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Abstract
Objective: To explore the impact of applying the Grading of Recommendations and Assessment, Development, and Evaluation
(GRADE) approach to assess the certainty of the evidence in a published network meta-analysis (NMA) of antidepressant therapies.

Study design and settings: We applied the GRADE approach to rate the certainty of the evidence for two outcomes, efficacy and
acceptability, in each of the 66 paired comparisons within a previously published NMA assessing the relative efficacy and acceptability
of 12 new-generation antidepressants.

Results: For the outcome of efficacy, of the 25 comparisons in which the 95% CrI of OR excluded 1, 18 had certainty of evidence rated
high or moderate. For the outcome of acceptability, of the 13 comparisons whose 95% CrI excluded 1, 10 had certainty of evidence rated high
or moderate. Of the 11 comparisons involving sertraline, the antidepressants that the authors of the NMA suggested to be best, only 3 demon-
strated it to be more effective and only 3 showed better tolerance, based on a 95% CrI excluding 1 and a high or moderate rating of certainty.

Conclusions: In this example, application of GRADE highlighted varying evidence certainty, led to more conservative conclusions, and
potentially avoided unwarranted strong inferences based on low certainty evidence. � 2018 Elsevier Inc. All rights reserved.
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1. Introduction

Optimal clinical decision-making requires systematic
summaries of the best available evidence [1]. Systematic
reviews with meta-analysis of randomized clinical trials
(RCTs) represent the most compelling and trustworthy of
such summaries. Traditional pairwise meta-analysis pro-
vides an estimate of relative effect of two interventions
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by pooling the results from multiple RCTs that have
compared those interventions [2e4]. When clinicians must
choose between multiple treatment options for the same
patientdas it is often the casedtraditional pairwise
meta-analysis provides limited guidance.

Network meta-analysis (NMA), an extension of the tradi-
tional pairwise meta-analysis, provides simultaneous com-
parisons of 3 or more interventions. NMA combines direct
and indirect evidence across multiple trials that compare
any of the interventions included in the network. NMA pro-
vides relative estimates of effect for interventions that have
never been directly compared and may result in improved
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What is New?

Key findings
� In this example, using the Grading of Recommen-

dations and Assessment, Development, and Evalu-
ation (GRADE) approach to assess the certainty of
the evidence from a network meta-analysis (NMA)
led to more conservative inferences regarding the
relative merits of the interventions under
consideration.

What this adds to what was known?
� To date, most authors of NMAs have considered

only the relative estimates of effect and rankings
to make conclusions about which treatments are
more effective than others, and have failed to
address the certainty in the evidence when drawing
their conclusions.

� This example illuminates the importance of assess-
ing the certainty of evidence from a NMA.

What is the implication and what should change
now?
� Using the GRADE approach to assess the certainty

of the evidence from NMA may result in important
differences in the conclusions from an NMA; using
GRADE is likely to avoid misleadingly strong in-
ferences regarding interventions’ relative benefit
and harm.

� NMA users are likely to be better informed when
authors use GRADE principles to rate and report
certainty in the relative effects from their NMA.

precision through combining direct and indirect estimates.
A potential one-stop shop to inform decisions, some have
touted NMA as a revolutionary tool for health technology
assessments [5,6], and its use is rapidly increasing [7].

NMA remains a newmethodology, and practice continues
to evolve. To date, only a few NMAs have presented the cer-
tainty of evidence for each paired comparison [8e11]. This
limitation is important: some pairwise comparisons aremuch
more trustworthy than others, and the relative trustworthi-
ness should guide patient management decisions.

The Grading of Recommendations and Assessment,
Development, and Evaluation (GRADE) working group
has developed a widely used framework to address the cer-
tainty of evidence for patient important outcomes from sys-
tematic reviews and meta-analyses [12e14]. This
framework has been extended to NMAs [15], addressing
additional challenges including the particular vulnerabilities
of indirect comparison estimates (intransitivity) and incoher-
ence between direct and indirect evidence [16].
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In 2009, Cipriani et al. [17] published a systematic
review and NMA to evaluate the relative efficacy and
acceptability of 12 new-generation antidepressants in the
acute-phase (8 weeks) treatment of adults with unipolar
major depressive disorder. This systematic review was
rigorous in its application of standard systematic review
methodology and in dealing with the statistical challenges
of NMA. It generated considerable attention and some con-
troversy [18e23]. Published 2 years before the present
standard Cochrane risk of bias tool was officially
announced [24,25], and 5 years before any guideline for
the application of GRADE framework to NMA was avail-
able [15,26], it did not offer a rating of evidence certainty
for the paired comparisons that comprised the NMA. For
all these reasons, and because an author of the original
NMA (TAF) expressed enthusiasm for participating in a re-
assessment, we chose this NMA to explore the potential
impact of the GRADE approach to rate the certainty in ev-
idence on inferences arising from an NMA.

The sole purpose of this investigation is to explore the
impact of applying GRADE ratings of certainty to an exist-
ing NMA. There may be much new evidence available in
the 8 years since its publication. Readers should not, there-
fore, use the results to guide their practice with respect to
antidepressant use, but rather consider the implications of
our application of GRADE to this previous NMA.
2. Methods

2.1. NMA comparing 12 new-generation
antidepressants

Cipriani et al. [17] describe their methods in detail in
their publication; here, we summarize briefly. The authors
included RCTs comparing bupropion, citalopram, duloxe-
tine, escitalopram, fluoxetine, fluvoxamine, milnacipran,
mirtazapine, paroxetine, reboxetine, sertraline, and venla-
faxine against any of the others. RCTs deemed inadequate
with regard to random allocation concealment, and blinding
were excluded. The authors identified 117 eligible studies,
of which 111 contributed data for an analysis of efficacy
and 112 for an analysis of acceptability.

The authors defined efficacy as the proportion of patients
who achieved a reduction of at least 50% on the Hamilton
depression rating scale or, if unavailable, as the proportion
of patients who achieved the same reduction on the
Montgomery-Asberg Depression Rating Scale or who scored
‘much improved’ or ‘very much improved’ on the Clinical
Global Impression scale. The primary outcome of accept-
ability was defined as the proportion of patients who discon-
tinued their participation in the study for any reason. Of the
66 possible pairwise comparisons for each outcome, 42 had
direct evidence for efficacy, and 41 had direct evidence for
acceptability (Appendix Figures 1 and 2). The authors of
the systematic review looked at both outcomes around
8 weeks (range 6-12 weeks) after the start of the treatment.
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Cipriani et al. [17] concluded that mirtazapine, escitalo-
pram, venlafaxine, and sertraline were more efficacious than
duloxetine, fluoxetine, fluvoxamine, and paroxetine and that
reboxetine was less efficacious that all the other drugs. They
also concluded that escitalopram and sertraline were better in
terms of acceptability than duloxetine, fluvoxamine, paroxe-
tine, reboxetine, and venlafaxine and that, overall, escitalo-
pram and sertraline were the best treatments.

2.2. Study selection and data abstraction

Because our aim was to explore the possible impact of
applying the GRADE approach to rate the certainty of the ev-
idence from the NMA, we used the same studies, treatments,
and outcomes included in the original NMA [17]. In addition
to using the data published by the authors, we abstracted study
level data that were necessary to apply the GRADE certainty
ratings. For each trial, we captured information on publication
status and sponsorship, as well as possible effect modifiersd
dose, specific age restrictions, and whether or not enrollment
was restricted to patients with anxiety. To facilitate our
cross-treatment comparisons, the original NMA authors pro-
vided dose levels, both as ranges used and as classifications
[17,27e29] of ‘low,’ ‘medium,’ and ‘high’.

We developed a data abstraction form that included
explicit definitions of each trial characteristic. Two inde-
pendent reviewers abstracted data for the first 20 trials to
calibrate the process and ensure agreement. After indepen-
dent abstraction, discrepancies were discussed and resolved
(3rd party adjudication was available if necessary);
consensus was reached for 100% of the items. One reviewer
who had participated in calibration (AB) conducted the re-
maining data abstraction.

2.3. Data analysis

Weused the same trial-level data and the analytic approach
to NMA as the original authors [17]. We performed NMA us-
ing a Bayesian approach to calculate pairwise comparison es-
timates and their corresponding 95% credible intervals using a
random-effects model [30,31]. In addition, for each pairwise
comparison,weobtained direct and indirect estimates of effect
using a node-splitting approach [31,32]. We used the package
gemtc [33] in R for all analyses [34].

2.4. Application of the GRADE approach for network
meta-analysis

For each outcome and pairwise comparison, we used the
GRADE approach to rate the certainty of the evidence from
the NMA [15]. Appendix Figure 3 depicts the process we
used to rate certainty in the network estimates. The GRADE
process specific for this NMA (criteria, thresholds, and so
forth) was developed and recorded prior to execution. For
each stage of the process, five teams of two reviewers
(A.B. and A.A.; R.B. and W.W.; I.F. and J.Y.; R.S. and
Y.Z.; and P.A. and Y.F.) conducted the GRADE assessments.
After two instructional meetings involving all members,
each team of twowas assigned a set of pairwise comparisons
and carried out GRADE evaluations independently and in
duplicate, resolving discrepancies via discussion or third-
party assistance (A.B., R.B., and G.G.).

2.4.1. Rating the certainty of the direct evidence to
inform the network estimate rating

We used GRADE’s well-established approach to rating
certainty in RCTs from direct comparisons [12,35,36]. To
inform the network estimate rating, when rating the direct
evidence, we evaluated the risk of bias [37], inconsistency
[38], indirectness [39], and publication bias [40]. Because
the credible interval of the network estimate may differ
from that of the direct estimate, we did not judge impreci-
sion at this stage [16].

For each study, two reviewers independently evaluated
risk of bias using a modified version of the Cochrane risk
of bias instrument [41]. We considered the domains of
sequence generation, allocation concealment, blinding of
participants and personnel, and incomplete outcome data.
For the latter, we judged a study as high risk of bias for the
efficacy outcome due to incomplete outcome data if more
than 10% of enrolled participants were lost to follow-up.
However, we did not judge such studies as high risk of bias
due to incomplete data with regard to the acceptability
outcome because acceptability involved counting patients
who were lost to follow-up. We judged a study as high risk
of bias if any of the domains were judged as high risk of bias.

We rated down a direct estimate in the following cases: (1)
risk of bias: one or more studies were at high risk of bias and
(a) estimates from high and low risk of bias studies agree
(same conclusions regarding relative effectiveness of treat-
ments) but low risk of bias studies contribute less than 50%
of the weight to the pooled estimate (i.e., insufficient evi-
dence to render the low risk of bias studies sufficiently cred-
ible) or (b) estimates from high and low risk of bias studies
disagree (different conclusions regarding relative effective-
ness of treatments) and low risk of bias studies contribute less
than 75% of the weight to the pooled estimate, (2) inconsis-
tency: visual or statistical methods suggested important
between-study inconsistency, (3) indirectness: more than
30% of the weight of the pooled estimate came from studies
in which there was a large difference in dose level (‘low’ vs.
‘high’ or ‘low’ vs. ‘moderate-high’) between the treatments,
raising concerns about the applicability of the estimate, and
(4) publication bias: all studies were published andmore than
70% of theweight of the pooled estimate comes from studies
funded by the manufacturer company for which the pooled
estimate shows favorable evidence.

2.4.2. Rating the certainty of the indirect evidence to
inform the network rating

We rated the certainty of the indirect evidence using the
most dominant first order loop that contributed to the
network estimate. For each pairwise comparison, we
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identified all the first order loops (i.e., all pathways that
compared the two treatments of interest via a common
comparator). When there were 2 or more first order loops,
we identified the one that contributed the most to the
network estimate using Bucher’s method [42] to calculate
the variance of each indirect estimate. We then used the
loop with the smallest variance.

We obtained the rating of the indirect evidence using the
lowest of the ratings (without considering imprecision) [16]
of the two direct comparisons from the loop contributing to
the indirect estimate and evaluated intransitivity. We rated
down for intransitivity when important imbalances in dose,
age, and presence of anxiety occurred between the two
direct comparisons. This threshold was more stringent
[15] than when we rated direct paired comparisons, in
which we did not rate down when studies varied in dose,
age, and presence of anxiety.

2.4.3. Rating the certainty of the network estimate
The evidence certainty rating of whatever comparison

source (direct or indirect) had the higher certainty rating
[15] represented the initial network estimate certainty rating
which could then be modified (rated down) by considering
imprecision.We did not modify (rate down) the certainty rat-
ing of the network estimate twice when both intransitivity
and incoherence were present because incoherence can be
considered the statistical manifestation of intransitivity.

We evaluated incoherence between the direct and indi-
rect estimates considering the extent of difference between
the point estimates, the extent of overlap between the con-
fidence intervals, and the statistical test of incoherence us-
ing the node-splitting approach [43] with P-value ! 0.10.

We evaluated imprecision using the network estimate; if
the 95% credible interval excluded an odds ratio (OR) of 1,
we did not rate down for imprecision. When the results did
not exclude an OR of 1, we rated down for imprecision if
the lower boundary of the credible interval was below 0.8
or the upper boundary was above 1.25.

2.5. Drawing conclusions using the results from the
NMA and the GRADE certainty ratings

Network estimates, being more precise than direct and in-
direct, tend to have higher certainty, but when incoherence is
present, the direct or indirect estimate may have higher cer-
tainty than the network estimate. GRADE guidance suggests
two options for dealing with such situations. One may
choose the highest certainty estimate and use that certainty
rating or the network estimate. In this case, to align our
methods most closely to the original publication, we chose
the latter. To infer superiority with respect to an outcome (ef-
ficacy: ‘‘more effective’’; acceptability: ‘‘better tolerated’’),
we required the same condition as the original authors: the
relative treatment effect credible interval to exclude an OR
of 1. In addition, however, we required high or moderate cer-
tainty in the evidence for that pairwise comparison.
3. Results

We included 117 trials, of which 111 contributed data
for an analysis of efficacy and 112 contributed data for
analysis of acceptability. Appendix Figures 1 and 2 present
the geometry of the network for each outcome. Table A re-
ports the risk of bias assessments for pairwise comparisons
with direct evidence.

3.1. Certainty of the evidence for efficacy

Table 1 displays certainty ratings with network estimates
and credible intervals for all comparisons with the efficacy
outcome, alongside final (precision included at the end)
certainty ratings for contributing direct and indirect esti-
mates. Table 1A in the appendix shows certainty ratings
for direct and indirect ratings as they were used to inform
the network estimate certainty rating (precision excluded;
as described in our Methods Section).

From the 66 network estimates, after completing assess-
ments for all criteria, 4 (6.1%) proved of high certainty, 28
(42.4%) moderate certainty, 15 (22.7%) low certainty, and
19 (28.8%) very low certainty (Table 1). Twenty-seven
(40.9%) of the comparisons had been rated down for issues
with intransitivity and 38 (57.6%) for imprecision. Four
(9.5%) of the 42 comparisons with both direct and indirect
evidence showed incoherence.

Of the 42 comparisons with both direct and indirect ev-
idence, 3 (7.1%) had a network estimate with less certainty
than that of the direct estimate (precision reincluded), 22
(52.4%) had a network estimate and direct estimate with
equal certainty, and 17 (40.5%) had a network estimate
with higher certainty than that of the direct estimate
(Table 1). Of the four comparisons displaying incoherence,
two had a direct estimate with much higher certainty than
the indirect estimate, leading us to suggest that, for these
comparisons, the direct estimate is more trustworthy than
its indirect and network counterparts. These comparisons
were citalopram vs. escitalopram (direct: high certainty
and indirect: very low certainty) and mirtazapine vs. venla-
faxine (direct: moderate certainty and indirect: very low
certainty).

3.2. Certainty of the evidence for acceptability

Table 2 displays certainty ratings with network estimates
and credible intervals for all comparisons with the accept-
ability outcome, alongside final (precision included at the
end) certainty ratings for contributing direct and indirect es-
timates. Table 2A in the appendix shows certainty ratings
for direct and indirect ratings as they were used to inform
the network estimate certainty rating (precision excluded;
as described in our Methods Section).

From the 66 network estimates, our assessments resulted
in 10 (15.2%) with high certainty, 26 (39.4%) with moder-
ate certainty, 21 (31.8%) with low certainty, and 9 (13.6%)
with very low certainty (Table 2). Twenty-three (34.8%) of



Table 1. Direct, Indirect, and Network Estimates with GRADE ratings for all 66 pairwise comparisons within the network of antidepressants for the
outcome Efficacy

Treatment 1 Treatment 2 Direct Est. Certainty Indirect Est. Certainty Network Est. Certainty

Fluoxetine Bupropion 0.82 (0.62, 1.10) Low 1,p 1.21 (0.98, 1.49) Very low (1,4)p 1.08 (0.91, 1.30) Very low (D:1)
p,6

Fluoxetine Citalopram 1.05 (0.77, 1.43) Low 1,p 1.12 (0.92, 1.37) Low 5,p 1.10 (0.93, 1.31) Low (D:1/I:5)
p

Fluoxetine Duloxetine 1.01 (0.44, 2.32) Very low 3,4,p 0.99 (0.78, 1.25) Very low (2,3)
5,p

0.99 (0.79, 1.24) Very low
(D:3,4) p

Fluoxetine Escitalopram 1.23 (0.87, 1.74) Moderate p 1.34 (1.12, 1.60) Moderate (1) 1.32 (1.13, 1.55) High (D:)

Fluoxetine Fluvoxamine 1.03 (0.64, 1.66) Moderate p 0.97 (0.74, 1.27) Low (4/1)p 0.98 (0.77, 1.24) Moderate (D:)
p

Fluoxetine Milnacipran 0.87 (0.53, 1.41) Very low 2,3,p 1.21 (0.78, 1.89) Low (1/1)p 1.01 (0.76, 1.35) Low (I:(1/1)) p

Fluoxetine Mirtazapine 1.51 (1.09, 2.11) Moderate 4 1.30 (1.04, 1.65) Moderate (1/4) 1.38 (1.14, 1.67) Moderate
(D:4/I:(1/4))

Fluoxetine Paroxetine 1.02 (0.82, 1.26) Low 1,p 1.06 (0.88, 1.28) Low (4/4)p 1.01 (0.89, 1.17) Moderate
(D:1/I:(4/4))

Fluoxetine Reboxetine 0.72 (0.52, 1.01) Low 1,p 0.61 (0.41, 0.91) Low (1/4)5 0.67 (0.53, 0.87) Moderate
(D:1)

Fluoxetine Sertraline 1.36 (1.06, 1.74) High 1.15 (0.95, 1.40) Very low (1,4)p 1.25 (1.07, 1.46) High (D:)

Fluoxetine Venlafaxine 1.36 (1.14, 1.62) Low 1,4 1.19 (0.98, 1.46) Low (1)p 1.28 (1.11, 1.47) Moderate
(I:(1))

Bupropion Citalopram NA NA 1.02 (0.81, 1.28) Very low (1/1)
5,p

1.02 (0.81, 1.28) Very low
(I:(1/1)5) p

Bupropion Duloxetine NA NA 0.92 (0.70, 1.20) Very low (2/2)
5,p

0.92 (0.70, 1.19) Very low
(I:(2/2)5) p

Bupropion Escitalopram 1.07 (0.69, 1.67) Low 2,p 1.29 (1.01, 1.64) Low (1)5 1.22 (1.00, 1.50) Low (D:2) p

Bupropion Fluvoxamine NA NA 0.91 (0.68, 1.20) Very low (1)5,p 0.91 (0.69, 1.20) Very low
(I:(1)5) p

Bupropion Milnacipran NA NA 0.93 (0.67, 1.30) Very low (2,3)
5,p

0.93 (0.66, 1.30) Very low
(I:(2,3)5) p

Bupropion Mirtazapine NA NA 1.28 (1.00, 1.63) Very low (1/4)
5,p

1.27 (1.00, 1.63) Very low
(I:(1/4)5) p

Bupropion Paroxetine 1.37 (0.56, 3.36) Moderate p 0.93 (0.75, 1.13) Low (1/1)p 0.94 (0.77, 1.15) Moderate (D:)
p

Bupropion Reboxetine NA NA 0.63 (0.47, 0.84) Low (1/1)5 0.62 (0.46, 0.84) Low (I:(1/1)5)

Bupropion Sertraline 0.93 (0.69, 1.27) Low 3,p 1.28 (1.01, 1.63) Moderate (1) 1.15 (0.96, 1.40) Low (D:3/I:(1))
p

Bupropion Venlafaxine 1.17 (0.87, 1.59) Moderate p 1.19 (0.93, 1.52) Very low (1,4)p 1.18 (0.99, 1.42) Moderate (D:)
p

Citalopram Duloxetine NA NA 0.90 (0.69, 1.16) Low (2)p 0.90 (0.69, 1.16) Low (I:(2)) p

Citalopram Escitalopram 1.48 (1.16, 1.89) High 0.96 (0.75, 1.23) Very low (1)5,p 1.20 (1.00, 1.43) Low (D:) p,6

Citalopram Fluvoxamine 0.90 (0.50, 1.62) Moderate p 0.89 (0.66, 1.19) Low (1)p 0.89 (0.68, 1.16) Moderate (D:)
p

Citalopram Milnacipran NA NA 0.91 (0.66, 1.27) Very low (2,3)p 0.91 (0.66, 1.27) Very low
(I:(2,3)) p

Citalopram Mirtazapine 0.76 (0.38, 1.52) Moderate p 1.32 (1.03, 1.70) Moderate (1/4) 1.25 (0.99, 1.58) Moderate (D:)
p

Citalopram Paroxetine 0.65 (0.44, 0.96) Moderate 4 0.99 (0.81, 1.21) Moderate (1/1) 0.92 (0.76, 1.11) Very low
(D:4/I:(1/1))
p,6

Citalopram Reboxetine 0.58 (0.34, 0.99) Moderate 4 0.65 (0.46, 0.92) Moderate (1/1) 0.61 (0.47, 0.80) Moderate
(D:4/I:(1/1))

Citalopram Sertraline 1.07 (0.70, 1.64) Moderate p 1.14 (0.92, 1.43) Low (1)p 1.13 (0.93, 1.39) Moderate (D:)

(Continued )
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Table 1. Continued

Treatment 1 Treatment 2 Direct Est. Certainty Indirect Est. Certainty Network Est. Certainty

p

Citalopram Venlafaxine 0.91 (0.46, 1.78) Moderate p 1.18 (0.97, 1.46) Very low (1,4)p 1.16 (0.95, 1.42) Moderate (D:)
p

Duloxetine Escitalopram 1.30 (0.89, 1.90) Low 2,p 1.45 (1.04, 2.00) Very low (2,3/
1,2)5

1.33 (1.07, 1.66) Moderate
(D:2)

Duloxetine Fluvoxamine NA NA 1.00 (0.73, 1.35) Very low (2,3)
5,p

0.99 (0.73, 1.35) Very low
(I:(2,3)5) p

Duloxetine Milnacipran NA NA 1.02 (0.71, 1.45) Very low (2,3)p 1.02 (0.71, 1.46) Very low
(I:(2,3)) p

Duloxetine Mirtazapine NA NA 1.39 (1.06, 1.84) Very low (2,3)5 1.39 (1.06, 1.85) Very low
(I:(2,3)5)

Duloxetine Paroxetine 1.10 (0.74, 1.63) Very low 2,3,p 0.95 (0.70, 1.30) Very low (1,2)
5,p

1.02 (0.83, 1.28) Very low
(D:2,3) p

Duloxetine Reboxetine NA NA 0.68 (0.49, 0.94) Low (3,4) 0.68 (0.49, 0.95) Low (I:(3,4))

Duloxetine Sertraline NA NA 1.26 (0.98, 1.62) Very low (1,3)
5,p

1.26 (0.98, 1.62) Very low
(I:(1,3)5) p

Duloxetine Venlafaxine NA NA 1.29 (1.01, 1.65) Very low (2,3)5 1.29 (1.01, 1.66) Very low
(I:(2,3)5)

Escitalopram Fluvoxamine NA NA 0.75 (0.57, 0.97) Moderate 5 0.74 (0.57, 0.96) Moderate (I:5)

Escitalopram Milnacipran NA NA 0.76 (0.55, 1.05) Very low (1,2)
5,p

0.76 (0.55, 1.05) Very low
(I:(1,2)5) p

Escitalopram Mirtazapine NA NA 1.04 (0.83, 1.32) Very low (4)5,p 1.05 (0.83, 1.31) Very low
(I:(4)5) p

Escitalopram Paroxetine 0.89 (0.61, 1.32) Very low 1,2,p 0.74 (0.61, 0.89) Moderate (1) 0.77 (0.65, 0.91) Moderate
(I:(1))

Escitalopram Reboxetine NA NA 0.51 (0.39, 0.67) Low (1)5 0.51 (0.39, 0.67) Low (I:(1)5)

Escitalopram Sertraline 1.12 (0.77, 1.61) Very low 1,3,p 0.91 (0.74, 1.11) Moderate p 0.95 (0.79, 1.14) Moderate (I:) p

Escitalopram Venlafaxine 0.83 (0.47, 1.44) Moderate p 1.00 (0.82, 1.22) Very low (1,4)5 0.97 (0.81, 1.16) High (D:)

Fluvoxamine Milnacipran 1.76 (0.81, 3.83) Low 1,p 0.91 (0.62, 1.32) Low (1)p 1.03 (0.72, 1.45) Low
(D:1/I:(1)) p

Fluvoxamine Mirtazapine 1.14 (0.76, 1.70) Low 1,p 1.55 (1.12, 2.13) Moderate (4) 1.41 (1.08, 1.84) Moderate
(D:1/I:(4))

Fluvoxamine Paroxetine 1.21 (0.74, 1.96) Moderate p 0.99 (0.75, 1.32) Low (1/4)p 1.04 (0.82, 1.32) Moderate (D:)
p

Fluvoxamine Reboxetine NA NA 0.69 (0.49, 0.96) Moderate (1) 0.69 (0.49, 0.95) Moderate
(I:(1))

Fluvoxamine Sertraline 0.83 (0.36, 1.88) Very low 1,2,p 1.39 (1.05, 1.83) High 1.27 (0.99, 1.64) Moderate (I:) p

Fluvoxamine Venlafaxine 2.36 (1.04, 5.39) Low 1,3 1.22 (0.94, 1.60) Very low (1,4)p 1.30 (1.01, 1.68) Low
(D:1,3/I:(1,4))

Milnacipran Mirtazapine NA NA 1.37 (0.97, 1.91) Low (1/4)p 1.37 (0.98, 1.90) Low (I:(1/4)) p

Milnacipran Paroxetine 1.05 (0.67, 1.66) Low 1,p 0.99 (0.69, 1.43) Very low (2,3)
5,p

1.01 (0.75, 1.36) Low (D:1) p

Milnacipran Reboxetine NA NA 0.67 (0.46, 0.97) Low (2,3) 0.67 (0.46, 0.97) Low (I:(2,3))

Milnacipran Sertraline 0.48 (0.08, 2.87) Low 1,p 1.28 (0.94, 1.78) Very low (2,3)
5,p

1.24 (0.91, 1.72) Low (D:1) p

Milnacipran Venlafaxine NA NA 1.27 (0.92, 1.73) Very low (2,3/
1,4)5,p

1.27 (0.93, 1.74) Very low
(I:(2,3/1,4)
5) p

Mirtazapine Paroxetine 0.79 (0.59, 1.06) Low 4,p 0.71 (0.55, 0.91) Moderate (4/1) 0.74 (0.60, 0.90) Moderate
(D:4/I:(4/1))

Mirtazapine Reboxetine NA NA 0.49 (0.36, 0.66) Moderate (4/1) 0.49 (0.36, 0.67) Moderate
(I:(4/1))

Mirtazapine Sertraline 1.03 (0.66, 1.61) Moderate p 0.88 (0.69, 1.12) Low (4)p 0.91 (0.73, 1.13) Moderate (D:)
p
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Table 1. Continued

Treatment 1 Treatment 2 Direct Est. Certainty Indirect Est. Certainty Network Est. Certainty

Mirtazapine Venlafaxine 0.66 (0.44, 0.97) Moderate 4 1.04 (0.82, 1.31) Very low (1,4)
5,p

0.93 (0.75, 1.14) Very low (D:4)
p,6

Paroxetine Reboxetine NA NA 0.66 (0.50, 0.86) Moderate (1/1) 0.66 (0.50, 0.87) Moderate
(I:(1/1))

Paroxetine Sertraline 1.83 (0.90, 3.71) Low 2,p 1.16 (0.95, 1.40) Low (1)p 1.23 (1.03, 1.46) Moderate
(D:2/I:(1))

Paroxetine Venlafaxine 1.12 (0.74, 1.71) Moderate p 1.28 (1.07, 1.52) Low (1,4) 1.26 (1.06, 1.49) High (D:)

Reboxetine Sertraline 1.37 (0.41, 4.54) Very low 1,3,p 1.88 (1.41, 2.51) Moderate (1) 1.86 (1.40, 2.46) Moderate
(I:(1))

Reboxetine Venlafaxine 2.22 (0.98, 5.05) Low 1,p 1.86 (1.40, 2.49) Very low (1,4)5 1.90 (1.44, 2.48) Moderate
(D:1)

Sertraline Venlafaxine 1.16 (0.83, 1.62) Low 1,p 0.99 (0.81, 1.20) Low (1,4) 1.02 (0.86, 1.21) Moderate
(D:1)

NA 5 Not applicable; there were no studies directly comparing the two treatments.
1 5 Rated down due to issues with risk of bias.
2 5 Rated down due to issues with consistency.
3 5 Rated down due to issues with directness.
4 5 Rated down due to issues with publication bias.
5 5 Rated down due to issues with transitivity.
In this table, the direct and indirect certainty ratings have the precision domain reincluded for fair comparison with network certainty ratings. In

contrast, Appendix Table 1A shows certainty ratings for direct and indirect estimates that were used to inform (precision excluded) the certainty of
the network estimate

p5 Rated down due to issues with precision; note that any rating down due to precision was done as a final step for direct, indirect, and network
estimates.

6 5 Rated down due to issues with coherence; 6* 5 evidence of incoherence but we did not rate down because the network estimate certainty
was informed by an indirect estimate which had already been rated down for intransitivity.

(#) 5 Contributing evidence was rated down due to issues with #, which affects the rating for the current estimate.
D: 5 Network estimate rating initiated by rating of direct estimate.
I: 5 Network estimate rating initiated by rating of indirect estimate.
#/# 5 Used to show down-ratings when two contributing evidence sources had the same certainty rating and therefore both governed the initial

rating for the current estimate.
Example in Indirect Est. column: (3,4/1,4) means both pairwise comparisons in the most dominant first order loop had the same certainty rat-

ing; the first comparison was rated down due to issues with directness and publication bias, and the second comparison was rated down for issues
with risk of bias and publication bias.

Example inNetworkEst. column: (D:1,2/I:(1)5)meansbothdirect estimate and indirect estimatehad the samecertainty rating; the direct estimate
was rated down for issues with risk of bias and consistency, and the indirect estimate was rated down for issues with risk of bias and transitivity.
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the comparisons had been rated down for issues with intran-
sitivity and 52 (78.8%) for imprecision. Five (12.2%) of the
41 comparisons with both direct and indirect evidence
showed incoherence.

Of the 41 comparisons with both direct and indirect ev-
idence, 4 (9.8%) had a network estimate with less certainty
than the direct estimate, 24 (58.5%) had a network estimate
and direct estimate with equal certainty, and 13 (31.7%)
had a network estimate with higher certainty than the direct
estimate. None of the five comparisons displaying incoher-
ence showed a large enough difference in certainty rating
between direct and indirect estimates to suggest trusting
the direct or indirect estimate over the network estimate.
3.3. Pairwise comparison in which one treatment was
superior than the other

For efficacy, Cipriani et al. [17] summarized that mirtaza-
pine, escitalopram, venlafaxine, and sertraline were more
effective than duloxetine, fluoxetine, fluvoxamine, and
paroxetine and that reboxetine was less effective than all the
other drugs. Based on their analysis, one treatment was more
effective than another in 25 (37.9%) of the 66 pairwise
comparisons.

For efficacy, using our criteria, we found that 18 (27.3%) of
the 66 pairwise comparisons showed one treatment as being
more effective than another. Mirtazapine was more effective
than fluoxetine, fluvoxamine, paroxetine; escitalopram was
more effective than duloxetine, fluoxetine, fluvoxamine, and
paroxetine; venlafaxine was more effective than fluoxetine
and paroxetine; sertraline was more effective than fluoxetine
and paroxetine; and reboxetine was less effective than citalo-
pram, fluoxetine, fluvoxamine, mirtazapine, paroxetine, ser-
traline, and venlafaxine. Owing to considering the certainty
in the evidence, our conclusion about the relative effectiveness
of one treatment against another differed in 7 (28.0%) of 25
comparisons declared significant by the original authors.

For acceptability, Cipriani et al. [17] summarized that esci-
talopram and sertraline were better in terms of acceptability
than duloxetine, fluvoxamine, paroxetine, reboxetine, and



Table 2. Direct, indirect, and network estimates with GRADE certainty ratings for all 66 pairwise comparisons within the network of antidepressants
for the outcome acceptability

Treatment 1 Treatment 2 Direct Est. Certainty Indirect Est. Certainty Network Est. Certainty

Fluoxetine Bupropion 1.01 (0.75, 1.36) Moderate p 0.85 (0.67, 1.07) Moderate p 0.90 (0.74, 1.08) Moderate (D:/I:) p

Fluoxetine Citalopram 1.17 (0.80, 1.70) Moderate p 0.83 (0.66, 1.05) Moderate p 0.90 (0.73, 1.09) Moderate (D:/I:) p

Fluoxetine Duloxetine 0.91 (0.38, 2.17) Low 3,p 1.22 (0.92, 1.63) Very low (3)5,p 1.20 (0.90, 1.57) Low (D:3) p

Fluoxetine Escitalopram 0.98 (0.37, 2.56) Low 2,p 0.82 (0.67, 1.01) Moderate p 0.84 (0.70, 1.01) Moderate (I:) p

Fluoxetine Fluvoxamine 1.17 (0.66, 2.09) Moderate p 1.24 (0.92, 1.70) Moderate p 1.22 (0.93, 1.62) Moderate (D:/I:) p

Fluoxetine Milnacipran 1.02 (0.71, 1.46) Low 3,p 1.06 (0.64, 1.71) Moderate p 1.03 (0.76, 1.41) Moderate (I:) p

Fluoxetine Mirtazapine 1.05 (0.57, 1.95) Moderate p 1.02 (0.79, 1.32) Low (4)p 1.04 (0.82, 1.30) Moderate (D:) p

Fluoxetine Paroxetine 1.05 (0.89, 1.23) High 1.22 (0.98, 1.52) Moderate p 1.11 (0.95, 1.27) Moderate (D:/I:) p

Fluoxetine Reboxetine 1.47 (1.07, 2.02) High 1.34 (0.84, 2.11) Low (1)p 1.43 (1.08, 1.89) High (D:)

Fluoxetine Sertraline 0.81 (0.58, 1.12) Moderate p 0.92 (0.73, 1.15) Moderate p 0.89 (0.73, 1.06) Moderate (D:/I:) p

Fluoxetine Venlafaxine 1.07 (0.88, 1.29) Moderate p 1.07 (0.85, 1.34) Moderate p 1.07 (0.92, 1.24) High (D:/I:)

Bupropion Citalopram NA NA 1.00 (0.78, 1.29) Moderate p 1.00 (0.78, 1.29) Moderate (I:) p

Bupropion Duloxetine NA NA 1.34 (0.98, 1.82) Very low (3)5,p 1.34 (0.98, 1.82) Very low (I:(3)5) p

Bupropion Escitalopram 1.02 (0.75, 1.39) Moderate p 0.89 (0.68, 1.18) Moderate p 0.94 (0.75, 1.17) Moderate (D:/I:) p

Bupropion Fluvoxamine NA NA 1.37 (1.00, 1.88) Low 5,p 1.37 (1.00, 1.88) Low (I:5) p

Bupropion Milnacipran NA NA 1.15 (0.81, 1.65) Very low (3)5,p 1.15 (0.81, 1.65) Very low (I:(3)5) p

Bupropion Mirtazapine NA NA 1.15 (0.88, 1.52) Low (4)p 1.15 (0.88, 1.52) Low (I:(4)) p

Bupropion Paroxetine 1.16 (0.62, 2.20) Moderate p 1.25 (0.99, 1.56) Moderate p 1.23 (1.00, 1.53) Moderate (D:/I:) p

Bupropion Reboxetine NA NA 1.60 (1.15, 2.22) Moderate 5 1.60 (1.15, 2.22) Moderate (I:5)

Bupropion Sertraline 1.51 (0.86, 2.64) Low 4,p 0.85 (0.66, 1.09) Moderate p 0.99 (0.79, 1.25) Low (I:) p,6

Bupropion Venlafaxine 1.01 (0.76, 1.32) Moderate p 1.34 (1.04, 1.74) High 1.19 (0.97, 1.46) Moderate (D:/I:) p

Citalopram Duloxetine NA NA 1.34 (0.98, 1.82) Very low (3)5,p 1.34 (0.98, 1.82) Very low (I:(3)5) p

Citalopram Escitalopram 0.86 (0.64, 1.17) Moderate p 1.03 (0.76, 1.38) Very low (3)5,p 0.94 (0.76, 1.16) Moderate (D:) p

Citalopram Fluvoxamine 1.42 (0.75, 2.67) Moderate p 1.35 (0.97, 1.91) Moderate p 1.37 (1.01, 1.86) High (D:/I:)

Citalopram Milnacipran NA NA 1.15 (0.81, 1.64) Low (3) p 1.15 (0.81, 1.64) Low (I:(3)) p

Citalopram Mirtazapine 2.36 (0.99, 5.64) Low 4,p 1.07 (0.80, 1.42) Very low (4)5,p 1.16 (0.88, 1.52) Very low (D:4) p,6

Citalopram Paroxetine 0.99 (0.61, 1.60) Moderate p 1.28 (1.01, 1.62) High 1.24 (1.00, 1.52) Moderate (D:/I:) p

Citalopram Reboxetine 1.16 (0.29, 4.63) Low 2,p 1.60 (1.08, 2.39) High 1.60 (1.18, 2.15) High (I:)

Citalopram Sertraline 1.49 (1.02, 2.18) High 0.84 (0.64, 1.09) Moderate p 0.99 (0.78, 1.23) Low (D:/I:) p,6

Citalopram Venlafaxine NA NA 1.19 (0.95, 1.50) Low 5,p 1.19 (0.95, 1.50) Low (I:5) p

Duloxetine Escitalopram 0.52 (0.26, 1.01) Low 2,p 0.91 (0.62, 1.33) Very low (3)5,p 0.70 (0.54, 0.92) Low (D:2) 6

Duloxetine Fluvoxamine NA NA 1.02 (0.71, 1.48) Very low (3)5,p 1.02 (0.71, 1.48) Very low (I:(3)5) p

Duloxetine Milnacipran NA NA 0.86 (0.58, 1.29) Low (3)p 0.86 (0.58, 1.29) Low (I:(3)) p

Duloxetine Mirtazapine NA NA 0.87 (0.62, 1.21) Low (3/4)p 0.87 (0.62, 1.21) Low (I:(3/4)) p

Duloxetine Paroxetine 1.10 (0.81, 1.50) Low 3,p 0.74 (0.49, 1.08) Very low (2)5,p 0.92 (0.71, 1.20) Low (D:3) p

Duloxetine Reboxetine NA NA 1.20 (0.81, 1.75) Low (3)p 1.20 (0.81, 1.75) Low (I:(3)) p

Duloxetine Sertraline NA NA 0.74 (0.54, 0.99) Low (2/3)5 0.74 (0.54, 0.99) Low (I:(2/3)5)

Duloxetine Venlafaxine NA NA 0.89 (0.66, 1.20) Very low (3)5,p 0.89 (0.66, 1.20) Very low (I:(3)5) p

Escitalopram Fluvoxamine NA NA 1.46 (1.07, 2.00) High 1.46 (1.07, 2.00) High (I:)

Escitalopram Milnacipran NA NA 1.23 (0.87, 1.73) Low 5,p 1.23 (0.87, 1.73) Low (I:5) p

Escitalopram Mirtazapine NA NA 1.23 (0.94, 1.60) Very low (4)5,p 1.23 (0.94, 1.60) Very low (I:(4)5) p

Escitalopram Paroxetine 1.33 (0.85, 2.07) Moderate p 1.31 (1.06, 1.62) Moderate 5 1.31 (1.08, 1.59) High (D:)

Escitalopram Reboxetine NA NA 1.71 (1.23, 2.33) Low (2)5 1.71 (1.23, 2.33) Low (I:(2)5)

Escitalopram Sertraline 0.81 (0.51, 1.29) Low 3,p 1.11 (0.88, 1.42) Moderate p 1.05 (0.84, 1.30) Moderate (I:) p

Escitalopram Venlafaxine 1.12 (0.72, 1.73) Moderate p 1.30 (1.04, 1.64) High 1.27 (1.03, 1.56) High (D:/I:)

Fluvoxamine Milnacipran 0.82 (0.36, 1.86) Moderate p 0.85 (0.56, 1.30) Very low (3)5,p 0.84 (0.58, 1.24) Moderate (D:) p
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Table 2. Continued

Treatment 1 Treatment 2 Direct Est. Certainty Indirect Est. Certainty Network Est. Certainty

Fluvoxamine Mirtazapine 1.20 (0.75, 1.93) Low 1,p 0.72 (0.50, 1.03) Low (4)p 0.84 (0.62, 1.14) Low (D:1/I:(4)) p

Fluvoxamine Paroxetine 0.93 (0.54, 1.61) Moderate p 0.89 (0.64, 1.22) Low (1/4)p 0.90 (0.68, 1.19) Moderate (D:) p

Fluvoxamine Reboxetine NA NA 1.17 (0.79, 1.71) Moderate p 1.17 (0.79, 1.71) Moderate (I:) p

Fluvoxamine Sertraline 0.68 (0.09, 5.15) Low 2,p 0.78 (0.56, 1.06) Moderate p 0.72 (0.53, 0.97) High (I:)

Fluvoxamine Venlafaxine 0.49 (0.21, 1.18) Very low 1,3,p 0.92 (0.68, 1.26) Moderate p 0.87 (0.65, 1.16) Moderate (I:) p

Milnacipran Mirtazapine NA NA 1.00 (0.69, 1.45) Low (4)p 1.00 (0.69, 1.45) Low (I:(4)) p

Milnacipran Paroxetine 1.14 (0.65, 1.99) Moderate p 1.05 (0.72, 1.53) Very low (3)5,p 1.07 (0.78, 1.47) Moderate (D:) p

Milnacipran Reboxetine NA NA 1.39 (0.91, 2.08) Low (3)p 1.39 (0.91, 2.08) Low (I:(3)) p

Milnacipran Sertraline 0.59 (0.20, 1.74) Low 1,p 0.89 (0.61, 1.27) Very low (3)5,p 0.86 (0.60, 1.19) Low (D:1) p

Milnacipran Venlafaxine NA NA 1.03 (0.74, 1.45) Very low (3)5,p 1.03 (0.74, 1.45) Very low (I:(3)5) p

Mirtazapine Paroxetine 1.19 (0.86, 1.65) Low 4,p 1.00 (0.75, 1.34) Low (4)p 1.07 (0.85, 1.34) Low (D:4/I:(4)) p

Mirtazapine Reboxetine NA NA 1.38 (0.97, 1.98) Moderate p 1.38 (0.97, 1.98) Moderate (I:) p

Mirtazapine Sertraline 0.76 (0.45, 1.28) Moderate p 0.87 (0.66, 1.16) Moderate p 0.86 (0.66, 1.10) Moderate (D:/I:) p

Mirtazapine Venlafaxine 1.51 (0.99, 2.29) Low 4,p 0.89 (0.67, 1.18) Low (4)p 1.03 (0.81, 1.32) Very low (D:4/I:(4))
p,6

Paroxetine Reboxetine NA NA 1.30 (0.95, 1.75) Moderate p 1.30 (0.95, 1.75) Moderate (I:) p

Paroxetine Sertraline 0.65 (0.27, 1.59) Low 2,p 0.80 (0.64, 1.00) Moderate p 0.80 (0.65, 0.97) High (I:)

Paroxetine Venlafaxine 0.84 (0.53, 1.33) Moderate p 0.98 (0.81, 1.20) High 0.97 (0.80, 1.16) Moderate (D:/I:) p

Reboxetine Sertraline 0.57 (0.12, 2.71) Very low 1,3,p 0.62 (0.44, 0.85) High 0.62 (0.45, 0.84) High (I:)

Reboxetine Venlafaxine 1.16 (0.38, 3.58) Low 1,p 0.72 (0.52, 1.00) Low 5,p 0.74 (0.55, 1.02) Low (D:1/I:5) p

Sertraline Venlafaxine 1.79 (0.73, 4.41) Very low 1,2,p 1.12 (0.90, 1.41) Moderate p 1.21 (0.99, 1.49) Moderate (I:) p

In this table, the direct and indirect certainty ratings have the precision domain reincluded for fair comparison with network certainty ratings. In
contrast, Appendix Table 2A shows certainty ratings for direct and indirect estimates that were used to inform (precision excluded) the certainty of
the network estimate

NA 5 not applicable; there were no studies directly comparing the two treatments.
1 5 Rated down due to issues with risk of bias.
2 5 Rated down due to issues with consistency.
3 5 Rated down due to issues with directness.
4 5 Rated down due to issues with publication bias.
5 5 Rated down due to issues with transitivity.
p5 Rated down due to issues with precision; note that any rating down due to precision was done as a final step for direct, indirect, and network

estimates.
6 5 Rated down due to issues with coherence; 6* 5 evidence of incoherence but we did not rate down because the network estimate certainty

was informed by an indirect estimate which had already been rated down for intransitivity.
(#) 5 Contributing evidence was rated down due to issues with #, which affects the rating for the current estimate.
D: 5 Network estimate rating initiated by rating of direct estimate.
I: 5 Network estimate rating initiated by rating of indirect estimate.
#/# 5 Used to show down-ratings when two contributing evidence sources had the same certainty rating and therefore both governed the initial

rating for the current estimate.
Example in Indirect Est. column: (3,4/1,4) means both pairwise comparisons in the most dominant first order loop had the same certainty rat-

ing; the first comparison was rated down due to issues with directness and publication bias, and the second comparison was rated down for issues
with risk of bias and publication bias.

Example in Network Est. column: (D:1,2/I:(1)5) means both direct estimate and indirect estimate had the same certainty rating; the direct estimate
was rated down for issues with risk of bias and consistency, and the indirect estimate was rated down for issues with risk of bias and transitivity.
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venlafaxine. One treatment was significantly better tolerated
than the other in 13 (19.7%) of the 66 pairwise comparisons.

For acceptability, using our criteria, we found that 10
(15.2%) of the 66 pairwise comparisons had one treatment
that was better tolerated than another. Escitalopram was
better tolerated than duloxetine, fluvoxamine, paroxetine,
and venlafaxine; and sertraline was better tolerated than flu-
voxamine, paroxetine, and reboxetine. Owing to consid-
ering the certainty of the evidence, our conclusions about
the relative tolerability of one treatment against another
differed in 3 (23.1%) of 13 comparisons declared signifi-
cant by the original authors.
3.4. Certainty of the evidence for the treatments ranked
first

Mirtazapine, escitalopram, venlafaxine, and sertraline
were the antidepressants with the highest estimated prob-
ability of being the most effective treatments. Their sur-
face under the cumulative ranking curve (SUCRA) [44]
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values were 91.9%, 87.1%, 81.9%, and 77.3%, respec-
tively. The certainty of the evidence was low or very
low in 15 (39.5%) of the 38 pairwise comparisons
involving these treatments.

Escitalopram, sertraline, bupropion, and citalopram
were the antidepressants with the highest estimated proba-
bility of being the best-tolerated treatments. Their surface
under the cumulative ranking curve (SUCRA) values were
89.7%, 81.4%, 77.9%, and 77.6%, respectively. The cer-
tainty of the evidence was low or very low in 16 (42.1%)
of the 38 pairwise comparisons involving these treatments.

Finally, considering the relative estimates and rank
probabilities of efficacy and acceptability, as well as cost,
Cipriani et al. [17] concluded that sertraline may be the
preferred choice in patients with moderate to severe depres-
sion. When considering these elements along with the
certainty of the evidence, sertraline was convincingly more
effective than 3 of the 11 other alternatives and convinc-
ingly better tolerated to 3 of the 11 other treatments.
4. Discussion

In this study, to address the impact of adding GRADE
certainty assessments to an NMA, we reanalyzed data from
a published NMA and assessed the certainty of evidence
from each pairwise comparison estimate using the GRADE
approach. We found that the certainty of the estimates var-
ied across pairwise comparisons and outcomes and modi-
fied the interpretation of the results in important ways.
Specifically, by requiring moderate or high certainty evi-
dence from network estimates to confidently conclude su-
periority of one treatment over another, the frequency of
such inferences decreased to a more conservative amount.
Of the 25 comparisons in which the original authors in-
ferred superiority in terms of efficacy, 18 met our criteria
for such a claim. For the outcome of acceptability, of the
13 comparisons that the authors of the NMA described as
better tolerant, 10 met our criteria.

Our study has several strengths. First strength is our use
of the GRADE approach that provides a comprehensive
framework for assessing the certainty in a body of evi-
dence. With extensive published guidance for its applica-
tion, it has become the standard in rating certainty of
evidence in systematic reviews with traditional head to
head comparisons [45]. We applied the approach that the
GRADE working group has suggested to extend to NMA,
including some improvements to the originally published
approach recently adopted by the GRADE working group
[16]. Second, we reanalyzed the data to obtain all the infor-
mation necessary to assess the certainty of the evidence
from the NMA (that is, direct, indirect, and network esti-
mates which are usually not provided in the articles report-
ing the results from NMAs). Third, all final judgments of
risk of bias and certainty of the evidence were made after
pairs of independent reviewers performed these
assessments in duplicate and achieved consensus after dis-
cussion. Finally, a content expert who participated in the
original NMA publication (TAF) both ensured that our clin-
ical judgments were appropriate and clarified issues of un-
certainty regarding the methods and results of the original
NMA.

Some limitations of our study are intrinsic to the process
of assessing the certainty of the evidence. We standardized
all our assessments by establishing rules for judging the
risk of bias at the study and at the outcome level and rules
to determine when to rate down the certainty of the evi-
dence. Inevitably, there are two limitations to this process.
First, there is some arbitrariness to the specific criteria. Sec-
ond, the rules do not obviate the need for judgment in their
application. One example relates to our criteria for publica-
tion bias: we rated down certainty when all studies within a
comparison were published and presented evidence of su-
periority for the antidepressant in which most studies were
funded by the company producing the drug. Had a new
treatment truly been successful, the evidence would exhibit
such trends, and thus our judgment could be deemed unfair.
With such few studies per pairwise comparison, statistical
methods for inspecting the presence of publication bias
were inappropriate to use [40], leaving us with this simpli-
fied criteria and the accompanying limitations.

A key judgment in NMA is the presence or absence of
intransitivity. The judgment depends on inferences
regarding effect modification, and the threshold for this
judgment remains controversial. The authors of the original
NMA were stringent in excluding studies with clear effect
modification (for instance, studies including patients with
bipolar disorder), leaving dose, age, and anxiety as the only
plausibleethough far from clearly established effect modi-
fiers [46e48]. A different threshold for the judgments (i.e.,
not considering these features as effect modifiers) would
have led to less, or possibly no, rating down for
intransitivity.

Readers should in no way construe our findings as an
adverse criticism of the work of Cipriani et al. [17]: their
NMA was published before the availability of guidance
on assessment of the certainty in the evidence from
NMA. Moreover, ours is not the only available approach
to applying GRADE to address the certainty of evidence
from NMA. Other authors have developed an alternative
approach involving a ‘‘contribution matrix’’ to evaluate
study limitations during the process [26,49]. The extent to
which the GRADE working group approach yields similar
results to this alternative remains uncertain.

We judged up to half of the NMA estimates to have low
or very low certainty, which is what determined the differ-
ences between Cipriani et al’s [17] conclusions and ours.
The original review authors considered the risk of bias
when drawing their conclusions implicitly, by including
in their NMA only randomized trials that they judged to
be at low risk of bias. We rated down 14 direct comparisons
in the efficacy analysis and 5 in the acceptability analysis
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for risk of bias due to limitations in concealment, blinding,
and loss to follow-up (the difference in proportion rated
down is that those who discontinued therapy and were then
lost had events in the acceptability analysis but were lost in
the efficacy analysis). While the original reviewer authors
considered all incoherence likely to be explained by
chance, a sensible conclusion, we opted to be conservative
and, for the 4 (efficacy) and 5 (acceptability) pairwise com-
parisons in which incoherence was apparent, considered
rating down certainty in the network estimate as well as
the option of using direct or indirect estimates instead. As
well, in the original review, there was no discussion around
inconsistency between the trials in each pairwise compari-
son, indirectness, publication bias, intransitivity, and, aside
from statistical significance, imprecision around the esti-
mates of effect.

In contrast to our retrospective application, the current
GRADE approach to NMA is best used by authors at the
time of their review, while they are extremely familiar with
all the data to make the necessary judgments. We strongly
encourage review authors to, for each paired comparison,
rate and publish the certainty in direct, indirect, and
network estimates. Doing so will illuminate strengths and
gaps in the evidence base and guide future research efforts.

Although, in this example, using the certainty of the ev-
idence called for more circumspection in claiming treat-
ment superiority, the extent to which this would be the
case in other NMAs remains uncertain. It seems inevitable
that application of GRADE will lead to recognition of com-
parisons supported by low or very low quality evidence and
thus, more cautious inferences regarding the relative merits
of the candidate interventions. Whatever the impact of
application of GRADE in individual instances, it is bound
to add value to any NMA. For instance, situations in which
most evidence is of moderate to high certainty, conclusions
regarding the relative merit of interventions may change lit-
tle by application of GRADE, but it will be extremely reas-
suring to know that these relative estimates are based on
trustworthy evidence and can thus be applied with confi-
dence in the clinical arena.
Supplementary data

Supplementary data related to this article can be found
online at https://doi.org/10.1016/j.jclinepi.2018.05.009.
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