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1a SR (with homogeneity*)of RCTs

SR (withhomogeneity™) of inception cohort studies; CORT validated in different populations

SR (with homogeneity™) of Level 1 diagnostic studies; CDRT with 1b studies from different clinical centres
SR (with homogeneity*) of prospective cohort studies

SR (with homogeneity®) of Level 1 economic studies

Individual RCT (with narrow Confidence Intervalt)

Individual inception cohort study with > 80% follow-up; CDRT validated in asingle population

Validating®* cohort study with goodt1t reference standards; or CDRT tested within one clinical centre
Prospective cohort study with good follow-up™***

Analysis based on clinically sensible costs or alternatives; systematic review(s) of the evidence; and including
multi-way sensitivity analyses

SR (with homogeneity®) of cohort studies

SR (withhomogeneity*) of either retrospective cohort studies or untreated control groups in RCTs
SR (with homogeneity*) of Level >2 diagnostic studies

SR (with homogeneity*) of 2b and better studies

SR (withhomogeneity®) of Level >2 economic studies

Individual cohort study (including low quality RCT; e.g., <80% followup)

Retrospective cohort study or follow-up of untreated control patients in an RCT; Derivation of CDRt or
validated on split sample $88 only

Exploratory** cohort study with goodttt reference standards; CDRt after derivation,

or validated only on split-sample883 or databases

Retrospective cohort study, or poor follow-up

Analysis based on clinically sensible costs or alternatives; limited review(s) of the evidence, or

single studies; and including multi-way sensitivity analyses

SR (with homogeneity*) of case-control studies

SR (with homogeneity™) of 3b and better studies
SR (with homogeneity*) of 3b and better studies
SR (with homogeneity*) of 3b And better studies
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Results:

On measures of wax clearance
Cerumol, sodium bicarbonate, olive oil and water are
all more effective than no treatment; triethanolamine
polypeptide (TP) is better than olive oil; wet irrigation
is better than dry irrigation; sodium bicarbonate drops
followed by irrigation by nurse is more effective than
sodium bicarbonate drops followed by self-irrigation;
softening with TP and self-irrigation is more effective
than self-irrigation only; and endoscopic de-waxing
is better than microscopic de-waxing.




Ideally, clinicians would like to know how all the
different options rank against each other and how big
the differences are between all the available options.

Need for a new robust framework which answers
directly critical decision-making questions.

This emerging review format is not popular yet
because of important difficulties with the necessary
statistical component - the multiple treatments meta-
analysis or network meta-analysis.
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Network of experimental comparisons

sertraline
milnacipran reboxetine
L 4
0.’

. o, .
paroxetine mirtazapine
duloxetine fluvoxamine
escitalopram citalopram

bupropion venlafaxine

fluoxetine



Network of experimental comparisons

sertraline
milnacipran reboxetine
| |
) [ ]
paroxetine mirtazapine

[ ]

[ ]

| |

| |

. [ ]

duloxetine fluvoxamine

| |

[ ]

[ ]

| |

escitalopram : citalopram
venlafaxine

bupropion

fluoxetine



How to compare treatment A vs B in a network of trials?

Drug C
1 "o
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The combination of direct and indirect evidence into a single effect size for treatment A versus B (mixed estimate)
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Advantages of MTM

Comprehensive use of all available data (direct
evidence + indirect evidence)

Comparison of interventions which haven’t been
directly compared in any trial

Ranking of many treatments for the same
condition

Improved precision for each comparison



Transitivity

An underlying assumption when p/g is calculated Is that one can learn about
B versus C via A.

It is an untestable B
assumption

The anchor treatment A
is ‘transitive’

NG

....but you can evaluate clinically, epidemiologically and statistically its

lausibilit
plausibility i



Transitivity means... (1)

B Treatment A Is similar

when it appears in AB and
Vv AC trials

Plausible when A is placebo given in different
forms?
(e.g. injection versus pill )?
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Effectiveness
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Transitivity means... (3)

...that AC and AB trials do not

differ with respect to the
distribution of effect modifiers
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Direct and indirect
evidence are in
agreement
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Heterogenelty?

I

>tudy group, n/N Risk ratio (RR), random, with ~ Weight  RR, random

Study Treatment Control 95% confidence interval (Cl) % (95% Cl)
Tankanow 25/30 16/30 —a— 19.74 1.56 (1.08-1.26)
Arvola 31/89 Q/78 —— 15.48 3.02 (1.53-5.94)
Vanderhoof  13/99 25/103 — 16.42 0.54 (0.29-1.00)
Jirapinyo 3/8 8/10 - 11.95 0.47 (0.18-1.21)
LaRosa 26/60 31/60 — 19.64 0.84 (0.57-1.23)
Kotowska 17/132  22/137 —— 16.77 0.80 (0.45-1.44)
Total events 115/418 111/418 - 100.00 1.00 (0.62-1.61)
¥%=123.26 (p<0.001), 1Z=78.5%

z scare 0.02 (p = 0.99) : : |

| | |
01 0.2 05 1 2 5 10
Favours treatment  Favours placebo

Fig 3: Incidence of antibiotic-associated diarrhea — intention-to-treat analysis. The analysis
showed a nonsignificant difference between probiotics and placebo (z score) and statisti-
cally significant heterogeneity.




* Heterogeneity: ‘excessive’ discrepancy among
study-specific effects

* Inconsistency: it Is the excessive discrepancy
among source-specific effects (direct and
Indirect)
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Advantages of MTM

Comprehensive use of all available data (direct
evidence + indirect evidence)

Comparison of interventions which haven’t been
directly compared in any trial

Ranking of many treatments for the same
condition

Improved precision for each comparison



Ranking measures from MTM

probability to be the best

J Estimate for each treatment the

% A B C D
probability

J=1 0.25 | 0.50 | 0.25 | 0.00

J=2 0251 025 ) 0.50 | 0.00

J=3 0251 025) 025 0.25

J=4 0.25 0 0 0.75
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% A B C D
probability
=1 0.25 | 050 | 0.25 | 0.00
=2 050 | 0.75 | 0.75 | 0.00
/=3 0.75 | 1.00 | 1.00 | 0.25
=4 1.00 | 1.00 | 1.00 | 1.00
1.0 15 20 25 30 35 40 g1‘.0 15 20 25 30 35 40
Rank of A Rank of B
1.0 15 20 25 30 35 40 g1.0 1.5 20 25 30 35 40

Rank of C

Rank of D

| the treatment
J the rank

The areas under the
cumulative curves for the
four treatments of the
example above are
A=0.5

B=0.75

C=0.67

D=0.08



Appendix Figure 2. Absolute rankograms for presenting
probabilities and rankings in network meta-analysis.

Appendix Figure 3. Cumulative rankograms for presenting

probabilities and rankings in network meta-analysis.
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Treatment of depression



CrLiNiCcAL GUIDELINES

Annals of Internal Medicine

Comparative Benefits and Harms of Second-Generation
Antidepressants: Background Paper for the American College

of Physicians

Gerald Gartlehner, MD, MPH; Bradley N. Gaynes, MD, MPH; Richard A. Hansen, PhD, RPh; Patricia Thieda, MA;
Angela DeVeaugh-Geiss, MS; Erin E. Krebs, MD, MPH; Charity G. Moore, PhD, MSPH; Laura Morgan, MA; and Kathleen N. Lohr, PhD

Background: Second-generation antidepressants dominate the
management of major depressive disorder, dysthymia, and subsyn-
dromal depression. Evidence on the comparative benefits and
harms is still accruing.

Purpose: To compare the benefits and harms of second-generation
antidepressants (bupropion, citalopram, duloxetine, escitalopram,
fluoxetine, fluvoxamine, mirtazapine, nefazodone, paroxetine, ser-
traline, trazodone, and venlafaxine) for the treatment of depressive
disorders in adults.

Data Sources: MEDLINE, EMBASE, PsychLit, Cochrane Central
Register of Controlled Trials, and International Pharmaceutical Ab-
stracts from 1980 to April 2007, limited to English-language arti-
cles. Reference lists of pertinent review articles were manually
searched and the Center for Drug Evaluation and Research data-
base was explored to identify unpublished research.

Study Selection: Abstracts and full-text articles were independently
reviewed by 2 persons. Six previous good- or fair-quality systematic
reviews or meta-analyses were included, as were 155 good- or
fair-quality double-blind, placebo-controlled, or head-to-head ran-
domized, controlled trials of at least 6 weeks' duration. For harms,
35 observational studies with at least 100 participants and fol-
low-up of at least 12 weeks were also included.

Data Extraction: Using a standard protocol, investigators abstracted
data on study design and quality-related details, funding, settings,
patients, and outcomes.

Data Synthesis: If data were sufficient, meta-analyses of head-to-
head trials were conducted to determine the relative benefit of
response to treatment and the weighted mean differences on spe-
cific depression rating scales. If sufficient evidence was not
available, adjusted indirect comparisons were conducted by
using meta-regressions and network meta-analyses. Second-
generation antidepressants did not substantially differ in effi-
cacy or effectiveness for the treatment of major depressive
disorder on the basis of 203 studies; however, the incidence
of specific adverse events and the onset of action differed.
The evidence is insufficient to draw conclusions about the
comparative efficacy, effectiveness, or harms of these agents
for the treatment of dysthymia and subsyndromal depression.

Limitation: Adjusted indirect comparisons have methodological lim-
itations and cannot conclusively rule out differences in efficacy.

Conclusion: Current evidence does not warrant the choice of one
second-generation antidepressant over another on the basis of dif-
ferences in efficacy and effectiveness. Other differences with re-
spect to onset of action and adverse events may be relevant for the
choice of a medication.

Ann Intern Med. 2008;149:734-750.
For author affiliations, see end of text.

www.annals.org




Figure 2. Relative benefit of response comparing selective serotonin reuptake inhibitors (SSRIs) with other SSRIs.

Comparison

SSRIs vs. SSRIs
Citalopram vs. escitalopram*

Citalopram vs. fluoxetine
Citalopram vs. fluvoxamine
Citalopram vs. paroxetine
Citalopram vs. sertraline
Escitalopram vs. fluoxetine
Escitalopram vs. fluvoxamine
Escitalopram vs. paroxetine
Escitalopram vs. sertraline
Fluoxetine vs. fluvoxamine
Fluoxetine vs. paroxetine*
Fluoxetine vs. sertraline*
Fluvoxamine vs. paroxetine
Fluvoxamine vs. sertraline

Paroxetine vs. sertralinet

Favors First SSRI

Relative Benefit Ratio (95% Cl)

Favors Second SSRI

N

—

r
-

—

[
0.01

I
0.1 0.2 05 1 2 5 10

Relative Benefit
Ratio (95% CI)

1.14 (1.04-1.26)
0.89 (0.47-1.71)
0.48 (0.08-2.82)
0.72 (0.38-1.39)
0.85 (0.45-1.63)
1.15 (0.90-1.47)
0.61(0.11-3.29)
0.99 (0.84-1.17)
1.13 (0.95-1.35)
0.53 (0.10-2.81)
1.09 (0.99-1.21)
1.11 (1.01-1.21)
1.52 (0.29-8.05)
1.79 (0.34-9.45)
1.20(0.88-1.64)

All estimates are based on network meta-analyses except for those marked with an asterisk or a dagger.
* Based on meta-analysis of head-to-head trials.
T Based on indirect comparisons with meta-regression.



Figure 3. Relative benefit of response comparing selective serotonin reuptake inhibitors (SSRIs) with selective serotonin and
norepinephrine reuptake inhibitors (SSNRIs) and SSRIs with serotonin and norepinephrine reuptake inhibitors (SNRIs).

Escitalopram vs. mirtazapine
Fluoxetine vs. mirtazapine
Fluvoxamine vs. mirtazapine
Paroxetine vs. mirtazapine
Sertraline vs. mirtazapine
Citalopram vs. venlafaxine
Escitalopram vs. venlafaxine
Fluoxetine vs. venlafaxine*
Fluvoxamine vs. venlafaxinet
Paroxetine vs. venlafaxine
Sertraline vs. venlafaxine

SSNRI and SNRI vs. SNRI

.

-*+'Hl

Favors SSNRI

Favors Second

Comparison Relative Benefit Ratio (95% CI) Relative Benefit
Ratio (95% ClI)

Favors SSRI Favors SSNRI

SSRI vs. SSNRI

Citalopram vs. duloxetine — H— 0.76 (0.39-1.47)
Escitalopram vs. duloxetine 1.01 (0.83-1.22)
Fluoxetine vs. duloxetinet 1.12 (0.84-1.50)
Fluvoxamine vs. duloxetine . 1.59 (0.30-8.45)
Paroxetine vs. duloxetine -.— 1.02 (0.87-1.19)
Sertraline vs. duloxetine —— 1.27 (0.99-1.64)

SSRI vs. SNRI Favors SSRI Favors SNRI
Citalopram vs. mirtazapine —.—— 0.78 (0.40-1.53)

1.01 (0.74-1.37)
0.87 (0.72-1.06)
1.64 (0.31-8.76)
1.08 (0.88-1.33)
0.92 (0.74-1.14)
0.79 (0.41-1.52)
1.02 (0.82-1.26)
1.21(1.01-1.24)
1.66 (0.31-8.81)
1.05 (0.75-1.49)
0.88 (0.72-1.07)

et

Duloxetine vs. venlafaxinet or First SNRI SNRI 1.28 (0.86-1.91)
Duloxetine vs. mirtazapine 1.03 (0.79-1.35)
Mirtazapine vs. venlafaxine 1.01 (0.81-1.27)
f T T T 1
0.2 0.5 1 2 5 10

All estimates are based on network meta-analyses except for those marked with an asterisk or a dagger.
* Based on mera-analysis of head-to-head trials.
T Based on indirect comparisons with meta-regression.
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Systematic reviews using meta-analysis suggest that antidepressant drugs, when
considered individually or by class, are more effective than placebo in the treatment
of major depression, and are generally equally effective (Cochrane Database of
Systematic Reviews; Gartlehner er al., 2008; NICE, 2004a). SSRIs are considerably
safer in overdose than TCAs, are generally better tolerated than antidepressants from
other classes and most are available as generic preparations. An SSRI was recom-
mended as first-line pharmacological treatment of moderate to severe depression in
the previous guideline, and SSRIs are now the most commonly prescribed group of
antidepressants in the UK (see also Section 9.2).



12 new generation antidepressants
19 meta-analyses published in the last two years

“Although Mirtazapine is likely to have a faster onset of
action than Sertraline and Paroxetine no significant
differences were observed...”

“...statistically significant differences in
terms of efficacy .... between
Fluoxetine and Venlafaxine, but the

clinical meaning of these differences is
uncertain...”

"...meta-analysis
highlighted a trend
in favour of
Sertraline over
other Fluoxetine”

“Venlafaxine tends to have a

favorable trend in response rates
compared with duloxetine”




Traditional meta-analysis does not help!

Number of Numberof  Efficacy Acceptability
studies patients
Response rate (responders/ OR (95% Cl) Dropout rate (dropouts/  OR (95% CI)
total randomised) total randomised)

Bupropion vs
Escitalopram 3 842 163/279vs 172/287 0-93 (0-60-1-45) 105/417 vs 109/425 098 (0-72-134)
Fluoxetine 3 740 187/369 vs 206/371 0-82 (0-62-1-10) 134/369vs134/371 1-01 (0-75-1-36)
Paroxetine 2 240 34/48 vs 40/52 073 (0:30-179) 22117 vs 26/123 0-86 (0-45-1-63)
Sertraline 3 727 237/364 vs231/363 107 (0-79-1-45) 63/242 vs 82/237 0-66 (038-1-16)
Venlafaxine 3 1127 307/563 vs 329/564 0-85 (0-63-1-16) 150/563 vs 152/564 0-99 (0-76-1-31)
Citalopramvs
Escitalopram 5 1604 319/622 vs 426/725 0-68 (0-53-0-87) 127/750 vs 141/854 117 (0-83-1-64)
Fluoxetine 3 740 216/364 vs 219/376 105 (0-77-1-43) 75/364vs 68/376 117 (0-80-1.70)
Fluvoxamine 1 217 33/108 vs 31/109 111 (0-62-1-98) 22/108 vs 29/109 0-71(0-37-1-33)
Mirtazapine 1 270 117/133 vs 116/137 132 (0-66-2-66) 8/133 vs18/137 0-42 (0-18-1.01)
Paroxetine 1 406 77/199 vs 102/207 1.54 (1.04-2-28) 41/199 vs 43/207 1-01 (0-62-1.63)
Rehoxetine 2 451 145/227 vs110/224 172 (1.01-2.93) R1/227 vs 73/224 0-86 (0-22-3-46)
Sertraline 2 615 139/200 vs 136/200 0-93 (0-61-1:42) 60/307 vs 82/308 0-67 (0-46-0-98)
Venlafaxine 1 151 LOf75vs 49/76 110 (0-56-2-16)
Duloxetine vs
Escitalopram 3 1120 260/562 vs 286/558 077 (0-52-1-13) 131/411vs 87/414 193 (0-99-3-77)




We included only randomised controlled trials (RCTs) that compared any of the following
12 new-generation antidepressants as monotherapy in the acute-phase treatment of
adults with unipolar major depression:

* bupropion

e citalopram

* duloxetine

* escitalopram
* fluoxetine

* fluvoxamine
* milnacipran
* mirtazapine
* paroxetine
* reboxetine
* sertraline
 venlafaxine
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Search strategy

To identify the relevant studies, we reviewed the Cochrane Collaboration Depression,
Anxiety, and Neurosis review group controlled trials registers (CCDANDTR-studies and
CCDANCTR-references) up to Nov 30, 2007.

These registers are compiled from systematic and regularly updated searches of Cochrane
Collaboration CENTRAL register,* AMED, CINAHL, EMBASE, LiLACS, MEDLINE, UK National
Research Register, PSYCINFO, PSYNDEX, supplemented with hand searching of 12
conference proceedings (http://www.thecochranelibrary.com).

*The Cochrane Central Register of Controlled Trials (CENTRAL) serves as the most comprehensive
source of reports of controlled trials. CENTRAL is published as part of The Cochrane Library and is
updated quarterly. As of January 2008 (Issue 1, 2008), CENTRAL contains nearly 530,000 citations to
reports of trials and other studies potentially eligible for inclusion in Cochrane reviews, of which
310,000 trial reports are from MEDLINE, 50,000 additional trial reports are from EMBASE and the
remaining 170,000 are from other sources such as other databases and hand-searching.

Many of the records in CENTRAL have been identified through systematic searches of MEDLINE and
EMBASE. CENTRAL, however, includes citations to reports of controlled trials that are not indexed in
MEDLINE, EMBASE or other bibliographic databases; citations published in many languages; and
citations that are available only in conference proceedings or other sources that are difficult to access.
It also includes records from trials registers and trials results registers (full details available at
http://www.cochrane-handbook.org/).
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We asked pharmaceutical companies, regulatory agencies, and study investigators to
supply all available information.

No language restrictions were applied.

The following drug-approving agencies - (the Food and Drug Administration in the USA,
the Medicines and Healthcare products Regulatory Agency in the UK, the European
Medicines Agency in the EU, the Pharmaceuticals and Medical Devices Agency in Japan,
the Therapeutic Goods Administration in Australia) and ongoing trial registers
(clinicaltrials.gov in the USA, ISRCTN and National Research Register in the UK,
Netherlands Trial Register in the Netherlands, EUDRACT in the EU, UMIN-CTR in Japan and
the Australian Clinical Trials Registry in Australia) were hand-searched for published,
unpublished and ongoing controlled trials.

The following phrase was used: [depress* or dysthymi* or adjustment disorder* or mood
disorder* or affective disorder or affective symptoms] and combined with a list of the 12
specific second-generation antidepressants.

Two persons within the reviewing team independently reviewed references and abstracts
retrieved by the search, assessed the completeness of data abstraction, and confirmed
quality rating. Any disagreements were resolved via discussion with a third member of the
reviewing team. A structured data abstraction form was used to ensure consistency of
appraisal for each study (see Appendix 2).
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Websites of pharmaceutical companies

e Eli Lilly: www.lilly.com

* Lundbeck: www.lundbeck.com

e Organon: www.organon.com

* Solvay: www.solvay.com

* Pfizer: www.pfizer.com

* GlaxoSmithKline: www.gsk.com

* Bristol Myers Squibb: www.bms.com
* Pierre Fabre : www.pierre-fabre.com
* Wyeth: www.wyeth.com

Medical Control Agencies

* Food and Drug Administration (USA): www.fda.gov

* European Medicines Agency (EU): www.emea.europa.eu

* Pharmaceuticals and Medical Devices Agency (Japan): www.pmda.go.jp
* Therapeutic Goods Administration (Australia): www.tga.gov.au
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345 potentially relevant studies identified for retrieval from literature search

v

98 articles excluded after initial screening
of titles and abstracts

v

v

27 additional references

v

274 potentially eligible articles retrieved with full text for more detailed analysis

v

172 articles excluded after detailed screening
68 duplicate
11 meeting abstracts (unable to extract
any data)
39 non-randomised design
4 not including active comparator arm
5 full text unavailable
18 unable to extract any data
27 reviews or pooled analyses

v

v

15 unpublished studies (from
pharmaceutical industry websites)

117 randomised controlled trials eligible for multiple treatment meta-analysis*
14 comparing bupropion with other second-generation antidepressants
16 comparing citalopram with other second-generation antidepressants

8 comparing duloxetine with other second-generation antidepressants
19 comparing escitalopram with other second-generation antidepressants
54 comparing fluoxetine with other second-generation antidepressants
11 comparing fluvoxamine with other second-generation antidepressants

6 comparing milnacipran with other second-generation antidepressants
13 comparing mirtazapine with other second-generation antidepressants
32 comparing paroxetine with other second-generation antidepressants

8 comparing reboxetine with other second-generation antidepressants
27 comparing sertraline with other second-generation antidepressants
28 comparing venlafaxine with other second-generation antidepressants

Figure 1: Study selection process

*117 randomised controlled trials correspond to 236 arms because two three-arm studies comparing fluoxetine

with paroxetine and sertraline were included in this multiple-treatments meta-analysis.

117 RCTs
* 15 unpublished

25 928 individuals
* 24 595 (111 RCTs) EFF
* 24 693 (112) ACC
* 64% women

8-1 weeks (follow up)

109-8 (9—-357) (sample)



Comparability of dosages

The dose is an important issue when comparing pharmacological treatments. We used a
modified version of a published classification, described by Gartlehner and colleagues.

Range (mg/day) Low Medium High
Bupropion 150-450 <3375 337-5-412.5 >412-5
Citalopram 20-60 <30 30-50 >50
Duloxetine 60-100 <70 70-90 >90
Escitalopram 10-30 <15 15-25 >25
Fluoxetine 20-60 <30 30-50 >50
Fluvoxamine 50-300 <75 75-125 >125
Milnacipran 50-300 <75 75-125 >125
Mirtazapine 15-45 <225 22.5-37.5 >37-5
Paroxetine 20-60 <30 30-50 >50
Reboxetine 4-12 <5 5-9 >9
Sertraline 50-200 <75 75-125 >125
Venlafaxine 75-250 <1563  156-25-218-7 >218-75
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Figure 2: Network of eligible comparisons for the multiple-treatment meta-analysis for efficacy (response rate)
The width of the lines is proportional to the number of trials comparing each pair of treatments, and the size of
each node is proportional to the number of randomised participants (sample size). The network of eligible
comparisons for acceptability (dropout rate) analysis is similar.



Outcome measures

We defined acute treatment as 8-week treatment for both efficacy and
acceptability analyses (Bauer et al., 2002).

Response and dropout rates were chosen as primary outcomes, being the
most consistently reported estimates of acute-treatment efficacy and
acceptability.

Response: the proportion of patients who had a reduction of at least 50%
from the baseline score on HDRS or MADRS

Treatment discontinuation (acceptability): the number of patients who
terminated the study early for any reason during the first 8 weeks of
treatment (dropouts).



[ Efficacy (response rate) (95% Cl) Bl Comparison [ Acceptability (dropout rate) (95% Cl)

1-00 0-75 1-06 0-89 0-73 0-87 0-87 0-81 0_62 1.01 0-84
(078-128)  (055-1.01)  (0.86-132)  (074-1.08)  (0.53-1.00)  (0.58-1.24)  (0-66-114)  (0-65-1.00)  (0-45-0-86)  (0-82-127)  (0-68-1.02)

0-98 T 0.75 1.07 0-90 0-73 0-87 0-87 0-81 0-62 1-02 0-84
(078-1-23) (0-55-1-02) (0-86-1-31) (073-1-09) (0-54-0-99) (0-60-1-24) (0-66-1-15) (0-65-1.01) (0-45-0-84) (0-81-1-28) (0-67-1-06)
1.09 1.12 DUL 1-43 1.19 0.98 1-16 1.16 1-08 0-83 1.36 1.12
(0-83-1.43)  (0-87-1.44) (1.09-1.85)  (0.91-1.57) (0-67-1-41) (0.77-1.73) (0-83-1.61)  (0-84-1.40)  (0.57-122)  (1.01-1.83)  (0-84-1.50)
0-82 0-84 0-75 ESC 0-84 0-69 0-81 0-81 0-76 0-58 0-95 0-78
(0-67-1.01) (070-1.01)  (0-60-0-93) (070-1.01)  (0-50-0-94)  (0-55-1.15) (0-62-1.07)  (0-62-0-93)  (0-43-0-8™ ™ H/M MM ® Ra640.97)

|
1.08 1-10 0-99 FLU 0-82 0-97 0-97 0-91 0-70 : 1.14 m 094
(0-90-1.29)  (0-93-1:31) (0-79-1-24) (0-62-1.07)  (0-69-1.32) (0:77-1-21) (079-1.05)  (0-53-0-92 M (0-96-1.36) (=~81—1r09)
| |
1.10 1.13 1.01 1.35 1.02 FVX 1.18 118 1-10 08 eann @8 nnnyllg
(0-83-147)  (0-86-1.47)  (0.74-138)  (1.02-1.76)  (0-81-1.30) (076-1.75) (0-87-1.61)  (0-84-1.47)  (0-57-1.26)  (1-03-1-89)  (0-86-1.54)
1.07 1.09 0-97 1.30 0-99 0-97 MIL 0-99 0-94 0-72 117 0-97

(0-77-1:48) (0-78-1.50) (0-69-1-38) (0-95-1.78) (0-74-1-31) (0-68-1-37)

gEEEEEERP
0-79 0-80 0-72 0-96 0-73 0-71 0-74 093 g 0-72 5 117 0-97
(0.72-1.00) (0-63-1.01)  (0-54-0-94)  (0-76-119)  (0-60-0-88)  (0-55-0-92)  (0-53-1.01) (075-1.17) ™ (0-51-1.03) : (0-91-151) (0.76-1-23)
EEEEER
1-06 1-08 0.9/ 1-30 0-98 0-96 1-00 1-35 0-77 1-25 1-03
(0.87-130)  (0.90-130)  (0-78-120)  (110-1-53)  (0-86-112) (0.76-123) (0.74-1:33) (111-1-64) (056-1.05)  (1-04-1.52)  (0-86-1.24)
| |

gqEEEEEN
1-60 1-63 1-46 1.95 1-48 1-45 1.50 mu 2:0 = 1.50 1-63 134
(120-216)  (1.25-214)  (1.05-2.02)  (1-47-2.5%" ™ P ¥eE NS ® "g.032.02)  (1.03-2.18) W (1.52-2.78) :(1-16—1-98) (1-19-224)  (0-99-1-83)
- | | | |

(0-69-153)  (068-131)  (0-48-110)  (0-84-172)  (0-69-1-40)

. = En
0-87 0-88 0-79 1-06 : 0-80 m 0-/9 0-81 110 0-82 0-54 0-82
(072-1:05)  (072-1.07)  (0-62-1.01)  (0-88-1.27 M (0-69-0-93) W M™.61-1.01)  (0.-60-111)  (0-90-1:36)  (0-69-0.96)  (0-41-0-71) (0-67-1.00)
. "
0-85 0-86 0-77 103 emm Qs/8@u mm® Q-77 0-79 1.08 0-79 0-53 0-98

(0.70-1-01) (071-1.05)  (0-60-0-99)  (0.86-124)  (0-68-0-90)  (0-59-0-99)  (0.58-1.08)  (0-87-133)  (0-67-0-94)  (0-40-0-69)  (0-82-1.16) VEN

Figure 3: Efficacy and acceptability of the 12 antidepressants

Drugs are reported in alphabetical order. Results are the ORs in the column-defining treatment compared with the ORs in the row-defining treatment. For efficacy, ORs
higher than 1 favour the column-defining treatment (ie, the first in alphabetical order). For acceptability, ORs lower than 1 favour the first drug in alphabetical order. To
obtain ORs for comparisons in the opposite direction, reciprocals should be taken (eg, the OR for FLU compared with CIT is 1/1.10=0-91). Significant results are in bold
and underscored. BUP=bupropion. CIT=citalopram. DUL=duloxetine. ESC=escitalopram. FLU=fluoxetine. FVX=fluvoxamine. MIL=milnacipran. MIR=mirtazapine.
PAR=paroxetine. REB=reboxetine. SER=sertraline. VEN=venlafaxine. MTM=multiple-treatments meta-analysis. OR=0dds ratio. Cl=credibility interval.
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Figure 4: Ranking for efficacy (solid line) and acceptability (dotted line)
Ranking indicates the probability to be the best treatment, the second best, the third best, and so on, among the 12 antidepressants.




The cumulative probabilities of being among the four most efficacious treatments

Rank Drug %
1. Mirtazapine 24-4
2. Escitalopram 237
3. Venlafaxine 22-3
4, Sertraline 20-3
5. Citalopram 34
6. Milnacipran 2:7
7. Bupropion 2:0
8. Duloxetine 0-9
9. Fluvoxamine 0-7
10. Paroxetine 0-1
11. Fluoxetine 0-0

Reboxetine 0-0

[N
g



The cumulative probabilities of being among the four most efficacious treatments and
among the four best treatments in terms of acceptability

Rank Drug % Drug %
1. Mirtazapine 24-4 Escitalopram 276
2. Escitalopram 23-7 Sertraline 21-3
3. Venlafaxine 22-3 Bupropion 19-3
4. Sertraline 20-3 Citalopram 18-7
5. Citalopram 34 Milnacipran 7-1
6. Milnacipran 2:7 Mirtazapine 4-4
7. Bupropion 2:0 Fluoxetine 34
8. Duloxetine 0-9 Venlafaxine 0-9
9. Fluvoxamine 0-7 Duloxetine 0-7
10. Paroxetine 0-1 Fluvoxamine 0-4
11. Fluoxetine 0-0 Paroxetine 0-2
12. Reboxetine 0-0 Reboxetine 0-1
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Reboxetine for acute treatment of major depression:
systematic review and meta-analysis of published and
unpublished placebo and selective serotonin reuptake

inhibitor controlled trials
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Harter, head of department of medical psychology,” Mandy Kromp, statistician,> Thomas Kaiser, head of
department of drug assessment,> Michaela F Kerekes, data manager,? Martin Gerken, researcher,® Beate
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ABSTRACT

Objectives To assess the benefits and harms of
reboxetine versus placebo or selective serotonin reuptake
inhibitors (SSRIs) in the acute treatment of depression,
and to measure the impact of potential publication biasin
trials of reboxetine.

Design Systematic review and meta-analysis including
unpublished data.

Data sources Bibliographic databases (Medline, Embase,
PsycINFO, BIOSIS, and Cochrane Library), clinical trial
registries, trial results databases, and regulatory

difference in response rates between patients receiving
reboxetine and those receiving placebo (OR 1.24, 95% Cl
0.98 to 1.56; P=0.071; 1’=42.1%). Reboxetine was
inferior to SSRIs (fluoxetine, paroxetine, and citalopram)
for remission rates (OR 0.80, 95% Cl 0.67 to 0.96;
P=0.015) and response rates (OR 0.80, 95% Cl 0.67 to
0.95; P=0.01). Reboxetine was inferior to placebo for both
harm outcomes (P<0.001 for both), and to fluoxetine for
withdrawals owing to adverse events (OR 1.79, 95% Cl
1.06t0 3.05; P=0.031). Published data overestimated the
benefit of reboxetine versus placebo by up to 115% and
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Trial Reboxetine Placebo Odds ratio Weight Odds ratio

(n/N) (n/N) (95% CI) (%) (95% CI)
Remission
014 60/126 34/128 13.2 2.51 (1.49 to0 4.25)
015 47/110 40/111 — 12.7 1.32 (0.77 to0 2.27)
046 132/252 124/247 - 19.1 1.09 (0.77 to 1.55)
047 109/238 101/239 — 18.7 1.15 (0.80 to 1.66)
050 48/144 54/143 —— 14.4 0.82 (0.51 to 1.34)
045 30/88 33/86 = 10.8 0.83 (0.45 to 1.54)
049 29/106 27/104 — 11.0 1.07 (0.58 t0 1.98)
Total 455/1064 413/1058 < 100.00 1.17 (0.91 to 1.51)

Total heterogeneity: 1°=49.0%, P=0.068; total effect: P=0.216

Wuw ) ITT”

Response
014 70/126 43/128 13.1 2.47 (1.49 t0 4.11)
015 65/110 58/111 — 12.3 1.32 (0.78 to 2.25)
046 144/252 136/247 == 19.3 1.09 (0.76 to 1.55)
047 120/238 108/239 — 19.0 1.23 (0.86 t0 1.77)
050 60/144 63/143 ————a 14.4 0.91 (0.57 to 1.45)
045 38/88 39/86 — 10.5 0.92 (0.50 to 1.67)
049 42/106 35/104 — 11.4 1.29 (0.74 t0 2.27)

Total 539/1064 482/1058 100.00 1.24(0.98to 1.56)

Total heterogeneity: 1>=42.1%, P=0.110; total effect: P=0.071

091 20/27 5/25 — 11.43 (3.10t0 42.12)
0.20 0.33 0.50 1 2 3 5
Control better Reboxetine better

Fig 2| Forest plot showing meta-analyses of remission and response rates for trials that compared reboxetine with placebo.
Empty boxes show published studies and filled boxes show unpublished studies. Study 091 is not included in the pooled
analysis of response of reboxetine versus placebo because of high heterogeneity (see text for details). Cl, confidence interval;
n, number of patients with event; N, number of patients in treatment group



Adjusting for sponsorship bias
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Result: No effect of sponsoring!
B was practically zero and the change in
effectiveness was negligible

Lancet 2009 Cipriani, Fukurawa, Salanti et al



Meta-regression

In @ meta-regression analysis to assess potential sponsorship bias, ORs and final rankings
did not substantially change. The cumulative probability of being among the four best
treatments became slightly smaller for those drugs in trials which were sponsored by the
marketing company, with the comparators moving up the ranking slightly.

Rank Drug % N of RCTs sponsored by Total N of RCTs
drug manufacturer included in the
(or unclear) [%] MTM
1. Mirtazapine 24-4 13 [100%)] 13
. 2. Escitalopram 23-7 16 [84.2%] 19
Efficacy
3. Venlafaxine 22-3 17 [60.7%] 28
4. Sertraline 20-3 12 [44.4%] 27



Meta-regression

In @ meta-regression analysis to assess potential sponsorship bias, ORs and final rankings
did not substantially change. The cumulative probability of being among the four best
treatments became slightly smaller for those drugs in trials which were sponsored by the

marketing company, with the comparators moving up the ranking slightly.

Efficacy

Acceptability

Rank

. — Y N e

Drug

Mirtazapine
Escitalopram
Venlafaxine
Sertraline
Escitalopram
Sertraline
Bupropion

Citalopram

%

24-4
23-7
22-3
20-3
24-4
23-7
22-3
20-3

N of RCTs sponsored by
drug manufacturer
(or unclear) [%]

13 [100%)]
16 [84.2%]
17 [60.7%]
12 [44.4%]
16 [84.2%]
12 [44.4%]
13 [92.8%]

11 [68.7%)]
(5 RCTs are CIT vs ESC)

Total N of RCTs
included in the
MTM

13
19
28
27
19
27
14
16
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@W Comparative efficacy and acceptability of 12 new-generation
antidepressants: a multiple-treatments meta-analysis

Andrea Cipriani, Toshiaki A Furukawa, Georgia Salanti, John R Geddes, Julian P T Higgins, Rachel Churchill, Norio Watanabe, Atsuo Nakagawa,
Ichiro M Omeri, Hugh McGuire, Michele Tansella, Corrado Barbui

Summary

Background Conventional meta-analyses have shown inconsistent results for efficacy of second-generation
antidepressants. We therefore did a multiple-treatments meta-analysis, which accounts for both direct and indirect
comparisons, to assess the effects of 12 new-generation antidepressants on major depression.

Methods We systematically reviewed 117 randomised controlled trials (25928 participants) from 1991 up to
Nov 30, 2007, which compared any of the following antidepressants at therapeutic dose range for the acute treatment
of unipolar major depression in adults: bupropion, citalopram, duloxetine, escitalopram, fluoxetine, fluvoxamine,
milnacipran, mirtazapine, paroxetine, reboxetine, sertraline, and venlafaxine. The main outcomes were the proportion
of patients who responded to or dropped out of the allocated treatment. Analysis was done on an intention-to-treat
basis.

Findings Mirtazapine, escitalopram, venlafaxine, and sertraline were significantly more efficacious than duloxetine

(odds ratios [OR] 1-39, 1-33, 1-30 and 1-27, respectively), fluoxetine (1-37, 1-32, 1-28, and 1-25, respectively),

fluvoxamine (1-41, 1-35, 1-30, and 1-27, respectively), paroxetine (1-35, 1-30, 1-27, and 1-22, respectively), and

Correspondéncaar reboxetine (2-03, 195, 1-89, and 1-85, respectively). Reboxetine was significantly less efficacious than all the other

DA sl Depastiant antidepressants tested. Escitalopram and sertraline showed the best profile of acceptability, leading to significantly
oF Medisiniaand Pl peal, fewer discontinuations than did duloxetine, fluvoxamine, paroxetine, reboxetine, and venlafaxine.

Section of Psychiatry and Clinical

Psychology, University of Verona,  Interpretation Clinically important differences exist between commonly prescribed antidepressants for both efficacy

Policlinico "G B Rossi”, Piazzale L~ and acceptability in favour of escitalopram and sertraline. Sertraline might be the best choice when starting treatment

AScuro, 10,37134, Verona, Italy ~ for moderate to severe major depression in adults because it has the most favourable balance between benefits,

andrea.cipriani@univr.it ~ acceptability, and acquisition cost.

Funding None., Lancet 2009; 373: 746-538
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“Sertraline might be the
best choice when starting
treatment for moderate to
severe major depression in
adults because it has the most
favourable balance between
benefits, acceptability, and
acquisition cost.”
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Comparative efficacy and acceptability of antimanic drugs
in acute mania: a multiple-treatments meta-analysis

Andrea Cipriani, Corrado Barbui, Georgia Salanti, Jennifer Rendell, Rachel Brown, Sarah Stockton, Marianna Purgato, Loukia M Spineli,
Guy M Goodwin, John R Geddes

Summary

Background Conventional meta-analyses have shown inconsistent results for efficacy of pharmacological treatments
for acute mania. We did a multiple-treatments meta-analysis, which accounted for both direct and indirect
comparisons, to assess the effects of all antimanic drugs.

Methods We systematically reviewed 68 randomised controlled trials (16 073 participants) from Jan 1, 1980, to Nov 25,
2010, which compared any of the following pharmacological drugs at therapeutic dose range for the treatment of
acute mania in adults: aripiprazole, asenapine, carbamazepine, valproate, gabapentin, haloperidol, lamotrigine,
lithium, olanzapine, quetiapine, risperidone, topiramate, and ziprasidone. The main outcomes were the mean
change on mania rating scales and the number of patients who dropped out of the allocated treatment at 3 weeks.
Analysis was done by intention to treat.

Findings Haloperidol (standardised mean difference [SMD] —0-56 [95% CI -0-69 to —0-43]), risperidone (-0-50
[-0-63 to -0-38]), olanzapine (-0-43 [-0-54 to -0-32], lithium (-0-37 [-0-63 to —0-11]), quetiapine (-0-37
[-0-51 to —0-23)), aripiprazole (—0-37 [-0-51 to —0-23]), carbamazepine (—-0-36 [-0-60 to —0-11], asenapine (-0-30
[-0-53 to —0-07]), valproate (-0-20 [-0-37 to —0-04]), and ziprasidone (—0-20 [-0-37 to —0-03]) were significantly
more effective than placebo, whereas gabapentin, lamotrigine, and topiramate were not. Haloperidol had the highest
number of significant differences and was significantly more effective than lithium (SMD -0-19 [95% CI
-0-36 to —0-01]), quetiapine (—0-19 [-0-37 to 0.01]), aripiprazole (—0-19 [-0-36 to —0-02]), carbamazepine (-0-20
[-0-36 to -0-01]), asenapine (-0-26 [-0-52 to 0-01]), valproate (-0-36 [-0-56 to -0-15]), ziprasidone (-0-36
[-0-56 to —0-15]), lamotrigine (-0-48 [-0-77 to —0-19]), topiramate (—0-63 [-0- 84 to —0-43]), and gabapentin (-0-88
[-1-40 to —0-36]). Risperidone and olanzapine had a very similar profile of comparative efficacy, being more effective
than valproate, ziprasidone, lamotrigine, topiramate, and gabapentin. Olanzapine, risperidone, and quetiapine led
to significantly fewer discontinuations than did lithium, lamotrigine, placebo, topiramate, and gabapentin.

Interpretation Overall, antipsychotic drugs were significantly more effective than mood stabilisers. Risperidone,
olanzapine, and haloperidol should be considered as among the best of the available options for the treatment of
manic episodes. These results should be considered in the development of clinical practice guidelines.



7110 records identified through database search

6528 excluded because duplicates
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582 screened

—| 398 excluded after initial screening of titles and abstracts

— 4 unpublished studies (from pharmaceutical industry websites)
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188 full-text articles assessed for eligibility

129 excluded after detailed screening
19 duplicates
18 meeting abstracts (unable to extract any data)
26 non-randomised design
| 9 comparing with non-oral formulation of antimanic drugs
3 full text unavailable
13 unable to extract any reliable data
37 reviews or pooled-analyses
4 RCTs could not be included in the network (no usable data)

9 additional unpublished studies after contact with
pharmaceuticial industries manufacturing antimanic drugs

—
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68 randomised controlled trials included in the multiple
treatment meta-analysis*
7 aripiprazole vs other antimanic drugs or placebo
48 placebo vs antimanic drugs
18 lithium vs other antimanic drugs or placebo
13 haloperidol vs ather antimanic drugs or placebo
7 quetiapine vs other antimanic drugs or placebo
6 ziprasidone vs other antimanic drugs or placebo
17 olanzapine vs other antimanic drugs or placebo
3 lamotrigine vs other antimanic drugs or placebo
10 valproate vs other antimanic drugs or placebo
10 risperidone vs other antimanic drugs or placebo
2 asenapine vs other antimanic drugs or placebo
8 carbamazepine vs other antimanic drugs or placebo
5 topiramate vs other antimanic drugs or placebo
1 gabapentin vs other antimanic drugs or placebo

Figure 1: Included and excluded studies
*68 randomised trials correspond to 155 groups because three-group or
four-group studies were included in this multiple-treatments meta-analysis.

14 treatments were analysed:
aripiprazole, asenapine, carbamazepine,
valproate, gabapentin, haloperidol,
lamotrigine, lithium, olanzapine,
paliperidone, quetiapine, risperidone,
topiramate, ziprasidone, and placebo.

Most trials (54 [79%] of 68) were two-
grouped studies and the rest were three-
grouped studies in which one active
comparator was usually haloperidol.

17 trials had a combination design, in
which the antimanic drugs of interest were
added to lithium or valproate. Of these
trials, only one was a three-grouped study
and the remaining 16 were two-grouped.

Overall, 16 073 patients were randomly
assigned to one of the 14 antimanic
treatments or to placebo and were
included in the multiple-treatments meta-
analysis.



Number

Overall number Efficacy Acceptability

of studies of patients

Standardised mean difference  Response rate OR Dropout rate OR

(95% CI) (95% () (95% CI)
Aripiprazole vs
Haloperidol 2 679 0-05 (-0-10 to 0-20) 1.16 (0-76t0 1.77) 0-58 (0-25t0 1-35)
Lithium 1 315 -0-06 (-0-28 to 0-16) 1.09 (0-70 to 1:70) 1.07 (0-69 to 1-66)
Placebo 6 1959 -0-31 (-0-42 to -0-20) 175 (1-37 to 2-24) 0-86 (0-62t0 1-19)
Asenapine vs
Olanzapine 2 774 0-22 (0-08to 0-37) 0-68 (0-46 t0 1-03) 2:04 (1-49t0 2-86)
Placebo 2 582 -0-42 (-0-59 to-0-24) 2:04 (1-20to 3-45) 0-80 (0-56 to 1-14)
Carbamazepine vs
Valproate 1 30 0-85 (0-10 to 1-60) 0-41(0-09 to 1.92) 1-00 (0-16 to 5-88)
Haloperidol 3 70 -0-09 (-0-56 t0 0:38) 0-80 (0-12 to 5:56) 0-81 (0-06 to 10-00)
Lithium 2 67 0-23(-0-30t0 0-76) 0-81(0-08 to 8-33)
Placebo 1 443 -0-50 (-0-69 to -0-30) 312 (2:08 to 4-76) 0-71 (0-49 to 1.04)
Gabapentin vs
Placebo 1 118 0-32 (-0-08 to 0-72) 1.75 (0-83 to 3-70)
Haloperidol vs
Aripiprazole 2 679 -0-05 (-0-20to 0-10) 0-86 (0-56t0 1-32) 1-72 (0-74 to 4-00)
Carbamazepine 3 70 0-09 (-0-38 to 0-56) 1.25(0-18 to 8-44) 1-23 (0-10 to 15-43)
Lithium 2 44 -111 (-1-89 to -0-33) 0-98 (0-09 to 11-11)
Olanzapine 2 578 -0-15 (-0-32 t0 0-03) 114 (0-76 to 1.70) 1-86 (0-81to 4-30)
Placebo 6 1285 -0-58 (-0-77 to-0-39) 2.27(1-54t0 3-33) 0.72 (0-50to 1.06)
Quetiapine 1 201 -0-42 (-0-71to-0-14) 1.71(0-98 to0 3.00) 0-52 (0-28 to 0-98)
Risperidone 3 433 0-02 (-0-17 to 0-21) 0-95 (0-60 to 1-51) 1:36 (072 to 2-57)
Ziprasidone 1 350 -0-51 (-0-72 to -0-29) 2:05 (133 t0 3-14) 0-83 (0-55 to 1-28)
Lamotrigine vs
Lithium 3 303 0-21 (-0-02 to 0-50) 0-76 (018 to 3-23) 1.01 (0-26 to 3-85)
Placebo 2 331 0-01 (-0-21to 0-22) 125 (0-81t0 1-96)
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Figure 2: Network of eligible comparisons for the multiple-treatments meta-analysis for efficacy

The width of the lines is proportional to the number of trials comparing every pair of treatments, and the size of
every node is proportional to the number of randomised participants (sample size). The networks of eligible
comparisons for acceptability analysis dropout rate) and for efficacy as binary outcome are similar

(webappendix pp 26-27).
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SMD (95% Crl) OR (95% Crl)
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Figure 3: Forest plots of MTM results for efficacy outcomes and dropout rate with placebo as reference compound

Standardised mean differences lower than 0 and ORs lower than 1 favour active compound. *As stated in the protocol, data from risperidone and paliperidone were merged.
MTM= multiple-treatments meta-analysis. OR=odds ratio. Crl=credibilty interval.
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SMD (95% Crl) OR (95% Crl)
Aripiprazole  -0-37 (-0-51to -0-23) —— 0-50 (0-38 to 0-66) —t—
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Carbamazepine -0-36 (-0-60 to-0-11) ] 0-40 (0-22t0 0-77) |
Valproate -0-20 (-0-37to -0-04) —— 0-50 (0-36 to 0-70) —
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Figure 3: Forest plots of MTM results for efficacy outcomes and dropout rate with placebo as reference compound

Standardised mean differences lower than 0 and ORs lower than 1 favour active compound. *As stated in the protocol, data from risperidone and paliperidone were merged.

MTM= multiple-treatments meta-analysis. OR=odds ratio. Crl=credibilty interval.
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Figure 4: Efficacy and acceptability of all antimanic drugs according to multiple-treatments meta-analysis (primary outcomes)
Drugs are reported in order according to efficacy ranking. Comparisons between treatments should be read from left to right and the estimate is in the cell in common between the column-defining
treatment and the row-defining treatment. For efficacy, SMD below 0 favour the column-defining treatment- For acceptability, ORs higher than 1 favour the column-defining treatment. To obtain
SMDs for comparisons in the opposite direction, negative values should be converted into positive values, and vice versa. To obtain ORs for comparisons in the opposite direction, reciprocals should
be taken. Significant results are in bold and underscored. ARI=aripiprazole. ASE=asenapine. CBZ=carbamazepine. VAL=valproate. GBT=gabapentin. HAL=haloperidol. LAM=lamotrigine. LIT=lithium.
OLZ=olanzapine. PBO=placebo. QTP=quetiapine. RIS=risperidone and paliperidone. TOP=topiramate. ZIP=ziprasidone. Crl=credibility interval. SMD=standardised mean difference.
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Figure 5: Drugs ordered by their overall probability to be the best treatment in terms of both efficacy and
dropout rate, showing the separate contributions to the overall scores of efficacy and dropout
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Appendix Figure 1. Number of network meta-analyses
published in the scientific literature and their citations since

1997.
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Efficacy of drug treatments for generalised anxiety disorder:
systematic review and meta-analysis

David Baldwin, professor of psychiatry and honorary consultant psychiatrist,' Robert Woods, senior research
executive,” Richard Lawson, statistician,” David Taylor, professor of psychopharmacology”

ABSTRACT

Objective To appraise the evidence for comparative
efficacy and tolerability of drug treatments in patients
with generalised anxiety disorder.

Design Systematic review of randomised controlled trials.
Primary Bayesian probabilistic mixed treatment meta-
analyses allowed pharmacological treatments to be
ranked for effectiveness for each outcome measure, given
as percentage probability of being the most effective
treatment. Secondary frequentist mixed treatment meta-
analyses conducted with random effects model; effect
size reported as odds ratio and 95% confidence interval.
Data sources Medline, Embase, BIOSIS, PsycINFO, Health
Economic Evaluations Database, National Health Service
Economic Evaluation Database, and Database of
Abstracts of Reviews of Effects via DataStar, and Cochrane

meta-analyses, fluoxetine was ranked first for response
and remission (probability of 62.9% and 60.6%,
respectively) and sertraline was ranked first for
tolerability (49.3%). In a subanalysis ranking treatments
for generalised anxiety disorder currently licensed in the
United Kingdom, duloxetine was ranked first for response
(third across all treatments; 2.7%), escitalopram was
ranked first for remission (second across all treatments;
26.7%), and pregabalin was ranked first for tolerability
(second across all treatments; 7.7%).

Conclusions Though the frequentist analysis was
inconclusive because of a high level of uncertainty in
effect sizes (based on the relatively small number of
comparative trials), the probabilistic analysis, which did
not rely on significant outcomes, showed that fluoxetine
(in terms of response and remission) and sertraline (in
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Fig 1| Eligible network comparisons between all treatments,
with increasing thickness of lines indicating increasing
number of direct comparisons
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Fig 3| Number of direct comparisons between treatments (or placebo) for generalised anxiety



Efficacy of Venlafaxine Extended Release
in Patients With Major Depressive Disorder
and Comorbid Generalized Anxiety Disorder

Peter H. Silverstone, M.D., FR.C.PC., and Eliseo Salinas, M.D.

Background: A subset of patients with comorbid
major depressive disorder and generalized anxiety
disorder (GAD) was examined from a double-blind,
placebo-controlled study camparing the efficacy and
safety of venlafaxine extended release (XR) and
fluoxetine.

Methoed: From a total of 368 patients, 92 patients
meeting DSM-IV criteria for major depressive disor-
der who also had comorbid GAD were identified.
The comparison group comprised 276 evaluable
noncomorbid patients. Patients received
venlafaxine XR (75-225 mg/day), fluoxetine (20-60
mg/day), or placebo for 12 weeks. Efficacy evalua-
tions included Hamilton Rating Scale for Depression
(HAM-D), Hamilton Rating Scale for Anxiety
(HAM-A), and Clinical Global Impressions (CGI)
scale.

Resulis: By the final assessment at week 12,
comorbid patients in the venlafaxine XR group, but
not in the fluoxetine group, showed a significantly
greater decrease than those in the placebo group in
the primary efficacy variables of mean HAM-D and
in comorbid patients.

{J Clin Psychiatry 2001 ;62:523-529)
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I he majority of patients presenting with major de-
pressive disorder in general practice also have some

degree of associated or concomitant anxiety symptoms.'
Indeed, major depression with acute or subsyndromal anx-
iety is more common than either condition alone.* Gener-
ally, the occurrence of depression and anxiety symptoms
together is associated with greater severity of symptoms,
greaterimpairment, more chronic course of illness, poorer
outcome, and higher incidence of suicide.” In a signifi-
cant proportion of these patients, the severity, quality, and
chronicity .of 'symptoms of depression and anxiety are
sufficient fo fulfill diagnostic criteria for major depressive
disorder and generalized anxiety disorder (GAD) simul-
taneously.’



Table 2. Adjusted Mean Scores and Between-Group Comparisons Versus Placebo
in Patients With Major Depressive Disorder and Comorbid GAD*

Fluoxetine (N = 33) Venlafaxine XR (N =32)
Adjusted Mean Adjusted Mean
Placebo  Adjusted Different From Adjusted Different From
Scale (N =25) Mean S5core  Placebo (95% CL) Mean Score Placebo (95% CL)
HAM-D total
Baseline 27.9 27.9 27.9
Week 1 228 22.8 0.1 (-2.8,2.7) 24.2 1.4 (4.2, 1.4)
Week 2 21.2 20.4 0.8 (=2.2, 3.8) 21.0 0.3 (-2.8, 3.3)
Week 3 20.5 18.9 1.6 (-1.4,4.7) 19.0 1.5 (-1.6,4.6)
Week 4 18.5 16.9 1.7 (-1.6, 5.0) 1748 1.2 (-2.2,4.6)
Week 6 16.5 16.8 —0.3 (-3.9, 3.3) 15.9 0.6 (-3.0,4.3)
Week 8 16.0 15.5 0.5 (=3.4, 4.5) 45 1.5 (-2.5,5.6)
Week 12 16.5 14.0 2.5 (-1.7,6.6) 11.7% 4.840.6, 9.0)
HAM-A total
Baseline 25.7 25.7 25.7
Week 1 224 21.8 0.6 (-1.9,3.1) 23.6 —1.2 (—3.8, 13)
Week 2 20.6 20.0 0.5 (-2.5, 3.6) 20.4 0:2(-2.9/3.3)
Week 3 20.2 18.6 1.6 (-1.6,4.8) 19.2 1.0 (=2.2,4.3)
Week 4 19.4 17.2 2.3 (-1.3,5.8) 17.0 2.4 (-112,6.1)
Week 6 17.5 17.6 0.1 (3.8, 3.6) 15.6 1.9 (-1.8, 5.6)
Week 8 16.1 15.9 0.2 (4.1, 4.5) 14.4 1.7 (=2.6, 6.0)
Week 12 16.9 14.4 25 (-1.7.6.7T) 12.5% 4.5 (0.2, 8.7)

“Based on data from Silverstone and Ravindran.'* Analysis based on last observation carried
forward. Abbreviations: CL = confidence limits, GAD = generalized anxiety disorder,

HAM-A = Hamilton Rating Scale for Anxiety, HAM-D = Hamilton Rating Scale for Depression,
XR = extended release.

*Significant difference vs. placebo (p < .05).




METHOD

Study Design

The present analysis used data from a previously re-
ported prospective, multicenter, double-blind, random-
ized, placebo-controlled comparative study of the effi-
cacy and tolerability of once-daily venlafaxine XR and
fluoxetine in 368 patients with major depressive disorder
and concomitant anxiety.'* In this study, major depressive

RESULTS

From a total of 368 patients, a‘subset of 92 patients
was identified with comorbid major depressive disorder
and GAD at baseline. Ninety patients who had at least 1
baseline evaluation for at least 1 of the primary efficacy
parameters and had at least 1 on-therapy evaluation for
at least 1 of the primary efficacy parameters formed the
ITT population of “comorbid patients.” For comparative
purposes, 269 of the remaining 276 patients were evalu-
able for the ITT efficacy population of “noncomorbid
patients.”

14. Silverstone PH, Ravindran A, for the Venlafaxine XR 360 Study Group.
Once-daily venlafaxine extended release (XR) compared with fluoxetine

in outpatients with depression and anxiety. J Clin Psychiatry 1999;60:
22-28



BN USERS’ GUIDES TO THE MEDICAL LITERATURE

How to Use an Article Reporting a Multiple
Treatment Comparison Meta-analysis

Edward J. Mills, PhD, MSc

John P. A. loannidis, MD, DSc
Kristian Thorlund, PhD, MSc

Holger J. Schiinemann, MD, PhD, MSc
Milo A. Puhan, MD, PhD

Gordon H. Guyatt, MD, MSc

Multiple treatment comparison (MTC) meta-analysis uses both direct (head-
to-head) randomized clinical trial (RCT) evidence as well as indirect evi-
dence from RCTs to compare the relative effectiveness of all included inter-
ventions. The methodological quality of MTCs may be difficult for clinicians
to interpret because the number of interventions evaluated may be large and
the methodological approaches may be complex. Clinicians and others evalu-
ating an MTC should be aware of the potential biases that can affect the
interpretation of these analyses. Readers should consider whether the pri-
mary studies are sufficiently homogeneous to combine; whether the differ-
ent interventions are sufficiently similar in their populations, study designs,
and outcomes; and whether the direct evidence is sufficiently similar to the
indirect evidence to consider combining. This article uses the existing Users’
Guides format to address study validity, interpretation of results, and ap-
plication to a patient scenario.

JAMA. 2012;308(12):1246-1253 WWW.jama.com
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RESEARCH METHODS & REPORTING

Demystifying trial networks and network meta-analysis

Networks of randomized clinical trials can be evaluated in the context of a network meta-analysis,
a procedure that permits inferences into the comparative effectiveness of interventions that may or
may not have been evaluated directly against each other. This approach is quickly gaining popularity
among clinicians and guideline decision makers. However, certain methodological aspects are
poorly understood. Here, we explain the geometry of a network, statistical and conceptual
heterogeneity and incoherence, and challenges in the application and interpretation of data synthesis.
These concepts are essential to make sense of a network meta-analysis.

Edward J Mills associate professor'?, Kristian Thorlund associate professor®®, John P A loannidis
professor®*

'Faculty of Health Sciences, University of Ottawa, 35 University Drive, Ottawa, ON, Canada, K1N 6N5; 2Stanford Prevention Research Center,
Department of Medicine, Stanford University School of Humanities and Sciences, Stanford, CA, USA; *Department of Clinical Epidemiology and

Biostatistics, McMaster University, Hamilton, ON, Canada; ‘Department of Health Research and Policy, Stanford University School of Medicine,
and Department of Statistics, Stanford University School of Humanities and Sciences, Stanford, CA, USA
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Conceptual and Technical Challenges in Network Meta-analysis

Andrea Cipriani, PhD; Julian P.T. Higgins, PhD; John R. Geddes, MD; and Georgia Salanti, PhD

The increase in treatment options creates an urgent need for com-
parative effectiveness research. Randomized, controlled trials com-
paring several treatments are usually not feasible, so other meth-
odological approaches are needed. Meta-analyses provide summary
estimates of treatment effects by combining data from many stud-
ies. However, an important drawback is that standard meta-
analyses can compare only 2 interventions at a time. A new meta-
analytic technique, called network meta-analysis (or multiple
treatments meta-analysis or mixed-treatment comparison), allows
assessment of the relative effectiveness of several interventions,
synthesizing evidence across a network of randomized trials. De-

spite the growing prevalence and influence of network meta-
analysis in many fields of medicine, several issues need to be
addressed when constructing one to avoid conclusions that are
inaccurate, invalid, or not clearly justified. This article explores the
scope and limitations of network meta-analysis and offers advice on
dealing with heterogeneity, inconsistency, and potential sources of
bias in the available evidence to increase awareness among physi-
cians about some of the challenges in interpretation.

Ann Intern Med. 2013;159:* * * FILL THIS IN * * *,
For author affiliations, see end of text.

www.annals.org

he increase in alternative medical treatment options has

led to the need for comparative effectiveness research
(1, 2). Randomized, controlled trials comparing many
treatment options are usually not feasible, so other meth-
odological approaches are needed. A meta-analysis embed-
ded in a systematic review is a useful statistical tool that
provides a summary estimate of treatment effect by com-
bining data from many studies. However, a key limitation
of standard (or pairwise) meta-analyses is that they can
compare only 2 interventions at a time. When several treat-
ment options are available, a series of individual meta-
analyses provides only partial information because it can
only answer questions about pairs of treatments. This does
not support optimal clinical decision making because each
meta-analysis is only one part of the whole picture.

WHAT Is A NETWORK META-ANALYSIS?

Figure 1 presents a network of pharmacologic treat-
ments for acute mania. The primary outcome for short-
term treatment efficacy is the change score on a rating scale
for manic symptoms (11). The lines between treatment
nodes indicate which comparisons have been made in ran-
domized trials. If there is no line between 2 nodes, then no
studies (that is, no direct evidence) compare the 2 drugs. A
network meta-analysis is a simultaneous analysis of the data
from all of these randomized trials. With a network meta-
analysis, the relative effectiveness of 2 treatments can be
estimated even if no studies directly compare them. For
example, no single study has compared aripiprazole and
risperidone but using a common comparator (placebo) al-
lows for an indirect comparison between them. Denoting
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