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Abstract
This article describes conceptual advances of the Grading of Recommendations Assessment, Development, and Evaluation (GRADE)
working group guidance to evaluate the certainty of evidence (confidence in evidence, quality of evidence) from network meta-analysis
(NMA). Application of the original GRADE guidance, published in 2014, in a number of NMAs has resulted in advances that strengthen
its conceptual basis and make the process more efficient. This guidance will be useful for systematic review authors who aim to assess the
certainty of all pairwise comparisons from an NMA and who are familiar with the basic concepts of NMA and the traditional GRADE
approach for pairwise meta-analysis. Two principles of the original GRADE NMA guidance are that we need to rate the certainty of
the evidence for each pairwise comparison within a network separately and that in doing so we need to consider both the direct and indirect
evidence. We present, discuss, and illustrate four conceptual advances: (1) consideration of imprecision is not necessary when rating the
direct and indirect estimates to inform the rating of NMA estimates, (2) there is no need to rate the indirect evidence when the certainty of
the direct evidence is high and the contribution of the direct evidence to the network estimate is at least as great as that of the indirect
evidence, (3) we should not trust a statistical test of global incoherence of the network to assess incoherence at the pairwise comparison
level, and (4) in the presence of incoherence between direct and indirect evidence, the certainty of the evidence of each estimate can help
decide which estimate to believe. � 2017 Elsevier Inc. All rights reserved.
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1. Introduction

In 2014, the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) working group
presented guidance to evaluate the certainty of the evidence
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(confidence in evidence, quality of evidence) from network
meta-analysis (NMA). [1] This guidance represented a
response to the need for establishing the certainty of the ev-
idence for each paired comparison within an NMA and the
desirability of implementing widely used GRADE criteria
[2] to inform those judgments [3].

The application of GRADE’s approach to rate the certainty
of the evidence in an NMA may appear onerous in networks
with many interventions. While in the simplest network with
only three treatments (e.g., treatments A, B, and C), re-
searchers must undertake the certainty assessment three times
(i.e., they must address the direct, indirect, and network
estimates for A vs. B, A vs. C, and B vs. C), the requirement
in a network with 6 treatments is 15 assessments and in a
network with 12 treatments 66 assessments. Moreover, the
assessment requires repetition for each outcome of interest.

The application of the GRADE approach to a number of
NMAs [4e8] in the 3 years since the original guidance pub-
lication has led to advances that have strengthened the con-
ceptual basis, dealt with challenges that have arisen in
applying the approach, anddmost relevant to the volume of
work required in applying the GRADE approachdmay make
the process of assessing the certainty of the evidence more
efficient. In this article, we describe these advances and their
rationale and provide illustrative examples. We focus on guid-
ance for systematic reviewers who aim to rate the certainty of
the evidence of all the pairwise comparisons from an NMA,
regardless of whether there is high certainty from traditional
direct comparisons to inform clinical decision-making. The
discussion assumes a familiarity with the basic concepts of in-
direct evidence and NMA and with the GRADE approach to
rating certainty of evidence for bodies of evidence in conven-
tional paired comparison meta-analysis and is restricted to
NMAs of randomized trials. This article describes official
guidance from the GRADE working group.

2. Assessing the certainty of the evidence from
NMAdthe GRADE approach

To assess the certainty associated with evidence from
NMA,wemust consider all the contributing evidence. This in-
cludes evidence from trials directly comparing any two inter-
ventions of interestddirect evidencedand the evidence from
trials that inform an indirect comparison of the two interven-
tions through one ormore commoncomparatorsdindirect ev-
idence. According to the GRADE approach, the certainty of
Table 1. Advances of the GRADE approach for rating the certainty of estima

Strategies to achieve efficiency
Consideration of imprecision is not necessary when rating the direct and
There is no need to rate the indirect evidence when the certainty of the dire

network estimate) of the direct evidence to the network estimate is at
Other relevant considerations
We should not trust a statistical test of global incoherence of the networ
In presence of incoherence between direct and indirect evidence, the ce

estimate to believe.

Abbreviations: GRADE, Grading of Recommendations Assessment, Deve
the evidence from a conventional meta-analysis of random-
ized trials comparing two alternatives for a specific outcome
is based on considerations of risk of bias (limitations in the
study design and execution), inconsistency, imprecision, indi-
rectness, and publication bias. [2] Limitations in any of these
domains result in rating down the certainty of the evidence
from high to moderate, low, or very low certainty.

Within an NMA, the certainty of evidence will almost
invariably differ across the paired comparisons being consid-
ered. For this reason, the assessment of the certainty of the
evidence must be done at the paired comparison level.

In brief, the previously published GRADE approach for as-
sessing the evidence for a specific outcome and comparison in
an NMA requires following four steps: [1] (1) presenting the
direct and indirect estimates of effect for the pairwise compar-
ison, (2) rating the certainty of both of these estimates, (3)
presenting the network estimate for the pairwise comparison,
and (4) rating the certainty of the network estimate, based on
the ratings of the direct and indirect estimates and the assess-
ment of coherence (i.e., extent of similarity of direct and in-
direct estimates). For rating the certainty of the indirect
estimates, reviewers should focus their assessment on the
most-dominant first-order loop. The original GRADE guid-
ance to assess the certainty in estimates from NMA presents
details and rationale for each of the steps. [1].

Reviewers and clinicians may wonder why one should
bother with rating a network estimate when the certainty
of the direct evidence is high. When we undertake an
NMA, we proceed under the assumption that it is desirable
to use the NMA estimate unless there are compelling
reasons to not do so. Further, even if high certainty direct
evidence is available, indirect evidence may nevertheless
enhance the certainty of the network estimate, if it is
coherent with the direct evidence, by further narrowing
the confidence interval or by enhancing the applicability
(i.e., directness) of the body of evidence. This is because
the certainty of evidence is a continuum, and dividing it
into four categories of high, moderate, low, and very low
is simply a matter of convenience. Further, if direct and in-
direct estimates are coherent, one can combine lower cer-
tainty indirect evidence with higher certainty direct
evidence without compromising overall certainty.

Think, for instance, of a visual analogue scale from 0 to
100, in which higher numbers represent higher certainty.
Reviewers can find themselves rating estimates as having
high certainty when, were they to use the continuous scale,
tes of effect from NMA

indirect estimates to inform the rating of NMA estimates.
ct evidence is high and the contribution (i.e., the relative weight in the
least as great as that of the indirect evidence.

k to assess incoherence at the pairwise comparison level.
rtainty of the evidence of each the estimates can help decide which

lopment, and Evaluation; NMA, network meta-analysis.



38 R. Brignardello-Petersen et al. / Journal of Clinical Epidemiology 93 (2018) 36e44
their visual analogue scale rating would be 80. Although
this is high certainty, it would still be desirable to achieve
even greater certainty. If adding the indirect evidence in
the NMA narrows the confidence interval and thus moves
to even higher certainty (for instance, a VAS rating of cer-
tainty of 90), it is desirable to do so.
3. Conceptual advances in the assessment of the
certainty of the evidence from NMA

Herein, we describe two modifications of GRADE
guidance that may enhance efficiency of the GRADE pro-
cess. One relates to assessment of imprecision and the other
to the possibility of omitting rating of the certainty of the
indirect evidence (Table 1).

3.1. Consideration of imprecision is not necessary when
rating the direct and indirect estimates to inform the
rating of the network estimates

In the GRADE approach, imprecision is one of five do-
mains considered in rating the certainty of the evidence [2].
In the context of clinical practice guidelines, assessing impre-
cision requires making a judgment of whether the upper and
lower boundaries of the confidence interval (we will use this
term throughout the article to refer to the confidence intervals
obtained using frequentist approaches and credible intervals
obtained using Bayesian approaches to NMA) of an estimate
of effect would lead to the same clinical action [9]. If the clin-
ical action would not differ, one need not rate down for impre-
cision; if it would, rating down for imprecision is required.

Consider an NMA in which, for a particular paired
comparison, direct and indirect estimates contribute equally
to the NMA estimate, and the certainty rating from both
estimates is moderate. Following GRADE guidance, the
rating of the network estimate should also be moderate
certainty. Indeed, if one is rating down both the direct
and indirect estimates for any of risk of bias, inconsistency,
indirectness, or publication bias, this will be the case.

Consider, however, that the rating down of either direct or
indirect estimates has been because of imprecision (i.e., there
are no serious problems with any of the other GRADE do-
mains). Because both direct and indirect evidence contribute
substantially to the network estimate, the confidence interval
of the network estimate may be appreciably narrower than
that of either the direct or indirect estimate. If this is the case,
the rating of the network estimate may not be moderate, but
rather, high (no problems in other domains and no problems
in imprecision).

Invoking this logicneednot require that precisionbe theonly
problematic domain. Consider a situation in which the higher
certainty of the direct or indirect evidence is rated down for both
imprecision and one of the other four domains. The reviewer
would then rate the certainty of the network estimate as low.
But if combining the direct and indirect narrows the confidence
interval sufficiently that there is no longer any need to rate down
for imprecision, then the certainty in the network estimate
would move from low to moderate.

This implies that for every network, after rating the
direct and indirect certainty and choosing the higher of
the two for the rating of network certainty, the reviewer
must evaluate the precision of the network estimate. If
the network estimate is sufficiently precise (i.e., one would
not rate down for imprecision on the basis of the network
estimate), the reviewer must go back and check if impreci-
sion is one of the issues responsible for the rating down of
the higher certainty of the direct and indirect evidence.
If the answer is yes, the reviewer must now rate up one
from the higher of the direct and indirect evidence.

There is a way around this somewhat circuitous logic.
Even if they are informing the rating of the network estimate,
the other four GRADE domains cannot be assessed directly
from review of the network estimate. Thus, assessment of
risk of bias, inconsistency, indirectness, and publication bias
requires separate consideration of the direct and indirect ev-
idence. For the indirect evidence, these four domains are
evaluated separately in each of the direct comparisons that
contribute to the indirect estimate. In contrast, one can obtain
the precision of the network estimate directly, simply by
considering the confidence interval around the network esti-
mate. The solution to this issue is therefore to not bother with
the rating of the precision of the direct and indirect evidence.
The reviewer can rate the direct and indirect evidence on the
basis of the other four domains, while reserving the rating of
precision to the certainty of the network estimate.

To illustrate, we will use as an example the NMA that
compared agents for preventing stress ulcers in mechanically
ventilated critically ill patients (Manuscript submitted for pub-
lication). The authors considered four treatments: histamine-2
receptors antagonists (H2RAs), proton pump inhibitors, sucral-
fate, and placebo. In the H2RA vs. sucralfate comparison, for
the outcome of pneumonia, the direct evidence showed an odds
ratio (OR) of 1.32, with a 95% confidence interval (CI): 0.98,
1.77, mandating rating down for imprecision (if the OR of
1.77was true, onewould hesitate to prescribe H2RA on the ba-
sis of pneumonia risk; if the ORwas 0.98, this would not be the
case) (Fig. 1). The reviewers rated down this direct evidence for
risk of bias, but not for inconsistency, indirectness, or publica-
tion bias; therefore, they rated the direct evidence as low cer-
tainty due to risk of bias and imprecision. The OR for the
network estimate showed a relative effect of OR5 1.30, with
a 95% CI: 1.08, 1.58. With this narrower confidence interval,
considering only the issue of imprecision, one would now
confidently infer that H2RAs increase the incidence of pneu-
monia.Thus, the reviewermight reasonably conclude that there
is no need to rate down the network estimate for imprecision,
resulting in an overall rating of moderate certainty evidence.

We conclude, therefore, that the assessment of impreci-
sion of the direct and indirect estimates is typically not
necessary to inform the network estimate certainty. Rather,
reviewers can base the imprecision rating on the confidence



Fig. 1. Direct, indirect, and network estimates of H2RA vs. sucralfate.
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interval around the network estimate itself. Systematic re-
view authors who want to gain a better understanding of
the relationship between direct and indirect estimates can
still assess imprecision when making the separate certainty
ratings. Those who are keen on maximum efficiency can,
however, refrain from so doing.

3.2. There is no need to rate the indirect evidence when
the certainty of the direct evidence is high, and the
contribution of the direct evidence to the network estimate
is at least as great as that of the indirect evidence

It was implicit in the original GRADE guidance for NMA
that investigators undertake the assessment of the certainty
of the direct and indirect estimates to inform the certainty
of the network estimate. The final guidance did not, howev-
er, consider the possibility that, to achieve optimal efficiency
of the GRADE rating process, one might sometimes be able
to forego rating the indirect evidence. Acknowledging that,
in the context of NMA, the direct and indirect evidence
ratings are not important in themselves, but only to support
the rating of the network estimate, allows the possibility of
omitting rating the indirect evidence. When possible, this
makes the process more efficient.

GRADE guidance specifies that the rating of the network
estimate is based on the higher of the direct and indirect
evidence ratings. For example, if the direct estimate has high
certainty and the indirect estimate has moderate certainty,
the network estimate rating will be high certainty. The
reason is that, if the direct and indirect estimates are
coherent (i.e., they do not substantially differ), the estimate
with the lower certainty would not, relative to the estimate
with the higher certainty, introduce bias.

Another way of expressing this concept is that it would
make no sense to add evidence that would lower the
certainty of estimatesdthus, our pooling estimates of high-
er and lower certainty are based on a belief that the lower
certainty estimate is complementing, rather than undermin-
ing, the higher certainty estimate. In consequence, since a
rating of high certainty is the best one can get, when the
direct evidence has high certainty, we can take a shortcut
and omit the rating of certainty of the indirect estimate,
moving straight to the rating of the network estimate.
Fig. 2. Direct, indirect, and network estimates for the alendronate vs.
raloxifene comparison.
The logic of not rating the certainty of the indirect evi-
dence if the direct evidence is highdwithout, bear in mind,
considering precisiondimplies, therefore, that reviewers
need to ensure that the direct evidence is contributing to the
network estimate at least as much as the indirect evidence.
This can be done, for instance, by comparing the widths of
the confidence intervals of the direct and indirect estimates:
the estimate that has the narrower confidence interval is the
one contributing to the network estimate the most. We
describe this with more details in Appendix 1 at www.
jclinepi.com. It is important to note, however, that assessing
whether the direct evidence contributes to the network esti-
mate at least as much as the indirect evidence is not the same
as examining for imprecision: depending on the precision of
the indirect estimate, both a precise and imprecise direct es-
timates can contribute importantly to a network estimate.

The reason for making sure that the direct evidence
contributes to the network estimate at least as much as the in-
direct evidence is that the certainty rating of the network es-
timate should be based primarily on the evidence that most
contributes to that estimate. It would not, therefore, be appro-
priate to neglect the certainty of the indirect evidence if the
direct evidence is contributing little to the network estimate.

For instance, in a published systematic review, authors as-
sessed the impact of resuscitative fluids onmortality [4].When
rating the certainty of the direct evidence for the comparison of
high-molecular-weight hydroxyethyl starch vs. balanced crys-
talloid, the authors judged that the direct estimate had no lim-
itations in risk of bias, inconsistency, indirectness, or
publication bias. Therefore, the certainty of this direct estimate
was high. In addition, based on an assessment of the width of
the confidence intervals, the direct evidence made a larger
contribution to the network estimate more than did the indirect
evidence: the direct estimate had a confidence interval from
0.99 to 1.30 and the indirect estimate confidence interval from
0.13 to 5.14. Since the direct estimate had high certainty and
was clearly contributing to the network estimate more than
the indirect estimate (its confidence interval is far narrower),
authors did not need to go to the trouble of rating the indirect
estimate to inform the rating of the network estimate.

Note that, although we are suggesting to, in some cases,
not rate the indirect evidence, this does not mean that we
are ignoring the indirect evidence. We have assessed the
coherence between the direct and indirect evidence, their rela-
tive contribution to the network estimate, and have pooled the
direct and indirect evidence to generate the network estimate.

Another example illustrates that high certainty direct ev-
idence will not always dominate the network estimate and,
when it does not, rating the indirect estimate is required.
The authors of a systematic review compared the impact
of 11 pharmacological agents on the risk of fragility frac-
tures [10]. For the direct comparison between alendronate
and raloxifene, there were no concerns of risk of bias,
inconsistency, indirectness, or publication bias. Therefore,
following the first principle presented in this articleethat
is, skipping the assessment of imprecision when we are

http://www.jclinepi.com
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rating the direct estimate to inform the assessment of the
network estimatedthe direct evidence had high certainty.

When looking at the direct and indirect estimates of
effect, however, it becomes clear that one cannot skip the
rating of the indirect evidence. A comparison of the width
of these confidence intervals shows that, because it has a far
narrower confidence interval, the indirect evidence is domi-
nating the network estimate (Fig. 2), and thus, it would not
be appropriate to disregard the certainty of the evidence
associated with the indirect estimate.

Considering the relative weight of the direct and indirect
estimates is equally important when the direct and indirect
estimates are incoherent. In other words, when the direct
estimate and the indirect estimate show estimates of effect
that are incoherent with one another (which in NMA
terminology is also known as local inconsistency), their
relative contribution to the network estimate is even more
relevant: in the face of incoherence, one needs to base the
certainty rating on the evidence that most contributes to
the network estimate. When incoherence is present, howev-
er, one needs to rate down the network evidence further.

For instance, consider a direct estimate with no serious
concerns in any domain except for imprecision because it
has a very wide confidence interval. Consider in the same
situation that the indirect estimate with much narrower
confidence interval is making the dominant contribution
to the network estimate. The indirect estimate, however,
is rated down for risk of bias and indirectness in one or both
of the direct comparisons that contribute to this indirect es-
timate. In such a situation, one should begin the rating of
the network estimate as low and end up as very low because
of incoherence.

We have suggested using the width of the confidence in-
tervals to assess which evidence contributes to the network
estimate the most. One could use, as an alternative, the
contribution matrix. This matrix provides, as a percentage,
the extent to which each of the direct comparisons included
in the network contribute to the network estimates. There-
fore, reviewers can use the matrix to derive the proportion
of the information contributing to each network estimate
that comes from direct and indirect evidence [11]. Unfortu-
nately, the contribution matrix can only be obtained when
using a frequentist framework to conduct an NMA.
Fig. 3. Qualitative comparison of the dire
Whatever the chosen approach, deciding whether the
direct evidence contributes to the network estimate as much
as the indirect evidence is a matter of judgment. Reviewers
must consider whether 50% is enough or if for some cases,
slightly more or slightly less is needed to ensure that the
network estimate rating is based on the appropriate evi-
dence. As with every judgment, transparency about the pro-
cess is fundamental.

The previous two issues in the evolution of GRADE
guidance for NMAs help achieve efficiency. The subse-
quent issues are important but provide little help in
enhancing efficiency.
3.3. We should not trust a statistical test of global
incoherence of the network to assess incoherence at the
pairwise comparison level

The following discussion assumes that NMA authors
have considered conduct of a meta-regression to explain
heterogeneity and incoherence and that residual incoher-
ence exists following any such analyses.

NMA review authors can assess statistical incoherence
between direct and indirect evidence at the paired compari-
son level (using local tests such as a loop-specific compari-
son, composite tests, node-splitting, and back calculation) or
at the network level (using global tests such as the Lu and
Ades model, the design by treatment interaction model,
and the Q statistic for inconsistency) [12]. Tests for global
incoherence address whether there is sufficient incoherence
between the direct and indirect evidence to conclude that
incoherence exists in at least one of the loops of the network.

Systematic review authors may, facing nonsignificant
tests for global incoherence, infer that there is no incoher-
ence in any of the pairwise comparisons. This represents a
tempting short cutdno need to assess incoherence for any
pairwise comparison.

Although a potentially timesaving strategy, there are dan-
gers associatedwith this interpretation. It is possible that, as a
nonsignificant test of global incoherence suggests, chance
alone explains incoherence looking across an entire network.
It is also possible, however, that despite that nonsignificant
global test, there is true incoherence for one or more of the
key comparisons within the network. Such incoherence, if
ct and indirect estimates of effect.



Table 2. Examples and rational of the conceptual advances to rate the certainty from NMA estimates

Conceptual

advance Example

Direct

estimate

Certainty

direct

estimate Indirect estimate

Certainty

indirect

estimate Network estimate

Certainty

network

estimate Guidance Explanation

Consideration

of imprecision

is not necessary

when rating the

direct and indirect

estimates to inform

the rating of NMA

estimates

H2RA vs.

sucralfate

to prevent

stress ulcers in

mechanically

ventilated

critically

ill patients.

Outcome:

pneumonia

1.32 (0.98 to 1.77) Low (due to

risk of

bias and

imprecision)

1.35 (0.64 to 2.86) Low (due to

risk of

bias and

imprecision)

1.30 (1.08 to 1.58) Moderate

(due to

risk of bias)

Do not consider

imprecision of

direct and

indirect

estimates

Network estimate

starts as moderate

(both direct and

indirect estimates are

moderate due to

risk of bias), and

there is no serious

concerns of

incoherence

or imprecision

There is no need to

rate the indirect

evidence when the

certainty of the

direct evidence

is high and the

contribution of

the direct evidence

to the network

estimate is at

least as great

as that

of the indirect

evidence

Starch vs.

balanced

crystalloid

(impact of

resuscitative

fluids on

mortality)

1.14 (0.99 to 1.30) High 0.81 (0.13 to 5.14) Not

needed

1.13 (0.99 to 1.30) High Do not consider

the certainty

of the indirect

evidence to rate

the network

estimate

There is no serious

concerns

about the direct

evidence, and thus,

its certainty is high.

In addition, the

direct evidence

contributes much

more to the network

estimate than the

indirect evidence

There is no need

to rate the

indirect evidence

when the certainty

of the direct

evidence

is high and the

contribution of

the direct evidence

to the network

estimate is

at least as great

as that of the

indirect evidence

Alendronate vs.

raloxifene for

preventing

fragility

fractures

0.49 (0.04 to 5.45) High (not

considering

imprecision)

0.53 (0.30 to 0.90) Moderate

(due to

risk of bias)

0.51 (0.29 to 0.87) Moderate

(due to

risk of bias)

Consider the

certainty

of the indirect

evidence to rate

the network

estimatedbase

the network

estimate rating

in the evidence

that contributes

the most to it

Although the direct

evidence has high

certainty, the indirect

evidence is

contributing

much more to

the network

estimate. Therefore,

the rating of the

network estimate

should be based

on the indirect

evidence

We should not trust a

statistical test of

global incoherence

of the network

to assess

incoherence at

the pairwise

comparison level

Citalopram vs.

escitalopram

to treat

depression

1.48 (1.16 to 1.89) High 0.96 (0.75 to 1.23) Very low

(due to

risk of bias,

indirectness,

and

intransitivity)

1.20 (1.00 to 1.43) Low

(due to

incoherence

and

imprecision)

Do not use

a nonstatistically

significant test

of global

incoherence

Although the test for

global incoherence

suggested that there

was no incoherence

beyond chance in

the network, a

comparison of the

direct and indirect

estimates suggests

that there is

concerns about

incoherence

In presence of

incoherence

between direct and

indirect evidence,

the certainty of the

evidence of each

the estimates

can help users

decide which

estimate to believe.

Citalopram vs.

escitalopram

to treat

depression

1.48 (1.16 to 1.89) High 0.96 (0.75 to 1.23) Very low (due to

risk of bias,

indirectness,

and

intransitivity)

1.20 (1.00 to 1.43) Low

(due to

incoherence

and

imprecision)

Believe the higher

certainty

evidencedin

other words, use

the direct

evidence

to inform clinical

practice

Limitations of the

network evidence

have to be

acknowledged. Using

a higher certainty

estimate, even if

it is not the network

estimate, is more

appropriate

Abbreviations: NMA, network meta-analysis; H2RA, histamine-2 receptors antagonist.
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it exists, raises the issue of whether one should place one’s
trust in the higher certainty of the direct or indirect estimates
or, alternatively, on the network estimate.

However, failure of the global test to detect statistical inco-
herence when, for one or more of the paired comparisons, sta-
tistical incoherence exists may be a consequence of limited
power of the global test [13,14]. A recent study reported that
the global test failed to detect local level incoherence in 3 out
of 40 NMAs that were assessed using both the global test and
local level tests [15]. The power of the global test depends on
characteristics of the network such as the sample size and num-
ber of events, heterogeneity, and the precision of the estimates
[14]. Thus, a reviewer who is reassured by a nonsignificant
global test of incoherencemay riskmakingmisleading high rat-
ings of certainty in network estimates [1].

For example, in an NMA assessing the efficacy of
antidepressants [16], the P value of the global test for inco-
herence was 0.30. The authors declared that although there
was statistical incoherence detected in 3 out of 70 compar-
isons, this was compatible with chance, suggesting that
users should not be concerned about incoherence in these
comparisons. On a closer look, however, there appears to
be compelling evidence of incoherence in at least one pair-
wise comparison, citalopram vs. escitalopram (Fig. 3).



Fig. 4. Process for rating the certainty of the network estimate for each pairwise comparison in an NMA. The figure shows the process to obtain a
network estimate rating. Thus, ratings of direct and indirect evidence are illustrated in the context of informing the rating of the network estimate.
To obtain a final rating of the certainty of the direct and indirect evidence, imprecision of each of those estimates must be considered.
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In assessing incoherence, review authors should consider
not only P-values, but also the differences in point estimates
and the overlap in the confidence intervals. Issues of the
network geometry (e.g., presence of multiarm trials) and
clinical context may also influence the judgment. In this
comparison, the point estimates of the direct and indirect es-
timates are very different: while the direct estimate suggests
a 48% increase in the odds of responding to treatment when
patients receive citalopram, the indirect estimate shows a 4%
reduction in the odds. In addition, the confidence intervals
overlap only minimally, and the Z test comparing these
two estimates results in a P value of 0.02.

There are further reasons, beyond the statistical tests, to
dismiss chance as an explanation for the incoherence. There
were serious concerns regarding risk of bias of the direct
evidence, and therefore, this was rated as having moderate
certainty. The indirect evidence had very low certainty due
Fig. 5. Network plot of fluid resuscitation in sepsis.
to risk of bias and indirectness in one of the comparisons
forming the loop contributing the most to the indirect
estimate and intransitivity between the two comparisons
forming this loop. In this instance, we thus have not only
statistical evidence of incoherence, but compelling reasons
why the indirect estimate is likely to be biased. Systematic
reviewers relying on a nonstatistically significant global test
for incoherence may miss this incoherence and rate the
network estimate higher than is appropriate.

In conclusion, systematic reviewers should ideally assess
incoherence in each pairwise comparison. There may be,
however, rare situations when review authors reasonably
forego the local assessment of incoherence. When dealing
with particular networks in which the assessments are very
burdensome (well-connected networks with a large number
of treatments), reviewers could choose to consider the global
test for incoherence and, if it yields a high P-value, refrain
from considering incoherence at the local level. This would,
however, represent a limitationereviewers may be missing
important incoherence at the local level and should acknowl-
edge this limitation in the discussion of their manuscript.
When looking at the results of the global test, the lower
the P-valuedeven if not meeting usual criteria for statistical
significancedthe more inclined systematic reviewers should
be to refrain from using the shortcut and to assess incoher-
ence for each pairwise comparison.
3.4. In presence of incoherence between direct and
indirect evidence, the certainty of the evidence of each
estimate can help decide which estimate to believe

Reviewers performing NMA who encounter incoherence
in a specific pairwise comparison have two options: (1) rate
down the network estimate due to incoherence and use this
network estimate acknowledging its limitations or (2) focus
on whichever of the direct or the indirect estimates has high-
er certainty. In the citalopram vs. escitalopram example
(Fig. 3), the network estimate would start its rating as mod-
erate (the highest between the direct and indirect rating), but
the incoherence would require rating down to low. Moreover,
because the confidence interval around the network estimate



Table 3. Results and certainty assessments for the outcome of mortality

Comparison Direct estimate Rating Indirect estimate Rating Network estimate Rating

Starch vs. crystalloid 1.14 (0.99; 1.30) High 0.81 (0.13; 5.14) Lowa 1.13 (0.99; 1.30) High
Albumin vs. crystalloid 0.81 (0.64; 1.03) Moderateb 1.13 (0.18; 7.32) Lowa 0.83 (0.65; 1.04) Moderateb

Gelatin vs. crystalloid NA d 1.24 (0.61; 2.55) Lowa 1.24 (0.61; 2.55) Lowa

Albumin vs. starch 1.40 (0.35; 5.56) Lowa 0.71 (0.54; 0.94) High 0.73 (0.56; 0.95) High
Gelatin vs. starch 1.09 (0.55; 2.19) Lowa NA d 1.10 (0.54; 2.22) Lowa

Gelatin vs. albumin NA d 1.51 (0.71; 3.20) Lowa 1.51 (0.71; 3.20) Lowa

a Very serious imprecision.
b Serious imprecision.
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includes no effect, rating down for imprecision may also be
appropriate. Reviewers and users could focus their attention
on a low or very low certainty network estimate or a moder-
ate certainty direct estimate. We would be inclined to believe
the moderate certainty direct estimate.

Table 2 summarizes the examples and rationale for each
of the conceptual advances we have presented. Based on
these advances, we can now think of the GRADE approach
for rating the certainty of the evidence from NMA as a
three-step process (Fig. 4).

4. Application of these advances to another example

We applied the principles described herein to the NMA
assessing the effects of resuscitative fluids on mortality in
patients with sepsis [4]. Authors included 14 randomized
trials that compared albumin, crystalloid, hydroxyl-ethyl
starch, and gelatin to one another (Fig. 5). We used the
judgments made by the authors in the original evaluation
Table 4. Details of assessments of certainty of estimates from NMA of resu

Comparison
Starch vs.
crystalloid

Albumin vs.
crystalloid

Direct evidence
Risk of bias Not serious Not serious
Inconsistency Not serious Not serious
Indirectness Not serious Not serious
Publication bias Undetected Undetected
Preliminary rating direct High High
Contributes as much as indirect Yes Yes
Need to assess indirect No No
Imprecision Not serious Serious
Final direct rating High Moderate

Indirect evidence
Common comparator Albumin Starch
Tmt1 vs. common comparator rating High High
Tmt2 vs. common comparator rating High High
Lowest of the two High High
Intransitivity Not serious Not serious
Preliminary rating indirect High High
Imprecision Very serious Very serious
Final indirect rating Low Low

Network evidence
Highest between direct and indirect High High
Incoherence Not serious Not serious
Imprecision Not serious Serious
Final network rating High Moderate
Most credible estimate Network Network

Bold cells represent rating of certainty of direct and indirect estimates, eith
Empty cells indicate that there was no such type of evidence contributing
of the certainty of the evidence for all the GRADE
domains. Table 3 presents the results.

Table 4 shows details of the assessments. The only
domain for which authors rated down certainty was
precisiondsometimes rating down one level (serious
concern) and sometimes two levels (very serious concern).
In terms of efficiency, in every pairwise comparison in
which both direct and indirect evidence existed, putting
aside concerns of precision, the direct evidence was high
quality and contributed to the network estimate as much
as the indirect evidence. In consequence, the network
estimate was informed only by the direct estimate rating
in 3/6 comparisons in this network, and rating of the indi-
rect estimate proved unnecessary. Rating the indirect
estimate was necessary only for the comparisons for which
there was no direct evidence (gelatin vs. crystalloid and
gelatin vs. albumin) and for only one of the comparisons
for which there was direct evidence.
scitative fluids on mortality in patients with sepsis

Gelatin vs.
crystalloid

Albumin
vs. starch

Gelatin
vs. starch

Gelatin
vs. albumin

Not serious Not serious
Not serious Not serious
Not serious Not serious
Undetected Undetected
High High
No Yes
Yes No
Very serious Very serious
Low Low

Starch Crystalloid Starch
High High High
High High High
High High High
Not serious Not serious Not serious
High High High
Very serious Not serious Very serious
Low High Low

High High High High
NA Not serious NA NA
Very serious Not serious Very serious Very serious
Low High Low Low
Network Network Network Network

er to inform the network estimate (preliminary ratings) or final ratings.
to the network estimate.
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The comparison albumin vs. starch provides on illustration
from this network showing that addressing imprecision
provednecessary only for the network estimate. The 95%con-
fidence interval associated with the direct comparison, 0.35 to
5.56, would require rating down two levels for imprecision.
Because the network estimate is dominated by the indirect es-
timate, it is precise (95%CI: 0.56, 0.95) andmandates a rating
of high certainty. Thus, consideration of the precision associ-
ated with the direct comparison proved unnecessary.

The incoherence assessment concluded that results were
sufficiently similar between direct and indirect comparisonsd
no serious incoherence existed. Therefore, users can focus on
the network estimates to inform clinical practice.
5. Discussion

In this article, we have described and illustrated recent
conceptual advances in the GRADE approach for assessing
the certainty of the estimates from NMA. The main chal-
lenge that reviewers face when rating the certainty of the
estimates of effect from NMA is the burden associated with
the task. In the original GRADE guidance, for each pair-
wise comparison, rating a network estimate required an
assessment of all five GRADE domains associated with rat-
ing down, and for all direct and indirect estimates, some-
times a formidable task. Focusing on the purpose of
rating the direct and indirect estimates implicit in the previ-
ous guidancedthat is, informing the rating of the network
estimatedsuggested ways to make the process more effi-
cient by foregoing ratings of precision from the direct
and indirect estimates and potentially restricting assessment
of certainty to the direct estimate when it is high certainty
(Table 1). This streamlining of the process results in a rec-
onceptualization of the GRADE approach to certainty of
evidence in NMAs as a three-step approach (Fig. 2).

When applying these new concepts, reviewers should bear
in mind that although maximizing efficiency is desirable, use
of these strategies requires careful judgment. Reviewers
should, for instance, even if the direct evidence is high cer-
tainty, not skip the assessment of the indirect evidence when
the indirect evidence dominates the network estimate. Simi-
larly, inferring from a global test of incoherence that is not
statistically significant that there is no incoherence between
the direct and indirect estimates of any of the pairwise com-
parisons is inadvisable: reviewers taking this approach may
neglect important incoherence in one or more paired compar-
isons. Thus, although we are enthusiastic about optimizing
the efficiency of the application of the GRADE process for
rating quality of evidence in NMAs, we encourage reviewers
to complete and report full assessments in their articles.
Constructing a table that presents point estimates, confidence
or credible intervals, and ratings for all of the direct and
network estimates and most of the indirect estimates greatly
enhances transparency and usefulness of NMA results.

As we continue using the GRADE approach to rate the
certainty of estimates from NMA, we anticipate further
developments will arise from the challenges we will
encounter. All conceptual advances have been and will be
discussed in GRADE working group meetings, and only af-
ter full discussion will represent GRADE guidance.

Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.jclinepi.2017.10.005.
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