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Living

Network .
systematic

reviews

meta-analysis

synthesises both direct and indirect “high quality, up-to-date online summaries,
evidence in a network of trials that updated as new research becomes available’
contain multiple interventions LSt D Rtch e

“Embarking on additional

primary research without

Evidence based reviewing systematically what
sample size is already known is unethical,

calculations unscientific and wasteful”
Chalmers I, RSM, 2015




Living

systematic
reviews

“This waste of research might be reduced by the
development of live cumulative network meta-analyses.”

Créquit et al. BMC Medicine (2016) 14:8

DOl 10.1186/512916-016-0555-0 BMC MEdICine

Wasted research when systematic reviews @
fail to provide a complete and up-to-date
evidence synthesis: the example of lung

cancer
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, Amélie Yavchitz'** and Philippe Ravaud'****



Network

meta-analysis

Evidence based
sample size

calculations

STATISTICS IN MEDICINE
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Evidence-based sample size calculations based upon
updated meta-analysis
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Planning future studies based on the
conditional power of a meta-analysis

Verena Roloff," Julian P. T. Higgins"*" and Alex J. Sutton”

Systen :

such recimi dations typleally argue For further studies to miture 1]

future resenrch should depend on e nutare and amount of the existing rescarch, We propose o methad hased
il ations more specitic, A g w I Mleets miet Lysd

ber ol addithonal studies, of thelr nformution sbees aml of the het-
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single study to reach the desivable power no matter how large it is, Copyright © 2012 John Wiley & Sons, Lid.
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Planning future studies based on the
precision of network meta-analysis results

Adriani Nikolakogoulou,a Dimitris Mavridis*® and
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Does published review still address a

current gquestion? Has review had good Mo
access or use? Review used valid
methods and was well conducted?
Yes
Mo

Are there any new relevant methods? Are
there any new studies, or new information?

Yes

Will adoption of new methods
change findings or credibility?
Will new studies/information/ data
change findings or credibility?

Update status

Mo update planned ———

Up to date —

Up to date

Prepare update

N‘I.l*

W *_
Mew studies?

|

Update pending

No

l‘ fes

Includable in main meta-analysis?

MNa

|
l‘ es
Use statistical predictian tool

!

Threshald prebability exceeded?

Garner et al., BMJ, 2016

Rationale for update status

Intervention(s) not in {(general) use orbeen
superseded

Research superseded

Research area no longer active

Low impact of published version (eg, via article
lewel metrics)

Other (provide reason)

Ho new studies identified with search
All studies incorporated from most recent search
Potentially relevant studies ongoing but not
com plete
Other (provide reason)

Certainty (quality) of evidence high in published
review

Hew information identified but unlikely to change
review findings

Other [provide reason)

Authors currently updating

Studies awaiting assessment
New contributors needed
Other (provide reason)

fes

Evidence based
sample size

calculations

NEI+

New information?

No

{‘ Yes

Conduct further analyses or apply judgment

—

Review conclusions likely to change?

!
]

Ma *
'
Don't update yet

Flag review “current question; cansidered to be
up to date™

TI::

Bewlew team avallable?

Nu"

Ta be updated
Flag review " priority for updating™

*'1'1'3

Update now

Takwoingi et al. BMJ, 2013
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Actively Living Network Meta-Analyses

Living
systematic
faws

Network
meta-analysis

Evidence based
sample size
calculations

A living network meta-analysis that actively makes specific suggestions about
the need of further studies to answer the research question they address.



Bl The lifecycle of an

T “y Living Network Meta-Analysis

acceptability

Optimal use
of existing
evidence

Starting point: Interpretation
a network of of existing
interventions evidence

Use of
Regular existing
update of evidence to

evidence inform further
research




framework

application

acceptability

Optimal use
of existing
evidence

Starting point: Interpretation

a network of of existing
interventions evidence

Use of
Regular existing
update of evidence to

avidence inform further
research




framework Network meta-analysis

Improvement in precision of treatment effects
application Insight into comparative benefits and harms

acceptability

Optimal use
of existing
evidence

Starting point: Interpretation
a netwaork of of existing
interventions evidence

Use of
Regular existing
update of evidence to

evidence inform further
research




i o

Is the current evidence conclusive?
framework ] i ]
Does the confidence interval include values
ap pl ication that would lead to different clinical
decisions?
\. S
acceptability
: :
Optimal use NMA OR ‘::::I‘ -
of existing '
evidence ! :
o5 1 2
Favors A Favors B

Starting point: Interpretation
a network of of existing
interventions evidence

Use of
Regular existing
update of evidence to
avidence inform further
research
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Using conditional power of network meta-analvsis (WVIA)

3 P P| ication to inform the design of future climical trials
Adrismi Nikolakopoubos® ', Dissitris Mavridls” | and (oorgis Salusl
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acceptability
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Statistics
Special lssue Paper
ool ifrer qom i AmE 10 D e sei
starting point: Planning future studies based on the
a network of precision of network meta-analysis results

interventions
Adriani Nikolakopoulou,” Dimitris Mavridis*" and

Georgia Salanti*

2

Use of
Regular existing
update of evidence to

avidence inform further
research
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Using conditional power of network meta-analvsis (NMA)

to imform the disign of future clinical trials
w0 Il Mavridis -, and Ceorpia Salanti
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application
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acceptability

Methodology to design a new study based on a NMA

Based on
The conditional power of the updated NMA model

~ L O Salan

condifional power
The power to detect a specified overall mean effect size in a future meta-analysis

given the observed result of the existing meta-analysis

and
The relative improvement in precision in NMA effects from the updated model




; = We need less sample size (compared to
faMmMeEwo pairwise meta-analysis)
application We can investigate alternative designs:

If the direct comparison of the
treatments of interest is impractical,
planning indirect evidence will add
power

acceptability

ot existing
evidence

Starting point: Interpretation
a network of of existing
interventions avidence

Use of
Regular existing
update of evidence to
evidence inform further
research
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framework ] The new study has designed...

',

P

ey ... implemented ...
application L

-

... and incorporated in an updated NMA

acceptability

I this is done regularly and evidence is used
to direct future research, we need to adjust
for inflation of type | error

Starting point: Interpretation
a network of of existing
interventions avidence

Use of
Regular existing
update of evidence to
avidence inform further
research



Example: olanzapine versus haloperidol in schizophrenia

Articles I

Comparative efficacy and tolerability of 15 antipsychotic @1@
drugs in schizophrenia: a multiple-treatments meta-analysis -

Stefan Lewcht, Andrea Cipriani, Loukia Spineli, Dimitris Mavridis, Deniz Orey, Franziska Richter, Myrto Samara, Corrado Barbui, Rolf R Engel,

John R Geddes, Werner Kissling Marko Paul Stapf, Bettina Ldssig Georgia Salanti, John M Davis

Summary

Background The question of which antipsychotic drug should be preferred for the treatment of schizophrenia is vancet 2013;382: 05162
controversial, and conventional pairwise meta-analyses cannot provide a hierarchy based on the randomised evidence. pusiished online

We aimed to integrate the available evidence to create hierarchies of the comparative efficacy, risk of allcause JuneZ.2013

discontinuation, and major side-effects of antipsychotic drugs. :;'p;ﬁc::;;? :oc.'-'
140-6736{13)6

Outcome: overall change in symptoms
Type | and Il errors: 5% and 10%

SMD of 0.13 favouring olanzapine as alternative
effect

HAL




Z-score

Example: olanzapine versus haloperidol in schizophrenia

Favors olanzapine

Favors haloperidol
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Example: olanzapine versus haloperidol in schizophrenia

Pairwise meta-analysis Network meta-analysis
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Original Article

Olanzapine vs Haloperidol deemed conclusive
Haloperidol Versus Risperidone: A Comparison of Beneficial Effect on in 2008 after the inCIUSlOn Of 131 RCTS

Cognitive Function of Patients With Chronic Schizophrenia |
Ebrahim Abdolahian MD * | Fatemeh Mohareri MD * | . .
Mohammad Reza Fayyazi Bordbar MD * ) The StUdy that ShOWGd SUperlOrlty Of
Objective: The current study was performed to evaluate the cognitive improvements of the chronic O I a n Z a p i n e VS H a I O p e ri d O l p rOVid e d in d ire Ct

schizophrenic patients treated with risperidone in comparison with those treated with halopenidol according to .
Wisconsin Card Sorting Test (WCST). d
Methods: In a double blind clinical trial, 65 patients with a diagnosis of chronic schizophrenia were eVI en Ce
randomly allocated into two groups. They received a 7 days washout and then during an eight weeks period one
group was treated with nsperidone 4-8 mg daily while patients in the other group received haloperidol 10-15 mg
daily. Patients of the two groups were assessed by positive and Negative Syndrome Scale (PANSS) and Brief
Psychiatric Rating Scale (BPRS). Patients” cognitive abilities were assessed by WCST. Treatment side effects
were also evaluated in both groups.
Results: The overall PANSS score, the scores of the positive and negative subscales and BPRS scores

revealed that nisperidone was significantly superior to halopenidol in the treatment of psychotic symptoms X K : &
(p=<0.001). Risperidone caused less marked dyskinetic side effects in comparison with halopridol (p<0.001). 0.8 0.2 0 4 0 6 (o) 8

Haloperidol produced more symptoms of parkinsonism and tardive dykinesa than risperidone. The positive
cognitive effect of risperidone was significantly better than haloperidol at 4® (p<0.001) and 8" (p<0.001) weeks.
Conclusion: Apart from being more effective in improving positive and negative symptoms of psychotic ed Statistical info rm ation accumulated
disorders, nisperidone 15 also more beneficial in reducing the symptoms of cognitive impairment in chronic and
long standing form of schizophrenia. It also seems to be better tolerated than haloperidol.

Iranian Journal of Psvchiany and Behavioral Sciences (I/PES), Volume 2, Number [, Spring and Summer 2008 14-20.

Keywords: Haloperidole  Risperidone  Schizophrenia « Cognition « WCST
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Regular
update of
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Optimal use
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evidence

Interpretation
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existing
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therapy with tradition
antirheumatic drugs fc
systematic review anc
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MTX and CTZ

-

Outcome: efficacy measured as the odds of
American College of Rheumatology (ACR)
50 response

OPENACCESS - Methotrexate monotherapy and methotrexate combination
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Heterogeneity was low to moderate

\

[\

/The assumption of coherence was deemed

plausible after considering trial

characteristics

o although the lack of direct evidence for
many compadrisons does not allow formal

nd IFX

\ statistical evaluation /
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Methotrexate is recommended as the first disease-modifying anti-rheumatic drugs

\

=
NMA results showed that combining methotrexate with biologic drugs was similarly

_effective with a triple therapy of conventional drugs (less costly)

(

4,
MTX and ETN was the most effective f‘fq% ’7637?%
treatment in the network 4@4%) “Y

\_ MTX and ADA

MTX and CTZ IM/sc MTX and CyA
MTX and CyA // IM/sc MTX
MTX and ETN 4 ETN
/[T
l' " CyA
MTX and GOL
' <
/ L~ triple
OR 0.71 favoring MTX and ETN, 95% Cl (0.42, 1.21) ’
/ =~ TCZ
‘ ; -
q o0 0 . MTX and RTX = SSZ
Evidence is inconclusive = ﬂ,
MTX and SS7 4 MTX and TOFA
v O
Mo &%
e gk
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framework Plan a new MTX and ETN versus triple therapy trial
%,

-
application ] Conditional power to detect an OR of 0.71
L

= b

acceptability

Optimal use
of existing
evidence

Starting point: Interpretation
a network of of existing
interventions evidence

Use of
Regular existing
update of evidence to
evidence inform further
research




Conditional Power

1.0

0.8

0.6

0.4

0.2

0.0

power 80%

Head-to-head
meta-analysis

Network meta-analysis

Single trial
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‘NMAs published after 2012 with at least
|5 treatments, 20 trials and within at least 10 years )

(One treatment comparison per network
_— the one most relevant to guideline development )

Network meta-analysis

Pairwise meta-analysis Yes No

Yes 7 (14%) 0 (0%)

No 10 (20%) 32 (65%)
17 (35%)  32(65%)

Nikolakopoulou et al., BMJ, 2018




framework
Online survey among 76 methodologists in Europe

application

[ acceptability ]

Optimal use
of existing
evidence

/,.-—

Low to moderate use of evidence synthesis in the design of future trials

65% stated that they would definitely or possibly consider it when planning a

N

_

trial in the future
by /\_j b " 4
Use of

existing
evidence to

Regular
update of

inform further
research

evidence




Discussion

Limitations
Heterogeneity and incoherence might pose barriers in the realisation of

actively living network meta-analysis

Methodology to _
-determine what sort of studies are Evidence ~ Primary research
needed based on d NMA Synthesis Clinisal studies

-continuously update an existing NMA N

actively direct future research
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