta-analysis SoF
studies [6,26]. Next, we developed operational definitions
for each category based on the model. Coding began with
reading and then highlighting all segments of data related
to the categories. Next, we coded all the highlighted pas-
sages using the list of predetermined codes. Using induc-
tive content analysis, we searched for new information

that was not captured using the initial coding scheme.
Any content that did not fit into any of the categories
was assigned a new code according to Elo et al. [27]. We
used inductive content analysis because no other studies
have investigated health professionals’ experience with
NMA-SoF tables [27]. For each interview transcription,
two researchers (J.Y. and S.A.L.) independently organized
the information by open coding, creating categories, and
abstraction.

2.4. Ethical considerations

The Hamilton Integrated Research Ethics Board
approved the research conducted in this project. All users
provided both oral and written consent before the interview
(review reference 2016-0956-GRA).

3. Results

We conducted four brainstorming meetings and four
rounds of interviews.

3.1. Initial NMA-SoF table formats

GRADE working group members and 11 clinicians
and methodologists first viewed and commented on the
initial two versions of the NMA-SoF. They reported con-
cerns including distracting box colors, failure to clearly
highlight the certainty of evidence, omission of ranking
treatment information and network geometry, failure to
clearly identify the reference comparator intervention,
and deficiencies in reporting the absolute effects and
their interpretation in the NMA context. GRADE work-
ing group members also reported missing information
regarding the direct and indirect estimates. At the end
of the meeting, some users suggested seeing all the in-
terventions compared with a single reference interven-
tion in only one two-by-two table (or league table).
Based on this feedback, we developed two modified
NMA-SoF table formats (see Supplement Appendix C
and D), which we discussed at the brainstorming
meetings.

3.2. Brainstorming meetings

We conducted the brainstorming meetings in three
different countries: one in Colombia (Medellin, June
2014), two in Canada (Hamilton, July 2014 to July 2015),
and a final one in South Korea (Seoul, October 2016). In
total, 42 users provided information on five NMA-SoF ta-
ble formats. Two of the brainstorm meetings in which par-
ticipants commented on four NMA-SoF table formats
(Colombian June 2014 and Canadian July 2014) took place
before the first of the user testing. In the Colombian brain-
storming meeting, we explored format limitations in the
two initial NMA-SoF tables (see Supplement Appendix
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B). In the Canadian brainstorming meeting in 2014, we
received feedback using two additional NMA-SoF table
formats (see Supplement Appendix C and D). For the third
and fourth brainstorming meetings, we obtained feedback
on a single NMA-SoF table format (see Supplement
Appendix E). We used this format during the first three
rounds of interviews.

The steering committee decided which elements should
be included and which elements were less important to
include. We restructured the NMA-SoF table to display
the NMA relevant information for one outcome, including
relative and absolute effect estimates, certainty of the evi-
dence, and ranking probabilities for all the comparisons us-
ing a single comparator with the interventions displayed in
TOWS.

3.3. User testing

We interviewed 32 users: 21 methodologist, 5 MA users,
and six clinicians. We report the characteristics of these
participants in Table 1.

3.3.1. User testing: first impressions

Users reported that the NMA-SoF table format (see Sup-
plement Appendix E) was similar to other GRADE SoF ta-
bles. Users found the relative and the absolute effects, the
certainty of evidence, and the interpretation of findings
the most engaging sections.

Users found inclusion of the network geometry and
different colors for each intervention appealing because
they easily identified each intervention in the network ge-
ometry and the table. They found that displaying this infor-
mation by outcome was clear and attractive considering a
high number of interventions. The users found that present-
ing a single outcome per NMA-SoF table more readable
than alternatives that included more than one outcome per
NMA-SoF table. Users noted the drawback, however, in a
clinical decision context, of having to refer to several
NMA-SoF tables rather than a single one, one for each
outcome.

3.3.2. User testing: usability

Users, in general, found it easy to use the NMA-SoF ta-
ble (see Supplement Appendix E) when we presented the
information with the clinical context. Presenting the infor-
mation of NMA relative and absolute effects without the
direct and indirect estimates was attractive for most users:

“I don’t know. It is not possible to see all of the in-
direct or direct NMA estimate I believe, right?”’

The steering committee therefore attempted to add the
direct and indirect effect estimates and their confidence in-
tervals to the NMA-SoF table, but including this additional
data added further complexity. The steering committee ul-
timately decided only to present the highest certainty of

the available effect estimates, whether it was the network
estimate, the direct estimate, or the indirect estimate.

3.3.3. Accessibility

Users found the information in the NMA-SoF table (PI-
CO information, network geometry, NMA relative effects,
and so on) easily accessible, and they did not report any
substantial difficulties accessing to the information:

“Well, I think it’s helpful you have the question at the
very top and kind of deliberations on the actual PICO
components. And at the top I think that’s helpful.”

For NMA-SoF tables with fewer than six comparisons, a
single page was sufficient, and users worked on the table
without any accessibility issues. However, in the examples
with more than six interventions, the table did not fit onto a
single page, and users expended more time understanding
the information in the NMA-SoF tables.

Some users expressed concerns about the chosen colors
and suggested that we should consider the needs of users
with color visual impairment. In response, the final
NMA-SoF table format will not include red and green to
avoid issues with the most common color blindness.

3.3.4. Usefulness
In a clinical decision scenario, users reported that a sin-
gle NMA-SoF table was useful:

“I think it would be useful. The key challenge is al-
ways to match the patient, [that] the patient matches
what is in there. I think the rank would be helpful to
decide [on the option].”

Users found all the components of the NMA-SoF table
helpful, but some aspects, including the network geometry
and the certainty of evidence assessment, were particularly
helpful.

3.3.5. Credibility

In general, users found the information reported in the
NMA-SoF table trustworthy because they were able to
identify information about the NMA relative effect, the ab-
solute effect, and the certainty of evidence in a same NMA-
SoF table format:

“...So that does, why I would trust this information
because I see the anticipated absolute effect. That’s
all relative effects and the certainty in the evidence.
That’s all clearly shown here.”

Users made suggestions about how to increase the value
of the table by adding some information. For instance, the
number of randomized controlled trials (RCTs) included in
direct estimates of a specific intervention and the numbers
of participants in a specific pairwise comparison were two
additional characteristics added in response to this feed-
back. We added information in the NMA relative effect



6 J.J. Yepes-Nunez et al. / Journal of Clinical Epidemiology 115 (2019) 1—13

Table 1. Characteristics of participants

Formal education users (n = 32)

Healthcare-related professional 62.5%

Master 53.3%

PhD 59.3%
Years of experience?

Healthcare-related professional (n = 19) 15.2 (8.7)

Researcher (n = 25) 12.8 (5.5)
Frequency of using/reading scientific

literature, n (%)

Never 0

Less than once per year 0

1—4 times per year 0

5—10 times per year 0

More than 10 times per year 29 (100)
Frequency in using NMA literature

(decision-making or academia), n (%)

Never 3(10.3)

Less than once per year 2 (6.9)

1—4 times per year 10 (34.5)

5—10 times per year 6 (20.7)

More than 10 times per year 8 (27.6)
Familiarity with GRADE, n (%)

Very familiar 23 (79.3)

Somewhat familiar 2 (6.9)

A little familiar 2 (6.9)

Not familiar at all 2 (6.9)

Abbreviations: GRADE, Grading of Recommendations Assessment,
Development, and Evaluation; NMA, network meta-analysis.
@ Mean (SD).

estimate column that explains if the estimate was from the
direct, indirect, or both bodies of evidence.

3.3.6. Findability

Users did not report challenges locating the information
in the NMA-SoF table that included the PICO section and
the network graph that oriented users to the reference
comparator. Because some users were unfamiliar with
NMA terminology, we added a section with NMA defini-
tions and explanations for all abbreviations.

3.3.7. Desirability and value

Users did not report negative emotional reactions and
expressed a need to have SoF tables accompanying NMA
reports. Users noted that this NMA-SoF table can be part
of an NMA publication but also can be used in a clinical
practice guideline context:

“...Yes, these tables would probably be in the appen-
dix of the guideline, it would be in the original report
of the NMA meta-analysis. And eventually an abbre-
viated version could be actually in the text but then I
don’t think that you would necessarily.”

3.3.8. Understandability

In the first round of interviews, we received feedback to
improve the understanding of the information reported in
the network diagram, the ranking probabilities, and the
interpretation of findings. For the network diagram, we
increased the size of the circles (which represent individual
interventions) and added an abbreviation label for the inter-
ventions. We kept the solid lines linking the interventions
that were directly compared. We reported, for each inter-
vention, along with the absolute effect for the population
in the studies, an additional row with baseline risk informa-
tion taken from an observational study. Users did not
completely understand the report of two rows with baseline
risk information for one intervention in the context of an
NMA.

We presented two approaches to reporting NMA-SoF
rankings: the probability of being the best intervention for
each outcome, and SUCRA. In general, users had issues un-
derstanding the information reported about the ranking,
regardless of the approach used. SUCRA was the most
appealing format for most; users suggested adding the un-
certainty of the information with corresponding credible in-
tervals. The last column of the NMA-SoF table was labeled
as “what happens.” This term is used in a regular current
pairwise comparison GRADE SoF table. Users had some
difficulty understanding the label, which we changed to
“Interpretation of Findings.”

During the second round of interviews, we added infor-
mation including the setting population (PICO component),
the number of RCTs, as well as the number of participants
for each direct pairwise comparison, the GRADE domain
for downgrading the certainty of evidence, the median rank
with the credible intervals for each intervention, and a sec-
tion of NMA definitions in the lowest part of the table.
Users understood each of these elements of the NMA-
SoF table. We presented two baseline risk information in
two rows for each intervention. Users, although they ex-
pressed their familiarity with baseline risk information re-
ported in pairwise SoF tables, did not understand the
presence of two baseline risk information for each interven-
tion in the context of an NMA. The NMA-specific defini-
tions in the footnotes facilitated understanding of NMA
nomenclature.

In the third round, users easily understood the source of
the NMA relative effect estimate and the information
regarding the anticipated absolute effects when we kept on-
ly the information for the population in the studies, that is,
one baseline risk for each intervention. However, they sug-
gested modifying the labels of the columns that display the
anticipated absolute effects as: “with [reference compar-
ator],” ‘“‘with intervention,” and ‘‘difference.”

3.3.9. Suggestions

In addition to the seven facets of the Honeycomb model,
we identified another theme named “‘suggestions.” Some
components in the NMA-SoF table elicited additional
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Table 2. NMA-SoF table final format

Estimates of effects, credible intervals, and certainty of the evidence for in XXXXX

Patient or population:
Interventions:

Comparator (reference):

Bayesian NMA-SoF table

BENEFITS \

Network Meta-analysis geometry plot

and so on until the least effective treatment.

Outcome:

Setting:

Total studies: Relative effect* Anticipated absolute effect** (95% Crl) Certainty of the Ranking*** | Interpretation
icil o 0 5 g 9 e q q i 0 indil

Total Participants: (95% Crl) Without intervention | With intervention Difference evidence (95% Crl) of Findings

NMA-SoF table definitions

* Lines represent direct comparisons

** Estimates are reported as odds ratio. Crl: credible interval. Results are expressed in credible intervals as opposed to the confidence intervals (9) since a Bayesian analysis has been conducted.

*** Anticipated absolute effect. Anticipated absolute effect compares two risks by calculating the difference between the risks of the intervention group with the risk of the control group.

**** Surface under the cumulative (SUCRA) ranking and credible intervals for efficacy are presented. Rank statistics is defined as the probabilities that a outof n in a network met: lysis is the best, the second, the third

GRADE Working Group grades of evi (or inty in the evi )
High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Explanatory Footnotes

suggestions from the users. They suggested adding expla-
nations of the GRADE assessment judgments in the context
of NMA, using plain language that facilitates optimal
understanding:

“I think generally yes they are helpful, and we should
include, I would propose to include footnotes asking for
standard SoF but I think in this specific case it would need
to be slightly more detailed because I am interested to know
kind of the amount of heterogeneity and what is the ratio-
nale for downgrading precision for example.”

3.4. Final NMA-SoF table

The final NMA-SoF table is composed of three sections
(Tables 2 and 3).

3.4.1. Upper section

The upper section displays information regarding the PI-
CO components. One outcome needs to be chosen for each
NMA-SoF table. Also, one intervention needs to be
selected as a ‘“‘reference comparator,” and the other inter-
ventions are listed under the “intervention” label. A
network graph for the entire network is included in this
section.

3.4.2. Middle section

This section is composed of eight columns that report
the following information: (1) interventions for a specific
outcome. Below each intervention is a description of the
number of participants included in the direct comparison
and whether the contribution for the relative effect comes
from the direct evidence, indirect evidence, or both; (2)
the relative effect estimate for each intervention, which is
calculated relative to the reference comparator; (3) three
columns, two of them that report the anticipated absolute
effects information relative to the reference comparator,
for each of the interventions, and one that reports the risk
difference; (4) the certainty of evidence with the rationale
for downgrading the body of the evidence, (5) the ranking,
which can be expressed as a median or SUCRA with the
corresponding credible interval, (6) and the interpretation
of findings that describes the level of superiority or inferi-
ority of each intervention compared with the reference
comparator after combination of the relative effect esti-
mate, the certainty of evidence, and the rank probability
components.

3.4.3. Lower section

This section has three cells with (1) definitions about
NMA terminology and abbreviations, (2) description of
each of the final GRADE certainty of evidence judgments,
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Table 3. NMA-SoF table template for dichotomous outcomes

Bayesian NMA-SoF table

BENEFITS
Estimates of effects, credible intervals, and certainty of the evidence for chemoprevention of colorectal cancer in individualswith
previous colorectal neoplasia
. . L . . . Aspirin, low Aspirin, high
Patient or population: Individuals with previous colorectal neoplasia dose
. . - - . .. Calcium
Interventions: Low and high dose aspirin, nonaspirin non-steroidal anti-inflammatory drugs (NSAIDs), folate
calcium, vitamin D, folic acid cacims As‘pi‘,in '
p calcium +
itamin D itami
Comparator (reference): Placebo viemi vitamin D
Outcome: Prevention of advanced neoplasia; range of follow up between three to five years
Folate Vitamin D
Setting: Outpatient Placebo
Total studies: 21 RCT Relative effect* Anticipated absolute effect**(95% Crl) Certainty of Ranking*** | Interpretation
ol ' 0 q 0 R
Total Participants: 12088 (95% Crl) Without intervention | With intervention Difference evidence (95% Crl) of Findings
Aspirin + calcium + OR0.71
L " SecO
vitamin D (0.18 t0 2.49) 74 per 100" 53 per 1000 21 fewer per 1000 Low _
(61 fewer to 110 more) D i (1t0 10)
. ue to Imprecision? 5
(1 RCT; 427 participants) Network estimate
Calcium + vitamin D OR0.91 OO
(0520 1.63) 7 fewer per 1000 6
[ ] B 74 per 10001 67 per 1000 (36 fewer to 47 more) Low . (11010) -
(1RCT; 1028 participants) Network estimate Due to Imprecision
i OR0.73
+ +
Aopirin +flate (043101.19) 74 per 10001 54 per 1000 20 fewer per 1000 e 4 -
4: to 14 . 2
(2 RCT; 916 participants) Network estimate (2 fewer to 14 more) Due o Imprecisont @od)
irin. hi OR0.81
Aspin, igh dose (05010 1.28) 74 per 1000 60 per 1000 14 fewer per 1000 N
. P P (37 fewer to 21 more) ow 2t09) -
(3 RCT; 917 participants) Network estimate Due to Imprecision
i OR0.71
° Aspinfow dose (041101.23) 74 per 10001 53 per 1000 21 fower per 1000 Ny -
. P P (44 fewer to 17 more) ow - (2t09)
(3 RCT; 823 participants) Network estimate Due to Imprecision®
- OR0.37
Nonaspirin NSAIDs
° (0.24 t0 0.53) 74 per 100" 27 per 1000 47 fewer per 1000 SOOD 1 _
. (56 fewer to 35 fewer) High s (1t02)
(4 RCT; 3486 participants) Network estimate
Vitamin D OR 1.19 Y Yo
(0.65t0 2.15) 14 more per 1000 L 9
® B 74 per 10001 88 per 1000 (26 fewer to 85 more) Low (310 10) -
(1RCT; 764 participants) Network estimate Due to Imprecision
i OR 1.00 .
Calcium (086 to1.62) 74 per 10001 74 per 1000 0 fewer per 1000 o !
. P P (25 fewer to 38 more) ow (3t010) -
(3 RCT; 2503 participants) Network estimate Due to Imprecision
Fol OR1.32 .
° olate (08510 2.00) 74 per 100" 51 per 1000 28 more per 1000 eaLeaw S
. P P (11 fewer to 74 more) ow 25 (5t0 10) -
(3 RCT; 1224 participants) Network estimate Due to Imprecision
® (Placebo Reference comparator No estimable No estimable No estimable Reference comparator ( 4 ; 9 -
NMA-SoF table definitions
* Lines represent direct comparisons
** Estimates are reported as odds ratio. Crl: credible interval. Results are expressed in credible intervals as opposed to the confidence intervals since a Bayesian analysis has been conducted.
*** Anticipated absolute effect. Anticipated absolute effect compares two risks by calculating the difference between the risks of the intervention group with the risk of the control group.
**** Median rank and credible intervals for efficacy outcome are presented. Rank statistics is defined as the probabilities that a treatment out of n in a network met: lysis is the best, the second, the third and so on until the least
effective treatment.
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GRADE Working Group grades of evidence (or certainty in the evidence)
High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Explanatory Footnotes
1Baseline risks (assumed control risk) obtained from the National Cancer Institute pooling project

“Very serious imprecision since RR is one

2Very serious imprecision since 95% Crl crosses unity, and with wide credible intervals suggesting high possibility of harm.

3 Very serious imprecision since RR>1 (suggesting greater likelihood of harm than benefit), and with wide credible intervals).

ing no evidence of benefit) and wide credible intervals suggesting high possibility of harm.

5 Conceptually, there was no significant intransitivity, with comparable distribution of plausible effect modifiers across trials of different chemopreventive agents.

Estimates of effects, credible intervals, and certainty of the evidence for chemoprevention of colorectal cancer in individuals

with previous colorectal neoplasia

Bayesian NMA-SoF table

Patient or population: Individuals with previous colorectal neoplasia

calcium, vitamin D, folic acid
Comparator (reference): Placebo
Outcome: Serious adverse events; range of follow up between three to five years

Setting: Outpatient

Interventions: Low and high dose aspirin, nonaspirin non-steroidal anti-inflammatory drugs (NSAIDs),

Aspirin, low Aspirin, high

dose

Calcium v Aspirin +

folate

Aspirin +
p calcium +
vitamin D

Calcium +
vitamin D

Vitamin D

Total studies: 21 RCT Relative effect**

Anticipated absolute effect*** (95% Crl)

Certainty of Ranking**** | Interpretation

Total Participants: 14135 (95% Crl)

Without intervention | With intervention

evidence (95% Crl) of Findings

Difference

and (3) the explanatory footnotes that describe in detail the
rationale for the certainty of evidence assessments.

3.5. Considerations of benefit and harms and
continuous outcomes in NMA-SoF tables

Users received two NMA-SoF tables simultaneously
during the fourth round of interviews. The purpose of pre-
senting these two tables was to obtain feedback about both
beneficial and harmful outcomes. In general, users felt it
was useful to have access to beneficial and harmful out-
comes. They understood the information reported in the ta-
bles without relevant issues. Although users mentioned the
two NMA-SoF tables looked clean and well organized, they
also felt worried due to high number of interventions re-
ported in each NMA-SoF table and its interpretation for
decision-making. The steering committee also developed
an NMA-SoF table for continuous outcomes based on this
final NMA-SoF table format (see Supplement Appendix F).

3.6. A second final NMA-SoF table

The final table displays summary of evidence for one
outcome at a time. Thus, to use the information for clinical
or policy decisions, stakeholders would need multiple sepa-
rate SoF tables to present summary of evidence for each
patient-important outcomes. This constitutes an important
limitation of our final table.

To overcome this challenge, the steering committee
developed an alternative NMA-SoF table (Table 4) using
one of the first two NMA-SoF table formats as a template,
but dealing with its shortcomings identified in the brain-
storming meetings and user testing. This format is focused
on a smaller number of interventions that matter based on
the highest certainty of the evidence for the beneficial
outcome, ideally the top three options against the chosen
key comparator. It presents information about both benefi-
cial and harmful outcomes for these options to facilitate de-
cision making.

4. Discussion
4.1. Main findings

We conducted a descriptive qualitative study to develop
an NMA-SoF table format using strategies to obtain infor-
mation from diverse constituencies including clinicians and
researchers. Our suggested NMA-SoF tables include the
main aspects that NMA reports address and capture the
complexity of the information of NMAs while maximizing
simplicity to achieve a user-friendly presentation.

4.1.1. The evolution of NMA-SoF formats

We tested six different NMA-SoF table formats. The
first two NMA-SoF table formats (see Supplement
Appendix B) provided an advantage over the final NMA-
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Aspirin + calcium + OR 0.90 e
vitamin D (0.54 to1.51) 15 more per 1000 Y 4
187 per 10001 89 per 1000 (71 more to 77 fewer) Low 2t7) -
- . Due to Imprecision? *
(1RCT; 714 participants) Network estimate
Calcium + vitamin D OR1.11 DO
(0.76 to 1.70) 16 more per 1000 - 2 _
[ ] B 187 per 1000° 203 per 1000 (38 fewer to 94 more) beto "I;‘orevmsm“ (1107)
(1 RCT; 1125 participants) Network estimate P
Aspirin + folate OR1.24 @8)
P (0.83101.77) 187 per 10001 218 per 1000 $1 more per 1000 o 0 -
) . (27 fewer to 102 more) Due to Impredision® 3 (6to 10)
(3 RCT; 1017 participants) Network estimate P
Aspirin, high dose OR 1.06 o8
pirin, hig (0.76 0 1.49) 167 por 1000 196 per 1000 9 more per 1000 @Ifw% 6 )
: » (38 fewer to 68 more) Due to Imprecision? ® (1to 10)
(3 RCT; 1507 participants) Network estimate
Aspirin, low dose OR0.78 @8]
o F (043101.38) 187 per 1000 152 per 1000 35 fewer per 1000 R -
! - (54 more to 97 fewer) Due to Imprecision? * (3to 10)
(2 RCT; 794 participants) Network estimate
Nonaspirin NSAIDs OR1.23 o8
° P (095101.64) 187 per 100" 221 per 1000 34 more per 1000 esffv?( 2 -
: . (8 fewer to 87 more) Due to Imprecision? * (1t09)
(3RCT; 3964 participants) Network estimate
Vitamin D OR 1.10 Y8 8)
(0.74t0 1.70) 25 more per 1000
® B 187 per 100" 212 per 1000 (20 fewer to 78 more) Dol W s 210 10) -
(1RCT; 835 participants) Network estimate P
Calcium OR1.38
(1.07 to 1.89) 51 more per 1000 DODD 8 _
B 187 per 100" 238 per 1000 (22 more to 82 more) High (31010)
(4 RCT; 2669 participants) Network estimate
Folate OR 0.85 e9)
° (05910 1.22) 187 per 1000" 165 per 1000 22 fewer per 1000 ® Lﬂzwl 6 -
: » (21 more to 59 fewer) Due to Imprecision? ® (210 10)
(3 RCT; 1511 participants) Network estimate
Placebo Reference comparator No estimable No estimable No estimable Reference comparator a 13 10) -
NMA-SoF table definitions
* Lines represent direct comparisons
** Estimates are reported as odds ratio. Crl: credible interval. Results are expressed in credible intervals as opposed to the confidence intervals since a Bayesian analysis has been conducted.
*** Anticipated absolute effect. Anticipated absolute effect compares two risks by calculating the difference between the risks of the intervention group with the risk of the control group.
**** Median rank and credible intervals for harm outcome are presented. Rank statistics is defined as the probabilities that a treatment out of n treatments in a network meta-analysis is the best, the second, the third and so on until the least
effective treatment.
GRADE Working Group grades of evidence (or certainty in the evidence)
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect
Explanatory Footnotes
Based on assumed control risk of 18.7% (corresponding to pooled 18.7% risk of SAEs in placebo-treated patients of included trials)
2Very serious imprecision since 95% Crl crosses unity, and with wide credible intervals suggesting uncertainty in the estimate.
3Conceptually, there was no significant intransitivity, with comparable distribution of plausible effect modifiers across trials of different chemopreventive agents.

SoF table format, as they displayed multiple outcomes in a
single presentation. However, when a large number of inter-
ventions were compared, their format became unwieldy.

The third and fourth NMA-SoF tables format offered the
advantage of reporting all estimates of all comparison of
one or more interventions to each other for a specific
outcome. Users still felt, however, confused and over-
whelmed due to the large amount of information from mul-
tiple interventions. We, therefore, included evidence for
one main comparator vs. other interventions for a single
outcome in our final format.

The selection of the comparator remains challenging. We
suggest the following options to choose the reference compar-
ator for the NMA-SoF table: (1) a placebo intervention, (2) a
“gold” standard treatment for the condition under review, (3)

or the most cost-effective intervention, (4) or the least effective
intervention. We suggest presenting the interventions by row
in the NMA-SoF table based on the ranking order.

We initially reported two different baseline risk esti-
mates. Understanding risks is challenging, and misinterpre-
tation is common [28]. Therefore, we ultimately included
only one baseline risk. This modification enhanced accessi-
bility of the information and increased understanding of
NMA findings.

The resulting NMA-SoF table (see Supplement E and
Table 3) captures the complexity of the information re-
ported in an NMA publication. The network graph proved
understandable for users. Previous work validated the
importance of presenting relative estimates in a consistent
format for understanding the effect of an intervention
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Table 4. NMA-SoF table format reporting information about multiple treatment comparisons and multiple outcomes

Estimates of effects, credible intervals, and certainty of the evidence for chemoprevention of colorectal cancer in individualswith previous colorectal

neoplasia

Patient or population: Individuals with previous colorectal neoplasia

Interventions: Low and high dose aspirin, nonaspirin non-steroidal anti-inflammatory drugs (NSAIDs), calcium, vitamin D, folic acid

Comparison: Placebo

Settings: Outpatient, range of follow up between three to five years

Calcium

Calcium +
vitamin D

Folate

Aspirin, high

dose.

Aspitn +
folate

Aspitn +
calcium +
vitamin D

Vitamin D

Outcome

Prevention of neoplasia

Effects and confidence in the estimate of effects

Nonaspirin NSAIDs

Follow up: range from 24 months to 60 months

Aspirin, low dose

Aspirin + calcium + vitamin D

Serious adverse events

Placeb OR0.37 OR0.71 OR0.71
acebo (02410 0.53) 47 fewer per 1000 (041101.23) 21 fewer per 1000 (0.18 10 2.49) 21 fewer per 1000
Comparator (56 fewer to 35 fewer) (44 fewer to 17 more) (61 fewer to 110 more)
Network estimate Network estimate Network estimate

74 per 1000* _

(7.4%) DD High &dOLow &dOLow

Confidence in estimate Confidence in estimate due to Imprecision 2.3 Confidence in estimate due to Imprecision 2.2
Rank Rank* Rank Rank
74109) 1(1102) 3(2t09) 3(1t010)

Based on 3,486 participants (4 RCT)

Follow up: range from 24 months to 60 months

Based on 823 participants (3 RCT)

Based on 427 participants (1 RCT)

Comments

None of the ranking
treatments between placebo
versus other NSAIDs,
calcium, vitamin D, or folic
acid were highest from the
ones we reported. Therefore,
we did not include other
comparisons in the table.

Interventions reported for harm

11

Placebo outcome were chosen based
Comparator OR1.23 OR0.78 OR 0.90 on the interventions included
(0.9510 1.64) 34 more per 1000 (04310 1.38) 35 fewer per 1000 (0.54 t0 1.51) 15 more per 1000  |for peneficial outcome.
74 per 1000° (8 fewer to 87 more) (54 more to 97 more) (71 more to 77 fewer | Therefore, we did not include
(7.4%) Network estimate Network estimate Network estimate other comparisons in the table.
DODD Low edOLow @00 Low
Confidence in estimate due to Imprecision 2.3 Confidence in estimate due to Imprecision 2.3 Confidence in estimate due to Imprecision 23
Rank Rank Rank Rank
4(2t07) 2(1t09) 8 (310 10) 4(2to7)
Based on 3,964 participants (3 RCT) Based on 12,098 participants (1 RCT) Based on 714 participants (1 RCT)
NMA-SoF table definitions

Lines in the network graphic represent direct comparisons

Estimates are reported as odds ratio. Crl: credible interval. Results are expressed in credible intervals as opposed to the confidence intervals (9) since a Bayesian analysis has been conducted.
The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group

and the relative effect of the intervention (and its 95% Cl).
Cl: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.

Very low quality: We are very uncertain about the estimate.

FOOTNOTES
"Baseline risks (assumed control risk) obtained from the National Cancer Institute pooling project

2Very serious imprecision since 95% Crl crosses unity, and with wide credible intervals suggesting high possibility of harm.
3 Conceptually, there was no significant intransitivity, with comparable distribution of plausible effect modifiers across trials of different chemopreventive agents.

4 Ranking is shown as median rank (rank 1-10) and 95% credible intervals.

[25,29]. Reporting absolute effect estimates is also needed
to make trade-offs between interventions with beneficial
and harmful effects [30,31]. We also included natural fre-
quencies to report the difference between two absolute ef-
fects, as it improves understandability of communicating
findings [32]. To support the interpretation of findings,
additional details of estimates and ratings such as those
suggested in our other work should complement the
NMA-SoF [33]. We included a final GRADE NMA cer-
tainty of evidence judgment. We suggest following the
GRADE NMA approach reported in two recent publica-
tions [33,34]. The domains that lead to rating down the cer-
tainty include risk of bias, inconsistency, indirectness,
imprecision,  publication  bias, intransitivity, and
incoherence.

We included ranking information in our NMA-SoF table.
Ranking probabilities need to be integrated into the context of
healthcare decision-making, as different factors can influence
the rank probabilities such as the sample size of individual
studies, network geometry, number of studies included for each
treatment comparison, and the estimated treatment effects [35].

Ranking can, for several reasons, also be misleading: (1)
the evidence on which the rankings are based may be of
very low quality; (2) a treatment that is best in one outcome
(e.g., a benefit outcome) may be the worst in another
outcome (e.g., a harm outcome); or (3) issues such as cost
and a clinician’s familiarity with the use of a particular
treatment may also bear consideration [36]. We encourage
users to interpret ranking information with caution. Based
on our findings, we suggest presenting the ranking as the
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median ranking or the SUCRA with—given that rankings
generated in an NMA can have a high degree of impreci-
sion [37]—the associated credible intervals.

4.1.2. An alternative to our final NMA-SoF table

Because of the important limitation of our suggested ta-
bles including the necessity for multiple tables, one for
each outcome, we created an alternative that is based on
the initial approach. Thus, according to primary interest,
NMA authors can produce one of two NMA-SoF table for-
mats. One format presents multiple tables reports on all the
available interventions with one table for each outcome,
whereas the other presents a single NMA-SoF table dis-
playing the findings for the top three interventions across
multiple outcomes. For healthcare decision-making, we
suggest to display the same top three interventions for all
beneficial and harmful outcomes.

4.1.3. Strengths and limitations

Our qualitative design allowed transparency in the data anal-
ysis. Two investigators conducted the content analysis of all
transcripts independently and in duplicate, which enhances
the reliability of findings. We reached saturation in the fourth
round of interviews, suggesting that we achieved a sufficient
sample size to draw conclusions about users’ experience. We
used triangulation of multiple data sources to identify areas of
convergence. In addition, we included a broad range of users
with different backgrounds and experience in research and clin-
ical fields. Finally, we integrated statistical and clinical ap-
proaches in a single NMA-SoF table [38].

This study has limitations. We did not test an NMA-SoF
table format that displays findings of continuous outcomes.
However, based on the findings of the user testing, we de-
signed a format to report results of continuous outcomes
(see Supplement Appendix F). Although we tested our
NMA-SoF table with findings from studies using the
Bayesian approach, the NMA-SoF table can also be used
in the context of the frequentist approach. The NMA-SoF
table was not evaluated in a randomized control trial.

5. Conclusion and further research

Our NMA-SoF table represents a model for presenting
NMA results to diverse stakeholders. In addition to the con-
tent of a pairwise comparison SoF table, we suggest to
report the following elements in an NMA-SoF table:

e Network geometry

e Relative effect estimates for the highest certainty of
the evidence

e Baseline risk information

e Certainty of the evidence for the NMA estimates with
judgments and explanations about rating the body of
the evidence

e Ranking treatment and its uncertainty

e Include text with definitions of NMA topics (e.g.,
ranking, absolute effects)

Although this work has been conducted by members of
the GRADE working group and includes elements of
GRADE, this article does not yet provide official GRADE
guidance. Further work includes research about how to pre-
sent NMA findings for continuous outcomes and the devel-
opment of interactive SoF tables for inclusion in evidence-
to-decision frameworks.
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