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A vs B trials

(A) <

Direct comparison

competing interventions

AM Glenn)/,'”e DG Altman,? F Song,3
C Sakarovitch,2 ]) Deeks,2 R D'Amico,2

M Bradburn? and AJ Eastwood* « '

Health Technology Assessment 2005; Vol. 9: No. 26

Indirect comparisons of t

When conducting systematic reviews to evaluate
the eftectiveness of interventions, direct evidence
from good-quality RCTs should be used
wherever possible. It little or no such evidence
exists, 1t may be necessary to look tor indirect
comparisons from RCTs. The reviewer needs,
however, to be aware that the results may be
susceptible to bias.
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@ Indirect comparison of A and B
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Indirect comparisons of
competing interventions

AM Glenn)/,'”e DG Altman,? F Song,3 HTA
C Sakarovitch,2 ]) Deeks,2 R D’Amico,2
M Bradburn? and Al Eastwood*

Health Technology Assessment 2005; Vol. 9: No. 26

When conducting systematic reviews to evaluate
the eftectiveness of interventions, direct evidence
from good-quality RCTs should be used
wherever possible. If little or no such evidence
exists, it may be necessary to look for indirect
comparisons from RCTs. The reviewer needs,
however, to be aware that the results may be
susceptible to bias.
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Direct comparison

Indirect comparison of A and B
. R

Similarity Assumption

trials must be comparable on effect modifiers
to obtain an unbiased pooled estimate.

Indirect comparisons of
competing interventions

AM Glenn)/,'”e DG Altman,? F Song,3 H
C Sakarovitch,2 ]) Deeks,2 R D'Amico,2

M Bradburn? and A] Eastwood* « '

Health Technology Assessment 2005; Vol. 9: No. 26

When conducting systematic reviews to evaluate
the eftectiveness of interventions, direct evidence
from good-quality RCTs should be used
wherever possible. If little or no such evidence
exists, 1t may be necessary to look tor indirect
comparisons from RCTs. The reviewer needs,
however, to be aware that the results may be
susceptible to bias.



A v B trials
A = » B
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Indirect comparison of Aand B

BvC
trials

AvC
trials

Quando

le evidenze dirette
sono costituite

da piu trials...



Indirect
evidence

r

Common
comparator . .

Homogeneity
Assumption

there must be

no relevant heterogeneity
between trial results in
pairwise comparisons



Treatment comparison and study Hazard Ratio (95% CI)

Doc+ADT vs ADT

CHAARTED e 0.73 (0.59, 0.90)
GETUG 15 —— 0.88 (0.68, 1.14)
STAMPEDE —— 0.76 (0.62, 0.93)
Network <> 0.77 (0.68, 0.87)
Pairwise (I°=0%; Heterogeneity p=0.52) O 0.77 (0.68, 0.88)

AAP+ADT vs ADT
LATITUDE —c— 0.62 (0.51, 0.76)
STAMPEDE —— 0.61 (0.49, 0.75)
Network <> 0.61 (0.53, 0.71)
Pairwise (I°=0%; Heterogeneity p=0.91) > 0.62 (0.53, 0.71)

0.25 0.50 1.00 2.00
Favours Favours
treatment+ADT ADT alone

Annals of Oncology 29: 1249-1257, 2018



Commonly applied methods

Bucher

- IPD not required
- treatment effects calculated for each trial separately
- within study randomization preserved

Matching-adjusted indirect comparison (MAIC)

- IPD required for at least 1 trial
- to match the IPD to the AgD of the other trial

Simulated Treatment Comparison (STC)

- IPD required for at least 1 trial
- |PD substituted in mean covariate values

Network Meta-Analysis (NMA)

- comparing interventions simultaneously in a single analysis by combining
both direct and indirect evidence across a network of studies.
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CRITICAL REVIEWS IN
Oncology

Hematology

Incorporating Geriatric Oncology

Critical Reviews in Oncology/Hematology 94 (2015) 213-227
www.elsevier.com/locate/critrevonc

Is there evidence for different effects among EGFR-TKIs? Systematic
review and meta-analysis of EGFR tyrosine kinase inhibitors (TKIs)
versus chemotherapy as first-line treatment for patients harboring EGFR
mutations
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The best?

No head-to-head comparison







Population:
v" previously untreated
v’ any age and race
v" histologically proven NSCLC harbouring
activating EGFR-mutation
Intervention:
v' EGFR-TKIs (Erlotinib, Gefitinib,
Afatinib)
Comparison:
v' Platinum-based chemotherapy



Outcomes:
v PFS (whenever possible independently
reviewed data)
v" PFS in exon 19 deletion
v" PFS in L858R mutation
v 0OS
v" ORR (complete and/or partial and/or

stable)
v’ Treatment related toxic events



Search strategy

PubMed, Cancer-Lit, Embase-databases and Cochrane-Library were searched for
RCTs up to June 2014 with no language or publication status restrictions. Search

terms were “TKI” [Substance Name] and “Carcinoma, NSCLC”[Substance Name].
The proceedings of the 2008-2014 conferences of the American Society of
Clinical Oncology(ASCO), European Society of Medical Oncology (ESMO)and
International Association for the Study of Lung Cancer (IASLC), World
Conference of Lung Cancer were also searched for relevant abstracts. Any
unpublished RCTs were considered for inclusion.




Identification J

[

)

Eligibility Screening

Included

Records identified through
database searching
(n=4.147)

Additional records identified
through other sources
(n=21)

Records after duplicates removed

(n=3.852)

Records screened
(n=316)

Records assessed for

eligibility
(n=76)

h J

Records excluded
(n = 240): not first-line
treatment

A J

Full-text articles assessed
for eligibility (n =12)

Y

Records excluded (n = 64):
not randomized TKI vs
chemotheranv

-
" Studies includedin
gquantitative synthesis

(n=8)

Y

Full-text excluded (n = 4):
no EGFR mutation data
provided

-~
-~ -
- ——

s
Additional studies "N
included after the search

(n=1) o

Fig. 1. Flow diagram for the selection of studies included in this meta-analysis.

From: Moher D, Liberati A, Telzlaff J, Altman DG, The PRISMA Group (2009). Preferred reporting items for systematic reviews and meta-analyses: the Prisma
statement. PLoS Med 6(6): e1000097. doi:10.1371/journal. pmed 1000097,




Indirect Comparisons

v Indirect comparison refers to a comparison of different healthcare
interventions using data from separate studies, in contrast to a direct
comparison within randomized controlled trials. Indirect comparison is often
used because of a lack of, or insufficient, evidence from head-to-head
comparative trials.

v Naive indirect comparison is a comparison of the results of individual arms from
different trials as if they were from the same randomized trials. This method provides
evidence equivalent to that of observational studies and should be avoided in the
analysis of data from randomized trials.

v Adjusted indirect comparison (including mixed treatment comparison) is an indirect
comparison of different treatments adjusted according to the results of their direct
comparison with a common control, so that the strength of the randomized trials is
preserved. Empirical evidence indicates that results of adjusted indirect comparison
are usually, but not always, consistent with the results of direct comparison.

What is indirect comparison? Fujian Song BMed MMed PhD Reader in Research Synthesis, Faculty of Health, University of East Anglia
wwwowhatisseries co.uk http://www.medicine.ox.ac.uk/bandolier/painres/download/whatis/What_is_ind_comp.pdf



http://www.whatisseries.co.uk/

Indirect Comparisons

Basic assumptions underlying indirect comparisons include:
homogeneity assumption for standard meta-analysis,
similarity assumption for adjusted indirect comparison and

consistency assumption for the combination of direct and indirect
evidence. It is essential to fully understand and appreciate these basic
assumptions in order to use adjusted indirect and mixed treatment
comparisons appropriately.

What is indirect comparison? Fujian Song BMed MMed PhD Reader in Research Synthesis, Faculty of Health, University of East Anglia
wwwowhatisseries co.uk http://www.medicine.ox.ac.uk/bandolier/painres/download/whatis/What_is_ind_comp.pdf



http://www.whatisseries.co.uk/

Head to Head vs. Indirect Comparisons

O

Simikarity

LLLLLL

T o o

» Consistency

Head to Head comparison
comes from a trial where
A was directly compared
to B.

Indirect Comparison
comes from multiple
studies where A and B may
have been compared to
the same comparator (i.e.,
C) but have never been
compared to each other in
the same study,



http://www.whatisseries.co.uk/

When multiple trials are available for a given comparison,
the results from multiple trials can be pooled in meta-
analyses before an adjusted indirect comparison is
conducted.

For a meta-analysis to be valid, it is commonly established
that results from different trials should be sufficiently
homogeneous from a clinical and statistical perspective.

This is usually demonstrated by a 2-tailed p value for
homogeneity at Pearson chi-squared test or Cochran Q test >
0.10 and a I? (inconsistency) < 50%.

When homogeneity is unlikely (e.g. I2>50%) than
heterogeneity and inconsistency are likely.

Song, What is ...? 2009; Higgins et al, BMJ 2003



Data synthesis:

v HR for PFS and OS

v" RR for the Others




PFES

Test for subqroup differences: Chi*= 0.55, df= 2 {(P=0.76), F= 0%

Panel A
TKLinhibitors Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup __log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.1.1 Gefitinib vs chemotherapy
FIRST-SIGNAL -0.62 0.3584 26 16 11.8% 0.54(0.27,1.09) —— ]
IPASS -0.73 0146 132 129 32.0% 0.48(0.36, 0.64) -
NEJSG002 -1.2 0.158 114 110 30.2% 0.30[0.22, 0.41) =
WJTOG3405 -0.71 0.188 86 86 26.0% 0.49(0.34,0.71) -
Subtotal (95% CI) 358 341 100.0% 0.43[0.32, 0.56] L 2
Heterogeneity: Tau*= 0.04; Chi*= 6.48, df= 3 (P=0.09); F=54%
Test for overall effect: Z= 6.04 (P < 0.00001)
1.1.2 Erlotinib vs chemotherapy
EURTAC -083 0.195 86 87 36.2% 0.37 [0.25,0.54] -
OPTIMAL -1.83 0.233 82 72 3456% 0.16[0.10,0.25) -
TORCH -0.51 0.354 19 20 291% 0.60[0.30,1.20] T
Subtotal (95% Cl) 187 179 100.0%  0.32[0.16,0.65] -
Heterogeneity: Tau?= 0.32; Chi*=12.26, df= 2 (P = 0.002); P= 84%
Test for overall effect: Z= 3.16 (P = 0.002)
1.1.3 Afatinib vs chemotherapy
LUX-LUNG3 -0545 0152 230 115 50.6% 0.58(0.43,0.78) =
LUX-LUNG6 -1.27 047 242 122 494% 0.28[0.20, 0.39] E
Subtotal (95% Cl) 472 237 100.0%  0.41[0.20,0.82] <
Heterogeneity: Tau*= 0.24; Chi*=10.11, df=1 (P = 0.001); F= 90%
Test for overall effect: Z= 2.48 (P = 0.01)
0.005 0.1 ; 10 200

Favours TKl-inhibitors Favours Chemotherapy




Exaon 21

THLinhibitors Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup loglHazard Ratio] SE Total Total Weight W, Random, 95% CI n, Random, 95% CI
1.15.1 Gefitinib
IPASS -06 023 G4 47  B61.4% 065 [0.35, 0.86] -
WWITOG3405 -0.67 0.29 el 48 386% 0.51 [0.29, 0.90] —_
Subtotal (95% CI) 100 a6 10000% 0.53 [0.38, 0.76] *

Heterogeneity: Tau®= 0.00; Chi*= 0.04, df=1 (P = 0.85); I"= 0%
Testfor overall effect: Z= 3.48 (P = 0.0005)

1.15.2 Erlotinib

EURTAC -06 0.32 20 29 50.0% 0.55([0.28,1.03] ——
OFTIMAL -1.35 0.32 39 33 50.0% 0.26[0.14, 0.49] —E—
Subtotal (95% Cl) GE 62 100.0% 0.38 [0.18, 0.79] -l

Heterogeneity: Tau®= 018, Chi*= 275, df =1 (P =010}, F= 64%
Testfor overall effect: Z= 2.60 (P = 0,002)

1.15.3 Afatinib

LUG-LUNGS -0.31 0.24 21 47 50.7% 0.73[0.46,1.17] —_
LLEGLUNGE =114 0.26 Ti 64 48.3% 0320018, 0.53] —i—
Subtotal (95% CI) 165 111 100L0% 0.49 [0.22, 1.10] R

Heterogeneity: Tau®*= 0.28; Chi®= 560, df=1 (P = 0.02), "= 82%
Testfor overall effect: Z=1.73 (F = 0.08)

0.01 0.1 1 10 100
Favours Tkl inhibitors Favours chemothera
Testfor subqroup differences: Chi*= 0,70, df = 2 (F = OL70), I*= 0% Py

Exon 19

THI - inhibitors Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup lop[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI W, Random, 95% C1
1.14.1 Gefitinib
IPASE -0.87 0.2 66 74 G4.6% 0.32 [0.26, 0.56] -
WITOG3405 -0.8 0.27 50 37 3A54% 0.45 [0.26, 0.76] —=—
Subtotal (95% CI) 116 111 100.0% 0.40 [0.29, 0.55] s 2

Heterogeneily: Tauw®= 0.00; Chi*=0.26, di=1 (P=0.61), "= 0%
Testfor overall effect: 2= 566 (P < 0.00001)

1.14.2 Erlotinity

EURTAC -1.2 0.26 s7 58 52.5% 0.20 018, 0.50) ——
OPTIMAL -2.04 0.32 43 39 47.5% 0.13 [0L07, 0.24] ——
Subtotal (95% CI) 100 a7  100.0% 0.20 [0.09, 0.46] —

Heterogenesity: Tau?= 0.27; Chi*= 4,15, df=1 (P=0.04); "= 76%
Testfor overall effect Z= 3.81 (P = 0.00017)

1.14.3 Alatinib

LLB-LUMNG3 -1.27 023 113 57 52.0% 0.22 [2.18, 0.44] ——
LLB-LUMNGE =1.61 024 L5 g8 43.0% 0.20 212,032 ——
Subtotal (95% CI) 211 145 100.0% 0.24 [0.17,0.33] -

Heterogeneity: Taw® = 0.00; Chi¥=1.05, df=1 (P=0.31); F= 4%
Test for overall effect 2= 8.44 (P = 0.00001)

! L il ]
0.01 0.1 10 100

Favours Tl inhibitors  Favours Chemaothe rapy
Testfor subaroup differences: Chi*= 6.04, df= 2 (P = 0.05), "= 66.9%




oS

Panel B
TKLinhibitors Chemotherapy Hazard Ratio Hazard Ratio
Study or Subgroup __log[Hazard Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% Cl
1.2.1 Gefitinib vs chemotherapy
FIRST-SIGNAL 0.0392 0.3755 26 16 6.4% 1.04[0.50,2.17) -1
IPASS 0 0143 132 129 443% 1.00[0.76,1.32)
NEJSG002 -012 0171 114 110 31.0% 0.89[0.63,1.24)
WJTOG3405 017 0.223 86 86 18.2% 1.19(0.77,1.84)
Subtotal (95% Cl) 358 341 100.0% 1.00 [0.83, 1.20]

Heterogeneity. Tau®*= 0.00; Chi*= 1.08, df= 3 (P=0.78), F= 0%
Testfor overall effect: Z=0.04 (P=0.97)

1.2.2 Erlotinib vs chemotherapy

EURTAC 0.038 0.24 86 87 39.5% 1.04 [0.65, 1.66]
OPTIMAL 0.0677 0.218 82 72 474% 1.07[0.70, 1.64]
TORCH 0.457 0416 19 200 131% 1.58 [0.70, 3.57]
Subtotal (95% CI) 187 179 100.0% 1.11[0.83, 1.50]

Heterogeneity: Tau*= 0.00; Chi*= 0.82, df= 2 (P = 0.66); I*= 0%
Testfor overall effect: Z=0.71 (P = 0.48)

1.2.3 Afatinib
LUX-LUNG3 011 022 230 115 1000%  1.12[0.73,1.72) !
Subtotal (95% Cl) 230 115 100.0% 1.12[0.73, 1.72]

Heterogeneity: Not applicable
Test for overall effect: Z= 0.50 (P = 0.62)

0.01 0.1 1 10 100
F TKI-inhibi F rs Chem
Test for subgroup differences: Chi*=0.51,df= 2 (P=0.77). F= 0% e AibRors: Tavoucs Chemotieigy
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WHAT TO DO IN PRESENCE OF

HETEROGENEITY?

= Heterogeneity is an indication of dissimilarity in some effect-modifying
factor

= |n presence of heterogeneity, the first task should be to thoroughly
explore and compare patient and trial characteristics across the
studies

=  This should be already done as part of similarity testing

= |f systematic differences are detected, then following methods could
be considered:

Sub-group analyses
Random-effects modeling

Meta-regression (depends on data availability)

Dias 5 et al. Med Decis Making 2013;33:618-640



For an adjusted indirect comparison (A vs B) to be valid, a
similarity assumption is required in terms of moderators of
relative treatment effect.

That is, patients included should be sufficiently similar in the
two sets of control arms (C, from the trial comparing A vs C,,
and C,, from the trial comparing B vs C,).

This is crucial as only a large theoretical overlap between
patients enrolled in C, and C, enables the relative effect
estimated by trials of A versus C, to be generalizable to
patients in trials of B versus C,, and the relative effect
estimated by trials of B versus C, to be generalizable to
patients in trials of A versus C,.

Song, What s ...?7 2009



WHAT FACTORS DETERMINE

SIMILARITY?

Included trials should be “comparable” in terms of key factors that
could affect the outcome of treatment

If differences in patient or study characteristics would not be expected
to influence treatment effect, the assumption of similarity is not
violated

There are no statistical methods to test for similarity

Must use clinical knowledge and best judgement to assess appropriate
comparability




IDENTIFY KNOWN TREATMENT

EFFECT MODIFIERS

Effect modifiers include more than patient characteristics

Trial and outcome properties are also important

The PICOS framework can be used to identify these variables

Description

Would the treatment be expected to work

equally in all patients included into the meta-
analysis?

Sample Variab

P Patient Population® —Demographics, baseline clinical characteristics, disease severity

I Intervention Dose, mode of admin, duration

C Comparator Active treatment, placebo, concomitant meds

0 Qutcomes Definitions, thresholds, ITT vs. PP, EOS vs. EOT, LOCF vs. NC=F,

S Setting Study design, study duration, location/country, method of outcome

assessment




IDENTIFY KNOWN TREATMENT

EFFECT MODIFIERS

= Effect modifiers include more than patient characteristics
= Trial and outcome properties are also important

=  The PICOS framework can be used to identify these variables

Dosing and duration may or may not
Dunriptinn Sampln \ETTE|Y] be important to treatment outcome.

P Patient Population Demographics, baseline clinical characteristics, disease severity

I Intervention ® Dose, mode of admin, duration

C Comparator Active treatment, placebo, concomitant meds

0 Qutcomes Definitions, thresholds, ITT vs. PP, EOS vs. EOT, LOCF vs. NC=F,

S Setting Study design, study duration, location/country, method of outcome
assessment




IDENTIFY KNOWN TREATMENT

EFFECT MODIFIERS

= Effect modifiers include more than patient characteristics
= Trial and outcome properties are also important

=  The PICOS framework can be used to identify these variables

Description Sample Variables

P Patient Population Demographics, baseline clinical characteristics, disease severity

I Intervention Dose, mode of admin, duration

C Comparator, Active treatment, placebo, concomitant meds

0 Qutcomes Definitions, thresholds, ITT vs. PP, EOS vs. EOT, LOCF vs. NC=F,

S Setting Study design, study duration, location/country, method of outcome
assegsment

l

In pair-wise meta-analyses the comparator must be the same for
each trial. In NMA, the comparators need not be equal, but it must
fit within the network.




IDENTIFY KNOWN TREATMENT

EFFECT MODIFIERS

= Effect modifiers include more than patient characteristics
= Trial and outcome properties are also important

=  The PICOS framework can be used to identify these variables

Description Sample Variables

P Patient Population Demographics, baseline clinical characteristics, disease severity
I Intervention Dose, mode of admin, duration
C Comparator Active treatment, placebo, concomitant meds
0 Qutcomes * Definitions, thresholds, ITT vs. PP, EOS vs. EOT, LOCF vs. NC=F,
S Setting Study design, study duration, location/country, method of outcome
assessment
How outcomes are calculated can

influence observed treatment effect.




IDENTIFY KNOWN TREATMENT

EFFECT MODIFIERS

= Effect modifiers include more than patient characteristics
= Trial and outcome properties are also important

=  The PICOS framework can be used to identify these variables

Description Sample Variables

P Patient Population Demographics, baseline clinical characteristics, disease severity

I Intervention Dose, mode of admin, duration

C Comparator Active treatment, placebo, concomitant meds

0 Qutcomes Definitions, thresholds, ITT vs. PP, EOS vs. EOT, LOCF vs. NC=F,

S Setting * Study design, study duration, location/country, method of outcome
assessment

Some general study characteristics can be
important. Eg, timing of assessments, study
locations with different standards of care,
patient vs. physician-reported outcomes.




Table 1

Characteristics of the 9 clinical trials inclid®d TR fMta-analysis. o -l! ——— =
ria mary end-point emotherapy tients + patients siatic rossove
Trial Pri d-point I TKI I Chemoth Pati | EGFR + patients | Asiati I C o

i patients (% d
I | (TKI/CT) L% ghpatients )l % |
IPASS Progression-free I Gefitinib I Carboplatin + paclitaxel 1.217 | 214 |I 99.8 rl 39.5 J
Mok, 2009 survival I ! (609/608) il ] I
WITOG3405 Progression-free I Gefitinib I Cisplatin + paclitaxel 177 (88/89) I 100 Il 100 ll 59.3 l
Mitsudomi, survival | | [ II Il |
2010 | | | |
NEJ002 Progression-free I Gefitinib | Carboplatin + paclitaxel 228 (114/114) I 100 II 100 II 94.6 I
Maemondo, survival I I I I: I: I
2010 | |
First-SIGNAL Overall survival I Gefitinib I Cisplatin + gemcitabine 309 (159/150) | 13.6 || 100 Il 75.0 I
Han, 2012 | ] [ il ] |
verall surviva rlotini isplatin + gemcitabine . :
TORCH Overall ival | Erlotinib | Cisplati itabi 760 (380/380) I 5.1 ll 0 || 60.9 |
Gridelli, | | I I |
2012 | | : Il Il |
OPTIMAL Progression-free I Erlotinib | Carboplatin + gemcitabine 154 (82/72) 100 I 100 I NA I
Zhou,2011  survival i I | i II i
EURTAC Progression-free Erlotinib [ Cisplatin/carboplatin 173 (B6/87) I 100 ll 0 | 76.0
Rosell, survival I + docetaxel/gemcitabine | || Il I
2011 | l [ il ] I
LUX-Lung 3 Progression-free || Afatinib | Cisplatin + pemetrexed 345 (230/115) I 100 Il 100 || 75.0 |
Sequist, survival | | [ | Il |
2012 | | Il Il |
LUX-Lung 6 Progression-free I Afatinib l Cisplatin + gemcitabine 364 (242/122) : 100 II 100 Il 56.0 I
Wu, 2013 survival |
i ] | I
4 Patients who have been treated with cEssover fronfchemotherapy to TKI in second-line. L Jlll- :ll- _l
= — - - - - - .
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So, who’s the best?




COMPUTATIONS

The log relative risk of the adjusted indirect comparison of A
and B (InRR, .. ) can be estimated by:

lIl RRAVS B — lIl RRAVS C1 - lIl RRB vs Co2

and its standard error is:
SE (InRR, . ) =
[ SE (In RR, ()% + SE (In RRy « ,)?]

Similar computations can be envisioned for odds ratio,
absolute risk reductions, weighted mean differences, and
standardized mean differences.

Higgins et al, BMJ 2003; Song, What is ...7 2009;
http://www.metcardio.org/macros/IMT.xls



Panel A

Hazard Ratio'Risk ratio

Hazard Ratio'Risk ratio

Study or Subgroup log[Hazard Ratio'Risk ratio] SE_Weigiht IV, Random, 95% CI IV, Rantlom, 95% CI
Progression-free survival 0.295 0.385 1.34 [0.63, 2.86) a4+
PFS-exon 19 0.693 0.447 2.00[0.83, 4.80] T
PFS-L858R 0.332 0.417 1.38 [0.62, 3.16] -1+
Overall sunvival -0.104 0AFF 0.90 [0.64, 1.27]
Objective response rate -0.036 0.168 0.96 [0.69, 1.34]
Diarrhea -0.223 0 0.80 [0.63, 1.01] o™~
Rash 0 o1 1.00[0.82,1.27] \
Hypeariransaminasemia 083 0475 2.29[1.63, 3.23) —+
Treatment discontinuation -0.019 0.384 0.98 [0.46, 2.08] ’
Treatment-related death 1.05 1.295 2.86[0.23, 36.17) —Aﬁ-—;
: 0.05 02 1 5 20
Favours Gefilinib  Favours Erlofinib
Panel B
Hazard Ratio'Risk Ratio Hazard Ratio'Risk Ratio
Study or Subgroup log[Hazard Ratio'Risk Ratio] SE Weight I, Random, 95% CI I, Random, 95% CI
Progression-free sumvival 0.048 0.387 1.05 [0.49, 2.24] i
PFS-exon 189 0.511 0.235 1.67 [1.05, 2.64] -
PFS-LBSBR 0.078 0.447 1.08 [0.45, 2.60] =T
Owerall sunvival -0.088 0.167 0.91 [0.65, 1.26] — ¥
Objective response rate -0,097 0157 0.91 [0.67, 1.23] L 3
Diarrhea -1.25 0,187 0.29[0.20, 0.41) ( + \
Rash -0.903 0.244 0.41 [0.25, 0.65) +1J
Hypertransaminasemia 0.701 0.276 2.02[1.17, 3.46) N o
Treatment discontinuation 0.531 0273 1.70[1.00, 2.90] +=
Treatment-related death 0.022 0.136 1.02[0.78,1.33] T
0.001 01 1 10 1000
Fawours Gefitinib  Favours Afatinib
Panel C
Hazard Ratio'Risk Ratio Hazard Ratio'Risk Ratio
Study or Subgrougp logiHazard Ratio'Risk Ratio] SE Weiglht v, Random, 95% CI IV, Random, 95% CI
Progression-free survival -0.248 0.507 0.78 [0.29, 2.11]
PFS-exon 19 -0.182 0.449 0.83 [0.35, 2.01]
PFS-L858R -0.254 0.558 0.78 [0.26, 2.32] —H—
Objeclive response rate -0.061 0486 0.94 [0.65, 1.359] +
Overall survival 0.084 0.204 1.10[0.74, 1.64] +
Hyperransaminasemia 0127 0.285 0.88 [0.50, 1.54] e -
Diarrhaa -1.01 0.2 0.36 [0.25, 0.54] ( + \
Rash -0.903 0.245 0.41 [0.25, 0.66) —+ '!_
Treatment discontinuation 0.55 0,395 1.73[0.80, 3.786] A Y -
Treatment-related death -1.03 1.837 0.36 [0.01, 8.83] —t

ﬂ..ll 02

01 1 10

Fawvours Erlotinib  Favours Afatinib

- I



TAKE HOME MESSAGES

Adjusted indirect comparison meta-analysis represents a
simple yet robust tool to make statistical and -clinical
inference despite the lack of conclusive evidence from head-
to-head randomized clinical trials.

Despite being not at the uppermost level of the hierarchy of
evidence based medicine, it can often provide results
equivalent to those of subsequent direct comparisons.
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Matching-Adjusted
Indirect Comparison (MAIC)

Simulated Treatment
Comparison (STC)

(G.L. Pappagallo)



60% severe patients

80% severe patients
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Population-adjusted Indirect Comparisons
Matching-Adjusted Indirect Comparison (MAIC) and Simulated Treatment Comparison (STC)

« MAICs and STCs use patient-level data from a trial of a given treatment (referred to as the
index trial) to derive a comparison of outcomes with competing treatments, based on published
information from similarly designed studies, after adjusting for differences in the characteristics
of the populations.

https://www.nicedsu.org.uk/wp-content/uploads/2017/05/Population-adjustment-TSD-FINAL. pdf.



Population-adjusted Indirect Comparisons
Matching-Adjusted Indirect Comparison (MAIC) and Simulated Treatment Comparison (STC)

* in other words: individual patient data (IPD) in one or more trials are used to adjust for
between-trial differences in the distribution of variables that influence outcome

https://www.nicedsu.org.uk/wp-content/uploads/2017/05/Population-adjustment-TSD-FINAL. pdf.



MAIC Vs STC

« Matching-adjusted indirect comparison (MAIC)

- needs IPD for at least 1 trial, because
the aim is to match the IPD to the AgD o/ e
of the other trial (A -memmeees ©

- the matching procedure selects a weight for each patient to reach similarity in
the summary measures of the baseline characteristics of the IPD and AgD

trial and follows the idea of propensity score matching



Comparative Effectiveness Research in Oncology
Methodology: Observational Data

Dawn L. Hershman and Jason D. Wright
J Clin Oncol 30:4215-4222. © 2012 by American Society of Clinical Oncology

Propensity Score Analysis

Propensity score analyses attempt to balance covariates between
experimental groups. Using multivariable modeling, the characteris-
tics of a cohort are used to calculate the probability of receiving the
intervention. This probability is the propensity score.

Le caratteristiche della coorte vengono usate per calcolare
la probabilita di ricevere I'uno o l'altro dei trattamenti a
confronto. Tale probabilita e il propensity score.




MAIC Vs STC

« Matching-adjusted indirect comparison (MAIC)

- needs IPD for at least 1 trial, because
the aim is to match the IPD to the AgD o/ e
of the other trial (A -memmeees ©

- the matching procedure selects a weight for each patient to reach similarity in
the summary measures of the baseline characteristics of the IPD and AgD
trial and follows the idea of propensity score matching

- the odds between being a patient in trial AB Vs trial CB provides the weights
for balancing the populations



(1\) Clinical expert
consultation
Choose appropriate baseline
characteristics for matching .
Regression
analysis
2 Study B \(é\) Study B
IPD (n=10) ESS = 4 (3.9646)
= 05 e 0.0*
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® © 1:1 0.2
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Compare recalculated study B

mean outcomes with

published study A mean

outcomes

Baseline characteristics

e StudyB

Recalculate IPD

(using weights)

~

r

e relevant clinical baseline

parameters are selected for
matching

matching is performed by
application of weights to each
IPD (derived by logistic
regression) using a matching
algorithm similar to propensity
score matching

study B mean IPD population
baseline characteristics match
the mean of study A and out-
comes can now be compared
directly between the two studies



60% severe patients

80% severe patients
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MAIC weighting procedure

80% severe patients

63636356350

‘effectively’ 80% severe patients



Axitinib, cabozantinib, or everolimus in the

treatment of prior sunitinib-treated patients

with metastatic renal cell carcinoma: results

of matching-adjusted indirect comparison BMC Cancer
analyses (2018) 18:1271

Irina Proskorovsky”, Agnes Benedict?, Sylvie Negrier", Danielle Bargoq, Rickard Sandin®, Krishnan Ramaswamyq,
Jigar Desai®, Joseph C. Cappelleri* and James Larkin®

Trial AXIS METECR

Arm Axitinib, before Cabozantinib
matching (N=135)
(N=194)

ECOG PS or KPS, %

0 (KPS 90-100) 52 70

1 (KPS 70-80) 48 30
MSKCC in the base-case analysis, %

Favourable 20 41

Intermediate 42 47

Poor 34 13

NR 4 0

Histology, %
Clear cell or clear cell component 98 100

Metastatic site, %

Lung 73 59
Bone 30 20
Liver 33 32
Prior nephrectomy, % 88 86

Prior radiotherapy, % 23 29




Axitinib, cabozantinib, or everolimus in the

treatment of prior sunitinib-treated patients

with metastatic renal cell carcinoma: results

of matching-adjusted indirect comparison BMC Cancer
analyses (2018) 18:1271

Irina Proskorovsky", Agnes Benedict?, Sylvie Negrier", Danielle Bargoq, Rickard Sandin®, Krishnan Ramaswamyq,
Jigar Desai®, Joseph C. Cappelleri* and James Larkin®

Trial AXIS AXIS METEOR

Arm Axitinib, before Axitinib, after matching Cabozantinib
matching vs. cabozantinib (N=135)
(N=194) (ESS=104/114)

ECOG PS or KPS, %

0 (KPS 90-100) 52 70 70

1 (KPS 70-80) 48 30 30
MSKCC in the base-case analysis, %

Favourable 20 41 41

Intermediate 42 47 47

Poor 34 13 13

NR 4 0 0

Histology, %
Clear cell or clear cell component 98 100 100

Metastatic site, %

Lung 73 59 59
Bone 30 20 20
Liver 33 32 32
Prior nephrectomy, % 88 86 86

Prior radiotherapy, % 23 29 29




Matching-adjusted indirect comparison of health-related quality of life of nivolumab plus cabozantinib versus 668P
pembrolizumab plus axitinib in previously untreated advanced renal cell carcinoma

Presented at the ESMO Virtual Congress 2021, September 16-21

Effect modifier, %2 CheckMate 9ER (unadjusted) CheckMate 9ER (adjusted)® KEYNOTE-426

IMDC risk category?

Favorable 22.4 31.2
Intermediate 57.8 56.2
Poor 19.8 12.5

Prior nephrectomy
Yes 69.9 83.0
No 30.1 17.0

Sites of metastatic disease

Lymph node
Yes 40.1 46.0
No 59.9 54.0
Liver
Yes 19.4 15.9
No 80.6 84.1
Adrenal gland
Yes 1.1 16.6
No 88.9 83.4

Age category
< 65 years 61.6 62.5
= 65 years 38.4 37.5

Geographic region
Rest of the world 51.0 51.6
US/Canada/western Europe 49.0 48.4




Matching-adjusted indirect comparison of health-related quality of life of nivolumab plus cabozantinib versus 668P
pembrolizumab plus axitinib in previously untreated advanced renal cell carcinoma

Presented at the ESMO Virtual Congress 2021, September 16-21

Effect modifier, %2 CheckMate 9ER (unadjusted) CheckMate 9ER (adjusted)® KEYNOTE-426

IMDC risk category?

Favorable 31.2 31.2
Intermediate 56.2 56.2
Poor 12.5 12.5

Prior nephrectomy
Yes 83.0 83.0
No 17.0 17.0

Sites of metastatic disease

Lymph node
Yes 46.0 46.0
No 54.0 54.0
Liver
Yes 15.9 15.9
No 84.1 84.1
Adrenal gland
Yes 16.6 16.6
No 83.4 83.4

Age category
< 65 years 62.5 62.5
= 65 years 37.5 37.5

Geographic region
Rest of the world 51.6 51.6
US/Canada/western Europe 48.4 48.4




Matching-adjusted indirect comparison of health-related quality of life of nivolumab plus cabozantinib versus 668P
pembrolizumab plus axitinib in previously untreated advanced renal cell carcinoma

Presented at the ESMO Virtual Congress 2021, September 16-21

Outcome

CheckMate 9ER (adjusted)®

KEYNOTE-426

TTFD, HR (95% Cl)?
EQ-VAS

CheckMate 9ER (unadjusted)

0.71 (0.56-0.89)¢

0.74 (0.59-0.93)¢

1.02 (0.86-1.20)

TTCD, HR (95% Cl)>
EQ-VAS
FKSI-DRS

0.71 (0.55-0.94)¢
0.62 (0.46-0.82)°

0.81 (0.62-1.05)
0.69 (0.53-0.91)¢

LSMD (95% CI)°
EQ-VAS
FKSI-DRS

Change from baseline at week 30,

1.54 (-0.89 to 3.97)
1.64 (0.98-2.31)°

1.15 (-1.19 to 3.50)
1.35 (0.70-2.00)°

-1.4 (-3.90 to 1.10)
-0.5 (-1.10 to 0.10)

Outcome MAIC results, NIVO+CABO vs PEM+AXI

TTFD, HR (95% Crl)>
EQ-VAS

0.73 (0.55-0.96)¢

TTCD, HR (95% Crl)?
EQ-VAS
FKSI-DRS

0.72 (0.52-1.01)
0.48 (0.33-0.69)¢

EQ-VAS
FKSI-DRS

Change from baseline at week 30, LSMD (95% Crl)®

2.55 (-0.88 to 5.98)
1.85 (0.96-2.74)¢




ERASMUS

EJC SUPPLEMENTS 16 (2021) 5—1I3
Matching-adjusted indirect treatment comparison
of [*”’Lu]Lu-DOTA-TATE, everolimus and sunitinib
in advanced, unresectable gastroenteropancreatic
neuroendocrine tumours: Relative effectiveness of
['”’Lu]Lu-DOTA-TATE in gastroenteropancreatic

neuroendocrine tumours

Mohid S. Khan “, Elaine Stamp Y Cormac Sammon ¥, Tessa Brabander ¢,
Wouter W. de Herder ¢, Marianne E. Pavel

ERASMUS NCT00428597

ERASMUS (post- RADIANT-

(pre-match) (post-match match 3
Sunitinib) everolimus)
[*"/Lu]Lu- [//Lu]Lu- Sunitinib [*"/Lu]Lu- Everolimus
DOTA-TATE DOTA-TATE DOTA-TATE
N 62 62 86 62 207
Effective sample size: 48 22

[”/Lu]Lu-DOTA-TATE

[*/Lu]Lu-DOTA-TATE

(reweighted ERASMUS) vs. (reweighted ERASMUS) vs.

NCT00428597 (sunitinib)
Hazard ratio OS

(95% CI) (95% CI)

RADIANT-3 (everolimus)
Hazard ratio OS

0.42 [0.25, 0.72]

0.53 [0.33, 0.87]



Matching-adjusted indirect comparison of
palbociclib versus ribociclib and
abemaciclib in hormone
receptor-positive/HER2-negative advanced
breast cancer

Hope S Rugo* ¥, Anja Haltner?'™, Lin Zhan?, Anh Tran?, Eustratios Bananis®',
Becky Hooper?'™, Debanjali Mitra®'=’ & Chris Cameron?

J. Comp. Eff. Res. (2021) 10(6), 457-467

PALOMA-3 Comparator
n
|.|

)
P4

Published trials differ on eligibility criteria and
patient characteristics

Il
D

=6

=B =B =B
*. *. *.

PALOMA-3 Comparator

(e.g., patients with prior chemotherapy fo
or had =2 prior lines of ET for MBC)

Subgroup No. of Patients (%)

Previous chemotherapy
Neoadjuvant or adjuvant
treatment only
Treatment for metastatic disease
None
Previous lines of therapy for
metastatic disease

1
2
=3

0.81 (0.56-1.17)

0.91 (0.63-1.32)
0.68 (0.41-1.15)

0.70 (0.43-1.14)
0.86 (0.60-1.22)
0.76 (0.48-1.22)
0.64 (0.29-1.40)

Hazard Ratio for Death (95% Cl)

I

214 (41) ——

177 (34) el

130 (25) —e—r
I

114 (22) —at

225 (43) [ |

131 (25) I 1

51 (10) t !
0‘25 0?5 0.‘?5 1.0 ITS 2‘.0 2‘.5

Palbociclib+ Fulvestrant Placebo+Fulvestrant

Better

Better

N Engl ] Med 2018;379:1926-36




Matching-adjusted indirect comparison of
palbociclib versus ribociclib and

abemaciclib in hormone
receptor-positive/HER2-negative advanced

breast cancer

Hope S Rugo* ¥, Anja Haltner?'=,

Becky Hooper?'™, Debanjali Mitra®'=’ & Chris Cameron?
J. Comp. Eff. Res. (2021) 10(6), 457-467
Matched Matched and adjusted

PALOMA-3 Comparator

Lin Zhan?, Anh Tran?, Eustratios Bananis®"*,

PALOMA-3 Comparator PALOMA-3 Comparator

| 4 x4
T4 T4
. o

Patients who would not have been eligible for

Published trials differ on eligibility criteria and enrolment in the comparator trial are excluded
(e.g., patients with prior chemotherapy for MBC,

patient characteristics
or had =2 prior lines of ET for MBC)

ESS=3 n=6
[ ]

{
[ 4
Aggregate data “ Aggregate data

Patients in PALOMA-3 are weighted to match
the averages reported in the comparator trial;
ESS reflects practical sample
size after adjusting

&
T 4
| Aggregate data |

Adjustment is based on treatment-effect modifiers
such as prior ET setting and number of lines of
therapy for MBC



Matching-adjusted indirect comparison of
palbociclib versus ribociclib and
abemaciclib in hormone
receptor-positive/HER2-negative advanced
breast cancer

Hope S Rugo* ¥, Anja Haltner?'¥, Lin Zhan?, Anh Tran?,
Becky Hooper?'™, Debanjali Mitra®'=’ & Chris Cameron?

J. Comp. Eff. Res. (2021) 10(6), 457-467

Eustratios Bananis®",

ITC method

PAL + FUL (PALOMA-3) vs RIB + FUL (MONALEESA-3)

(95% Cil) ESS

Unmatched & unadjusted

Matched & unadjusted

Matched & adjusted?

o 1.09  (0.78t01.53) 521
o 109  (0.70t01.69) 217
o 0.89  (0.4810 1.63) 64
| | I
0.50 1.0 15 2.0

Favors PAL + FUL Favors RIB + FUL



Matching-adjusted indirect comparison of
palbociclib versus ribociclib and
abemaciclib in hormone
receptor-positive/HER2-negative advanced
breast cancer

Hope S Rugo* ¥, Anja Haltner?'¥, Lin Zhan?, Anh Tran?,
Becky Hooper?'™, Debanjali Mitra®'=’ & Chris Cameron?

J. Comp. Eff. Res. (2021) 10(6), 457-467

Eustratios Bananis®",

PAL + FUL (PALOMA-3) vs ABM + FUL (MONARCH 2)

ITC method
HR (95% CI) ESS

Unmatched & unadjusted o 1.05 (0.76 to 1.44) 521
Matched & unadjusted e 1.02 (0.69 to 1.52) 280
Matched & adjusted? ® 0.87 (0.54 to 1.40) 135
| | |
0.50 1.0 15 20

Favors PAL + FUL Favors ABM + FUL



Matching-adjusted indirect comparison of
palbociclib versus ribociclib and
abemaciclib in hormone
receptor-positive/HER2-negative advanced
breast cancer

Hope S Rugo*!

, Anja Haltner?'”, Lin Zhan?, Anh Tran?, Eustratios Bananis®

Becky Hooper?'™, Debanjali Mitra®
J. Comp. Eff. Res. (2021) 10(6), 457-467

& Chris Cameron?

Sensitivity analysis:
unmatched & adjusted
comparison of palbociclib +
fulvestrant vs. ribociclib /
abemaciclib + fulvestrant

Scenario Hazard Ratio (95% CI) ESS

Unmatched & unadjusted —— 1.09 (0.78 to 1.53) 521
Scenario A R 0.90 (0.51 to 1.60) 98 v v v 4 v v v
Scenario B — 0.87 (0.49 to 1.58) 99 v v v v v v
Scenario C e 0.87 (0.48 to 1.56) 128 v v v v v
©
Q
EWScenario D ————— 0.90 (0.50 to 1.65) 129 v v v v
h-]
<
Scenario E e 0.89 (0.55 to 1.46) 152 v v v
Scenario F - 0.93 (0.64 to 1.34) 352 v v
Scenario G —— 0.95 (0.67 to 1.37) 392 v
T T T T T TTTTT1 Q o & Iy > ~ >
N SR £ <& < )
0.380.52 0.791.06 1.47 & L& & g & ¥ S
Favors PAL+FUL Favors RIB+FUL & F& & F& ¥ R &
Fe ¢ L9 ¢ &
& & & £ 0F &
o & Al o d
@q' & & &
5 & &
Scenario Hazard Ratio (95% Cl) ESS
Unmatched & unadjusted —— 1.05 (0.76 to 1.44) 521
Scenario A —_—-— 0.85 (0.53 to 1.37) 141 VY Y Y v
Scenario B ——————— 0.86 (0.53 to 1.39) 142 VI vy Y v Y Y Yy
Scenario C e 0.86 (0.53 to 1.40) 150 v v Y Y Y Y Y Y Y Y
Scenario D —_——— 0.86 (0.53 to 1.39) 151 VI Y|y Y Y Y Y
Scenario E e 0.84 (0.52 to 1.37) 151 A AN L A AN R A I A I A A
[l Scenario F e 0.99 (0.61 to 1.59) 170 VIV v Y
b
é_ Scenario G — 1.02 (0.63 to 1.66) 169 I ivI|Y|vY|¥Y| Y |Y
Bl Scenario H e 1.02 (0.63 to 1.67) 170 LA AN AR AR
Scenario | R 0.96 (0.60 to 1.55) 187 IV
Scenario J e 0.97 (0.62 to 1.50) 197 | ¥ | Y | ¥ ¥
Scenario K —_— 0.97 (0.64 to 1.48) 217 |V | Y7
Scenario L e 0.95 (0.65 to 1.39) 251 v |
Scenario M —— 0.98 (0.71 to 1.35) 481 v
T T T T T T 1171711 2 S S @ \"Q\'é'bé{z\@.\ P
0.420.56 0.831.09 1.5 ﬁcﬁ L€ qe“‘v Fegdad oy
Favors PAL+FUL Favors ABM+FUL by ‘,5' & &£ £ @1\\\ § ® @"’@ &£ & @
e & S &L IS
é‘osj & $ ¥ ¢ S




o Matching
Align advanced HCC trial populations
CELESTIAL' RESORCE?

Cabozantinib: 2L + 3L (N = 707) Regorafenib: 2L (N = 573)
o & & o o X X o & & & ¢ o o
fphigcx @ prifiie

2L populations

Compare baseline characteristics
2L CELESTIAL 2L RESORCE

o o o S Population
Individual II‘ II‘ w w data
patient o Y
data W

Weight and adjust baseline characteristics

Adi 2L CELESTIAL 2L RESORCE
djusted

Weighted |I
\ No measurable
patient data || lll d|fferences

Matching-adjusted 2L CELESTIAL population

High

Similarity
with
RESORCE

Low

2L CELESTIAL 2L§ESORCE

® Effective
sample “ N =573
size = 266

o Indirect Comparison
Adv Ther (2020) 37:2678-2695



Matching cannot account for all differences between trial populations, and it is possible that the results of this MAIC are
affected by some residual between-trial differences, as evidenced by the difference in survival outcomes for the placebo
arms despite matching and adjustment.

Table 3 Median survival estimates for the matching-adjusted second-line CELESTIAL population and the RESORCE
population: weighted Kaplan-Meier estimates

KM-derived estimate, months p value
(median [95% CI])

Overall survival

Active treatment Cabozantinib (ESS = 187) 114 (8.9-17.0) 0.3474"
Regorafenib (» = 379) 10.6 (9.1-12.1)

Placcbo CELESTIAL (ESS = 81) 72 (6.1-108) NE
RESORCE (1 = 194) 7.8 (6.3-8.8)

Progression-free survival

Active treatment Cabozantinib (ESS = 187) 5.6 (4.9-7.3) 0.0005*
Regorafenib (z = 379) 3.1 (2.8-4.2)

Placebo CELESTIAL (ESS = 81) 1.9 (1.9-2.1) NE
RESORCE (» = 194) 1.5 (1.4-1.6)

CI confidence interval, ESS effective sample size, KM Kaplan-Meier, NE not evaluated
* Log-rank test

Adv Ther (2020) 37:2678-2695



Matching-adjusted indirect comparison (MAIC)

Advantages

- Reduces heterogeneity between trials by matching the patient population
- Treatment effects have clear clinical context for interpretation

- Possible with and without placebo adjustment

- Long-term analyses feasible

Disadvantages

- Evolving method—NICE Technical Support Document published in
December 2016 [2]

- Interferes with/breaks randomisation

- Reduced patient sample size

- Only a single indirect path

- Can only match observed characteristics, so heterogeneity may remain

Choy et al. Arthritis Research & Therapy (2019) 21:32
https://doi.org/10.1186/s13075-019-1812-3



MAIC Vs STC

Simulated Treatment Comparison (STC)
- based on a regression model for the IPD, which is substituted in mean

covariate values
- the relationship between population characteristics and outcome in the IPD

trial was used to estimate the outcome for the AgD trial population



Overall survival of glasdegib in combination with  Gabriel Tremblay'
. T . . |
low-dose cytarabine, azacitidine, and decitabine Tracy Westley
dul : : : Joseph C Cappelleri
among adult patients with previously untreated ‘ "
AML: . ffocti . . | d Bhakti Arondekar
: comparative effectiveness using simulate Geoffrey Chan?

treatment comparisons Timothy ) Bell?

2

ClinicoEconomics and Outcomes Research 2019:1 | 551-565 Andrew Briggs3
Drug A:
low-dose cytarabine

(LDAC)
Patient level data AZA study (dombret 20135)
for AML only or
(cortes 2016) DEC study (kantarjian 2012)

Drug B: Drug C:
glasdegib + low - dose W azacitidine (AZA) or
cytarabine decitabine (DEC)
(GLAS+LDAC)

Simulated treatment comparison
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Criteria Parameters Interpretation
Effect modification testing with Cox model Modelsneedstocontain variables that

have potential effect modification or are

Step 1 — Variable selection

Stepwise processfor variable selection prognostic facors
Proportional hazard assumptiontesting

Proportionalty should betesedto
evaluate if AFT models or proportional
models should be used

Step 2 — Comparison of functional

forms Statistics fit using AIC/BIC, Chi-square, log-

likelihood, treatment effect (e.g. hazard ratio)

Comparison of survivalcurvestothe Kaplan-
Meier Comparison ofthe survival curvesand

hazard ratios over timeto the original

Graphing hazard ratio over time for the functional Kaplan-Meier and Cox model
forms, the Kaplan-Meig andthe cox model

Survival time (Mean, Med@an), survival difference

Step 3 — Visual inspection

Comparing the covariate adjusted
predictionsto the original trial population
usingthe different functional forms

between arms, predicted hazardratio

Comparing the covariate-adjusted estimates

Step 4 — Prediction validation
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Table 3 ITC Cox and STC exponential model results: AZA comparison, DSU guidance

Treatments Compared: model GLAS + LDAC vs AZA vs LDAC GLAS + LDAC vs
LDAC (published) AZA
HR 95% CI HR 95% ClI HR 95% CI

GLAS + LDAC vs AZA: Cox unadjusted (standard ITC)* | 0.463 0.299, 0.717 0.900 0.700, 1.160 0.514 0.310, 0.852
GLAS + LDAC vs AZA: Cox full (multivariate ITC)** 0.418 0.224, 0.779 0.900 0.700, 1.160 0.464 0.237, 0.910
GLAS + LDAC vs AZA: stepwise exponential (STC) 0.382 0.217, 0.673 0.900 0.700, 1.160 0.424 0.228, 0.789
GLAS + LDAC vs AZA: full exponential (STC) 0.401 0.219, 0.736 0.900 0.700, 1.160 0.446 0.231, 0.860

Table 6 ITC Cox and STC exponential model results: DEC comparison, DSU guidance

Treatments Compared: Model GLAS + LDAC vs DEC vs LDAC GLAS + LDAC vs
LDAC (published) DEC
HR 95% CI HR 95% ClI HR 95% ClI

GLAS + LDAC vs DEC: Cox unadjusted (standard ITC)* | 0.463 0.299, 0.717 0.820 0.680, 0.990 0.565 0.351, 0.909
GLAS + LDAC vs DEC: Cox full (multivariate ITC)** 0418 0.224, 0.779 0.820 0.680, 0.990 0.510 0.266, 0.977
GLAS + LDAC vs DEC: stepwise exponential (STC) 0414 0.227, 0.757 0.820 0.680, 0.990 0.505 0.269, 0.949
GLAS + LDAC vs DEC: STC full exponential (STC) 0.401 0.219, 0.736 0.820 0.680, 0.990 0.490 0.259, 0.924




Simulation and Matching-Based Approaches for Indirect
Comparison of Treatments

K. Jack Ishak' - Irina Proskorovsky1 - Agnes Benedict?
Pharmacoeconomics. 2015 Jun;33(6):537-49.

Table 1 Summary of the main steps and approaches in STC and MAIC analyses

STC MAIC
Mechanism to adjust for differences Regression equation for each outcome of interest Logistic regression equation for weights
in characteristics of populations for each comparator of interest

Derivation of adjusted estimate of  Predicted from equation for each outcome by setting Weighted summary of outcomes
outcomes with treatment A predictors to match comparator population profile observed in index trial

Estimate of indirect comparison

Continuous outcome Difference in adjusted mean for treatment A and observed mean for treatment B
Dichotomous outcome Ratio of adjusted odds for treatment A and observed odds for treatment B
Time to event Hazard ratio derived from fitted distributions to index and comparator curves (STC) or joint

analysis of index and virtual event-time data (MAIC)

STC simulated treatment comparison, MAIC matching-adjusted indirect comparison



STC/MAIC can be complementary, providing a different
perspective on the comparison of interest (e.g., A vs. B)

reflecting how the treatments would have been compared
if studied together in the same trial.

Ishak KJ, Phatak H, Masseria C. Making Sense of Novel Approaches for Indirect Comparison: Similarities and Differences of
Simulation and Matching Based Approaches. Workshop Presented at ISPOR’s European Meeting, 2015, Milan, Italy.



Population-adjusted Indirect Comparisons
Matching-Adjusted Indirect Comparison (MAIC) and Simulated Treatment Comparison (STC)

* “anchored” indirect comparison (common comparator arm in each trial) Vs “unanchored”
indirect comparison (disconnected treatment network or single-arm studies)

- an unanchored MAIC or STC assumes that all effect modifiers  Anchored Unanchored

and prognostic factors are accounted for
/\ o6

https://www.nicedsu.org.uk/wp-content/uploads/2017/05/Population-adjustment-TSD-FINAL. pdf.



Population-adjusted Indirect Comparisons
Matching-Adjusted Indirect Comparison (MAIC) and Simulated Treatment Comparison (STC)

* “anchored” indirect comparison (common comparator arm in each trial) Vs “unanchored”
indirect comparison (disconnected treatment network or single-arm studies)

- an unanchored MAIC or STC assumes that all effect modifiers  Anchored Unanchored

and prognostic factors are accounted for
* unanchored methods for population adjustment are problematic Q------- ®
and should not be used when anchored methods can be applied @f----___

https://www.nicedsu.org.uk/wp-content/uploads/2017/05/Population-adjustment-TSD-FINAL. pdf.
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Motivation for Network Meta-Analysis

* There are often many treatments for health
conditions

* Published systematic reviews and meta-analyses
typically focus on pair-wise comparisons

* An alternative approach would involve
extending the standard meta-analysis techniques
to accommodate multiple treatment

* This emerging field has been described as both
network meta-analysis and mixed treatment
comparisons




A vs B trials
(a) <

Direct comparison

Indirect comparison of A and B
@ FUIIImENISY

Direct comparison
@ >

Indirect comparison

Placebo




Network Meta-Analysis

(Multiple Treatments Meta-Analysis, Mixed Treatment Comparisons)

« Combine direct + indirect estimates of multiple treatment effects
* Internally consistent set of estimates that respects randomization

 Estimate effect of each intervention relative to every other
whether or not there is direct comparison in studies

 Calculate probabllity that each treatment is most effective
« Compared to conventional pair-wise meta-analysis:
« Greater precision in summary estimates

« Ranking of treatments according to effectiveness



Trial

~N oo o~ W N

Indirect Comparisons of Multiple
Treatments — Network Meta-Analysis

>

G W 0

* Want to compare Avs. B
Direct evidence from trials 1, 2 and 7
Indirect evidence from trials 3, 4, 5, 6 and 7

O O O O O

« Combining all “A"™ arms and
comparing with all “B” arms destroys
randomization

« Use indirect evidence of Avs. C and
B vs. C comparisons as additional
evidence to preserve randomization
and within-study comparison



Indirect Comparisons

Basic assumptions underlying indirect comparisons include:
homogeneity assumption for standard meta-analysis,
similarity assumption for adjusted indirect comparison and

consistency assumption for the combination of direct and indirect
evidence. It is essential to fully understand and appreciate these basic
assumptions in order to use adjusted indirect and mixed treatment
comparisons appropriately.

What is indirect comparison? Fujian Song BMed MMed PhD Reader in Research Synthesis, Faculty of Health, University of East Anglia
wwwowhatisseries co.uk http://www.medicine.ox.ac.uk/bandolier/painres/download/whatis/What_is_ind_comp.pdf



http://www.whatisseries.co.uk/

CONSISTENCY ASSUMPTION

When both direct and indirect evidence is available, an
assumption of evidence consistency is required to quantitatively
combine the direct and indirect estimates.

It is important to investigate possible causes of discrepancy
between the direct and indirect evidence, such as the play of
chance, invalid indirect comparison, bias in head-to-head
comparative trials, and clinically meaningful heterogeneity

When the direct comparison differs from the adjusted indirect
comparison, we should usually give more credibility to evidence
from head-to-head comparative trials. However, evidence from
direct comparative trials may not always be valid.

Song, What s ...? 2009; Song et al, J Clin Epidemiol 2008



THERE ARE 2 TYPES OF TRIAL

EVIDENCE

Trial L - comparesAandB Trial 2 - compares Aand C
/
4
oBNG

Trial 3 - compares Band C /
Direct and Indirect Evidence

{ Consistency = Direct and indirect evidence agree }

Inconsistency = Direct and indirect evidence disagree

Differing effect modifiers among the trials can
cause inconsistency




METHODS TO TEST FOR

INCONSISTENCY

1. Bucher method

=  Can be used on triangle structures where three direct estimates are
available

=  All such “triangles” should be evaluated one by one
2. Node-splitting

- Direct and indirect studies are separated and a difference in
estimates is calculated

- Repeated for all treatment comparisons where inconsistency is
possible

3. Inconsistency model

- Could be considered “independence” model because all treatment
comparisons are estimated independently

s Treatment effects are not estimated relative to a reference
treatment



#1 BUCHER METHOD ILLUSTRATION

mean=1.55 ,/ \ mean=1.17

var=0.05 / \ var=0.16

'
i

/ N
S \
i LY
f-r 4.\\.@

mean=2.32
var=0.07

Indirect estimate of B vs C:
=1.17(AvsC)- 1.55(Avs B)=-0.38
variance = 0.16 + 0.05=0.21

Measure of inconsistency (Z):

= 2.32 (Direct estimate) - (-0.38) (Indirect estimate) = 2.70

variance = 0.07 + 0.21 =0.28

If Z/\/Var(Z) is rejected (N(0,1)) then the loop is inconsistent

In this case P<.000001,
indicating inconsistency




#2 NODE-SPLITTING

i Node-splitting estimates separate
Full NMA estimates 3 parameters for direct and indirect
parameters evidence

dB/ d\

C (direct) BC (indirect)

Direct and indirect
evidence inform
this comparison

Inconsistency is present if

dgc (direct) = dgc (indirect)

Dias, &, Welton, N, Caldwell, D & Ades, A 2010, ‘Cheching consistency in mixed treatment comparison meta-analysis”. Statistics in Medicine, vol 29, pp. 932 - 944



#2 NODE-SPLITTING

Example of posterior distributions with direct and indirect evidence

Consistent Evidence Inconsistent Evidence
s B Dwed eszmate
— DR1eCt astimate ) By
' M T od vl
bivehred T oslun st \ ‘
/ I‘.. -
J \
/ l\‘
1 - | z . . - r——
Log Odac tazao Log Ocdi Mavo
Posterior densities overlap indicating Posterior densities hardly overlap

absence of inconsistency indicating presence of inconsistency



#2 NODE-SPLITTING

What do we do with this information?

Consistent Evidence Inconsistent Evidence
Y g 1 D01 estimate
- Inthrees st . W \ - = INRTUCT B iMate
ML oshima f “4 MTC mtmate
/ \
/.‘" .‘\‘ T _
i as o 1 8 ] ’ ' '
Log Odas Rania Log Oody Mgtio

MTC estimate is similar to direct and MTC estimate is closer to indirect
indirect estimates estimate, possibly because indirect trials

are larger and more precise



Step 1. generating network geometry

Step 3: creating plots and league table of effect size by

treatment

Table 1. Inconsistency test between direct and indirect treatment comparisons in mixed treatment comparison

RYGBP

Step 2: testing for inconsistency

Multivariate meta-analysis
Variance-covariance matrix = proportional

LS*I(4)+.5%7(4,4,1)

Method = reml Number of dimensions - a
Restricted log likelihood = -30.939719 Number of observations = 25
Coef. Std. Err. z P>z [95% Conf. Interval])

¥ B
des_ ABC .2528377 .5704516 0.44 0.658 -.8652269 1.370%02
d!s_ABD -.7433714 .5269164 -1.41 0.158 =1.776108 .2893657
des_ABE -.1959024 .5311986 -0.37 0.712 -1.237033 .8452278
_cons -.9727775 .2201655 -4.42 0.000 -1.404294 -.5412611

e
des_AC .217719% .6845858 0.32 0.750 =1.124045 1.559483
_cons -1.58294 . 6293945 -2.52 0.012 -2.816531 -.3493498

_¥ D
des_AD .5489224 « 5775957 0.95 0.342 -.5831443 1.680989
des_BDE 1.020097 .9029483 1.13 0.259 -.7496496 2.789843
des_CD .633251 .9312281 0.68 0.496 -1.191923 2.458425
_cons -1.72662 .4786004 -3.61 0.000 -2.66466 -.7885806

¥ E
d!s_B]]E .4401131 1.862385 0.24 0.813 =3.210095 4.0%0321
_cons -3.402272 1.051331 -3.24 0.001 -5.462844 -1.3417

Estimated between-studies SDs and correlation MATrix:

s Direct Indirect Difference v 1.7 cre_ng -2 V< —v-r —E
e >Z _y_1 . . . .
Coefficient SE Coefficient SE Coefficient SE F e e s . : : :
AB -1.083 0.174 -0.877 0,620 -0.206 0636 0.746 Y_E 1-767e708 -2 2 2
AC -1.388 0.247 -1.869 0493 0.481 0542 0.375 T:’::““["'*‘BT::“:;““:W
AD -1.378 0.265 -0.738 0413 -0.640 0479 0.182 (2 [j:Bldes:A.BD =0
AE 3425 0940 3 1.005 0204 0937 0.828 P i Sl
BC -0.894 0.655 -0.312 0.297 -0.581 0.715 0416 ( 5) [_v_Dldes AD = O
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CcD 0.490 0.492 0177 0.350 0.313 0.604 0.605 chiz( &) = 4.00
Prob > chil = 0.8567
DE -2.550 1.254 -1.956 0.958 -0.595 1314 0.651
SE, standard error; A, placebo; B, IV_single; C, IW_double; D, topical; E, combination.
o e . .
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Figure 6. Results of network rank test. A, placebo; B, IV_single; C, V_double; D, topical; E, combination; SCURA, surface under the cumula-

tive ranking.




Presenting the data
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Network graph showing the available direct
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Type |No.of | No.trt | Placebo | Dentifrice | Rinse | Gel | Varnish
TR (3) | studies 0T AP
1 9 X X
2 3 X X
3 4 X
4 6l
5 9 X
6 25 X
1 3 X
Vamish 8 I X X
(6) 9 1 X X
10 1 X X
11 4 X X
12 4 X
13 3
| ® 14 1 X X X
Gel (5) Rinse (4) TN X
direct comparisons \ \
from two-arm trials direct comparisons from 15 different treatment arms
multi-arm trials study designs in each design

Network graph showing the presence of multi-arm
trials & table showing the network structure, the

available study designs in the network
[Examples in Lu et al. 2011]
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number of trials comparing the
treatments in the respective row
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Presenting the results
measures of effect



relative treatment effects for efficacy

SMD<0Q favor the treatment in column
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ranking



Using probability of being the best

Using probabilities of being at each
possible rank

Using SUCRAS
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Erythropoiesis-stimulating agents for anaemia in adults with
chronic kidney disease: a network meta-analysis (Review)

Palmer SC, Saglimbene V, Mavridis D, Salanti G, Craig JC, Tonelli M, Wiebe N, Strippoli
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OBJECTIVES

To compare the efficacy and safety of ESAs (epoetin alfa, epo-
etin beta, darbepoetin alfa, or methoxy polyethylene glycol-epo-
etin beta, and biosimilar ESAs, against each other, placebo, or no

treatment) to treat anaemia in adults with CKD.



Figure 5. Networks of the treatment efficacy and safety of ESA drugs in the treatment of anaemia in

chronic kidney disease. Yalues lower than | favour the active treatment in the comparison
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Assessment of similarity (transitivity) across treatment comparisons

Evaluation of the assumption is important and its plausibility determines the validity of
the network meta-analysis results.

We inferred about the assumption of transitivity:

1. We assessed whether the included interventions were similar when they were
evaluated in studies with different designs, for example, whether ESAs are administered
the same way in studies comparing ESAs to placebo and in those comparing ESAs to
other ESAs

2. We compared the distribution of the potential effect modifiers (age, stage of CKD,
duration of treatment) across the different pairwise comparisons.



The inconsistency factor is the absolute difference in the log odds ratio
estimated from indirect and direct treatment comparisons

and is reported together with the 95% confidence interval. A 95% confidence
interval that includes zero indicates that the result is

compatible with zero inconsistency between effect estimates using indirect
(networkmeta-analysis) and direct (conventional pairwise

meta-analysis) treatment comparisons.
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Christopher H. Schmid, PhD; Chris Cameron, MSc; John P.A. loannidis, MD, DSc; Sharon Straus, MD, MSc; Kristian Thorlund, PhD;
Jeroen P. Jansen, PhD; Cynthia Mulrow, MD, MSc; Ferran Catala-Lopez, PhD, MPH, PharmD; Peter C. Gotzsche, MD, MSc;

Kay Dickersin, PhD, MA; Isabelle Boutron, MD, PhD; Douglas G. Altman, DSc; and David Moher, PhD

The PRISMA statement is a reporting guideline designed to im-
prove the completeness of reporting of systematic reviews and
meta-analyses. Authors have used this guideline worldwide to
prepare their reviews for publication. In the past, these reports
typically compared 2 treatment alternatives. With the evolution
of systematic reviews that compare multiple treatments, some of
them only indirectly, authors face novel challenges for conduct-
ing and reporting their reviews. This extension of the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-
analyses) statement was developed specifically to improve
the reporting of systematic reviews incorporating network
meta-analyses.

A group of experts participated in a systematic review, Delphi
survey, and face-to-face discussion and consensus meeting to
establish new checklist items for this extension statement. Cur-

rent PRISMA items were also clarified. A modified, 32-item
PRISMA extension checklist was developed to address what the
group considered to be immediately relevant to the reporting of
network meta-analyses.

This document presents the extension and provides examples
of good reporting, as well as elaborations regarding the ratio-
nale for new checklist items and the modification of previously
existing items from the PRISMA statement. It also highlights ed-
ucational information related to key considerations in the prac-
tice of network meta-analysis. The target audience includes au-
thors and readers of network meta-analyses, as well as journal
editors and peer reviewers.

Ann Intern Med. 2015;162:777-784. doi:10.7326/M14-2385 www.annals.org
For author affiliations, see end of text.



PRISMA Extension for Network Meta-analysis REeseAarcH aND ReEporTING METHODS

Table. Checklist of ftems to Include When Reporting a Systen R ESEARCH AND REPORTING METHODS PRISMA Extension for Network Meta-analysis

SectionTopic tem £ * Checklist ltemt
TITLE .
Titla 1 Idanitify tha report as a systemati Table—Centinued
meta-analysis)
- Section/Topic Item # * Checklist ltemt Reported
ABSTRACT on F‘agg #
Structurad summary 2 Prowide a structurad summary in
Background: main objadtives RESULTS
Mm::d:: datz m’“:;m:;: Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with
n:l;hm::r?mi:a.é reasons for exclusions at each stage, ideally with a flow diagram.
confidenca/cradibla interval Presentation of 53 Provide a network graph of the included studies to enable visualization of the geometry of the
to surmmaring painvisa comp network structure treatment network.
Dib‘sc.::?c;n.fCun:lu;ims: larita Summary of netwark 54 Provide a brief overview of characteristics of the treatment network. This may include commentary
Cthar: primary sourca of fund geometry on the abundance of trials and randomized patients for the different interventions and
pairwise comparisons in the network, gaps of evidence in the treatment network, and
INTRODUCTION ) potential biases reflacted by the network structure.
R 3l D“'::“:-"‘ m‘":::::r; Study characteristics 1a For each study, present characteristics for which data were extracted (e.qg., study size, PFICOS,
Objactives 4 Md:ﬂn amplicit statemant of 1 follow-up period) and provide the citations.
intervantions, comparisons, Risk of bias within 19 Present data on risk of bias of each study and, if available, any outcome level assessment.
studies
m‘nd 5 e e ey Results of individual 20 For all outcomes considered (benefits or harms), present, for each study: 1) simple summary data
ragistration P Pm';rn - studies for each intervention group, and 2) effect estimates and confidence intervals. Modified
Eligibility critaria & Spacify study charactoristics (a0 approaches may be needed to deal with information from larger networks.
yaars considerad, languaga, Synthesis of results 21 Present results of each meta-analysis done, including confidence/credible intervals. In larger
fﬂmﬂ;ﬂdﬁm networks, authors may focus on comparisons versus a particular comparator (e.g., placebo or
I o soUrCES 7 Dascribe all inf o s standard care), with full findings presented in an appendix. Leaque tables and forest plots may
authars to identify additiona be considered to summarize pairwise comparisons. If additional summary measures were
Saarch B Prasant full slactronic saarch stra explored (such as treatment rankings), these should also be presented.
: it could ba rapaated. Exploration for 55 Describe results from investigations of inconsistency. This may include such information as
S ) e :: EMB{E; ““:;9: inconsistency measures of model fit to compare consistency and inconsistency models, P values from
Deta collection process 10 Dq;bnlmm;‘d :l:r: :m:d_l statistical tests, or summary of inconsistency estimates from different parts of the treatment
and any procazsas for obti network.
Diata itarns " List ared dafin all variabdes for w Risk of bias across 22 Present results of any assessment of risk of bias across studies for the evidence base being
amumptions and simplificati T studiad.
nabwork atihe ! Dqﬂ:xm?:q?:a:ﬁﬁ Results of additional 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regrassion
summarizad for presantatios analyses analyses, alternative network geometries studied, alternative choice of prior distributions for
o the avidanca basa to raadar Bayesian analyses, and so forth).
Rigk of bias within 12 Diascriba mathods wsad for assa:
individual studias whathar this was dona at the
iin any datn synthesis. DISCUSSION
Summary maasuras 13 Stata tha prindpal surnmary maz Summary of evidence 24 Summarize the main findings, including the strength of evidence for each main outcome; consider
ﬂ:i?r;;mmi their relevance to key groups (e.g., health care providers, researchers, and policymakers).
summary findings from meta Limitations 25 Discuss limitations at study and outcome level (e.q., risk of bias), and at review level (e.q.,
Planned mathods of 14 Drascribe the methods of handlic incomplete retrieval of identified research, reporting bias). Comment on the validity of the
analysis mata-analysis. This should in assumptions, such as transitivity and consistency. Comment an any cancerns regarding
&"ﬂ"i:wﬂmm network geometry (e.g., avoidance of certain comparisons).
thu.iono&prjorcﬁmi.bmm' Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications
Assossmant of modal fit for future research.
Azsazsrmarnt of 52 Drascribe the statistical mathads
incu:n;ll'stmq- rJ.'merrmtnnnwudd:l:lm EUNDING
mm“m’ ' spﬂxziimnl*j Funding 27 Diescribe sources of funding for the systematic review and other support (e.g., supply of data); role
Additional analysas 16 Dascriba methods of additional ; of funders for the systematic review. This should also include information regarding whether

induda, bt not ba limited 4
Sansitivity or subgroup analys
Mata-rograssion analyses;
Abtarnatiea formulations of tha

Usa of aftarnative pricr distributions for Dayesan analy=es [ apphcabial

funding has been received from manufacturers of treatments in the network andfor whether
some of the authors are content experts with professional conflicts of interest that could affect
use of treatments in the network.

{Continued on following page)
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The main consideration for study limitations in a network meta-analysis is to ensure
that the relative contributions of different sources of direct evidence (which may have
different study limitations) are accounted for appropriately

Salanti G. et al. Plos One 2014; 9: e99682



Determinants of certainty in a body of evidence

'GRADE|

* A body of evidence starts as: high | DD

e 5 factors that can lower quality

1.

oA

Risk of bias criteria %

* Lack of randomization (non-randomized or observational studies) lowers confidence to low

Inconsistency (or heterogeneity) E- 4444
Indirectness (PICO and applicability)

Imprecision E=

Publication bias ‘&

e



Determinants of certainty in a body of evidence:

'GRADE|
* 3 factors can increase quality
1. large magnitude of effect n
2. opposing plausible residual bias or confounding -

3. dose-response gradient LA



Sintesi percorso per valutare certezza evidenza NMA
Se c’e solo evidenza diretta

1. Valutare certezza evidenza diretta ( dalle MA pairwise per tutti i domini tranne imprecision)
2. Valutare imprecision della stima NMA , non pairwise

Approccio non contestualizzato: si abbassa per imprecision se i Cl crossano la linea di non
effetto

Approccio contestualizzato : i membri del panel devono stabilire a priori le soglie per effetto

trivial, piccolo, modesto, grande. Si contano il numero di doglie che vengono attraversate dai
Cl;

se crossano una soglia si abbassa di un livello,
se crossano due soglie si abbassa di due livelli

se crossano 3 o + soglie si abbassa di 3 livelli



* Sec’e solo evidenza indiretta

Si considerano solo le due comparison del primo loop ( se sono interessato ad B vs C, considero le pairwise diAvs Be di Avs C
Si valuta certainty delle due comparison (pairwise) indirette del primo loop per tutte le dimensioni tranne imprecision.

Si considera la certezza piu bassa tra le due

Si valuta imprecisione della stima della NMA come sopra

* Sec’e evidenza mista

Devo vedere quale delle due certezze contribuisce di piu alla stima network

* Se una stima (diretta o indiretta) contribuisce di piu alla stima network

Valuto la certezza per tutte le dimensioni tranne imprecision della evidenza che contribuisce di piu seguendo gli approcci descritti sopra
Si valuta imprecisione della stima della NMA come sopra

. Se le due stime contribuiscono in egual misura

devo vedere se sono coerenti

. se sono coerenti:

valuto certezza di entrambe per tutte le dimensioni tranne imprecisione

considero quella con certezza piu alta

Si valuta imprecisione della stima della NMA come sopra

* Se non sono coerenti

Procedo come sopra ma abbasso ulteriormente per incoherence



NMA certainty in evidence

High certainty and direct
evidence contributes as
much as indirect evidence

]

!
Rate CiE
direct estimates

o N N
e Risk of Bias \
* Inconsistency
* |Indirectness
* Publication bias

Not sufficient evidence,
moderate, low or very
low certainty

123



Introduction NMA-SoF table project

* No standardized Network metanalysis (NMA) Summary of Findings (Sof)

table format

Presentational approaches used in the UK
for reporting evidence synthesis using
indirect and mixed treatment
comparisons

Sze Huey Tan', Sylwia Bujkiewiczz, Alexander Sutton3,
Pascale Dequen4 and Nicola Cc:coper5

What Guidance Are Researchers Given on
How to Present Network Meta-Analyses to
End-Users such as Policymakers and
Clinicians? A Systematic Review

Shannon M. Sullivan™, Doug Coyle?, George Wells'2

1. University of Ottawa Heart Institute, Ottawa, Ontario, Canada, 2. University of Ottawa, Department of
Epidemiology and Community Medicine, Ottawa, Ontario, Canada

Reporting of results from network meta-analyses:
methodological systematic review
B8] opeN AccEss

Aida Bafeta PhD student', Ludovic Trinquart postdoctoral research fellow'***

associate professor of rheumatology'®, Philippe Ravaud professor of epidemiology and director

, Raphaéle Seror
1234

Characteristics and knowledge synthesis @
approach for 456 network meta-analyses: a
scoping review

Wasifa Zarin', Areti Angeliki Veroniki], Vera Nincicw, Afshin \fafaei], Emily Reynen], Sanober S. Mot\wala],
Jesmin Antony', Shannon M. Sullivan', Patricia Rios', Caitlin Daly', Joycelyne Ewusie', Maria Petrapoulol?,
Adriani Nikolakopoulou®™, Anna Chaimani?, Georgia Salanti*** Sharon E Straus'* and Andrea C. Tricco™®
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Introduction NMA-SoF table project

[ Brainstorm meeting ]

[ Brainstorm meeting ]

Initial development

[ New version NMA-SoF table ]

¥
Round 1 and 2

Input from interviews, and
Input from advisory group

Input from interviews, and
Input from advisory group

[ New version NMA-SoF table ]

¥
Round 3

Input from interviews, and
Input from advisory group

FINAL version NMA-SoF table

Input from interviews, and
Input from advisory group
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WHAT IS THE OPTIMAL
PRESENTATION OF
RESULTS OF NMA

REPORTS?
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NMA-SoF TABLE FORMAT



NMA-SoF table example 1

Estimates of effects, credible intervals, and certainty of the evidence for comparison fluid resucitation in patients with sepsis

Bayesian NMA-SoF table

Patient or population: Critically ill patients with severe sepsis or septic shock

Saline

Interventions: Balanced crystalloid (BC), Albumin, High-molecular-weight hydroxyethyl starch (H-HES), Saline solution, Gelatin

Comparator (reference): Low-molecular weight hydroxyethyl starch (L- HES)

Outcome: Mortality; range of follow up between 24 hours to 90 days

Setting(s): Inpatient

Geometry of the Network*

. . i . . .
Total studies: 6 RCT Relative effect** Anticipated absolute effect™ (95% Crl) Certainty of Ranking*** | Interpretation
Total Participants: 8308 (95% Crl) Without intervention | With intervention Difference evidence (95% Crl) of Findings
Balanced crystalloid 075 SOHDO
N 39 per 1000 fewer £ -
] B (0.58100.97) 180 per 1000° 141 per 1000 (from 67 fewer fo 5 fewer) 5 Mc:d:rate ) (1.00104.00) Probably superior
(2 RCT; 846 participants) ue to Indirectness’
Network estimate
Abumin 0.79 32 per 1000 fewer GB?OO 2.00
ow ! o
° (No direct evidence, (0.5910 1.06) 180 per 1000 148 per 1000 (from 65 fewer to 88 more) Due to Imprecision®, and 10010 5.00) Prabably inferior
Indirect evidence only) Network estimate ndirsciness
H-HES 091 16 per 1000 fews er_BOO 4.00
o per er ow . .
(No direct evidence, (0.63101.33) 180 per 10001 164 per 1000 (from 59 fewerto 46 more) | Dueto mprocisir?, and zooogoy | Frobablysuperior
Indirect evidence only) Network estimate ndraciness*
Saline solution 1.04 elelilel
A 6 per 1000 more Moderate 4.00 i
® , (087101.25) 180 per 100" 186 per 1000 (from 20 fewer to 35 more) Due to Imprecisors, (100togo0) | | rooeblysuperior
(4 RCT; 7642 participants) Network ostimale Indireciness®, and Inconsistency®
Gelatin 100 — BOOO
per er Very Low !
(Mo direct evidence, (0.44102.21) 180 per 1000! 180 pe 11000 (from 92 fewer 10 146 more) | Due to Imprecision®, and (3.00 10 6.00)
Indirect evidence only) Network estimate Indirectness?
® |L-HES Reference Comparator No estimable No estimable No estimable Reference Comparator 5.00 [z
{1.00 10 6.00) comparator

NMA-SoF table definitions
* Solid lines represent direct comparisons
** Network Metanalysis (NMA) estimales are reported as odds ratio, Crl; credible interval, Resulls are expressed in credible intervals as opposed to the confidence intervals (CI) since a Bayesian analysis has been conducted.

d absolute effect.

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

**** Median and credible intervals are presented. Rank stafistics is defined as the probabilifies that a treatment out of n treatments in a network meta-analysis is the best, the second, the third and so on until the least effective freatment
T Information is reported from studies included in the network metanalysis for the comparison displays.

GRADE Working Group grades of evidence (or certainty in the evidence)

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

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

Very low quality: We have very litfle confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Explanatory Footnotes

1 Mortality is reported from a large randomized control trail where critically ill patients admitted to an intensive care unit (ICU) required fluid resuscitation with hydroxyethyl starch (HES).
2 Serious indirectness. The indirect evidence for this comparison goes through a second order loop via heavy starch and saline

2 Serious imprecision. Due to wide confidence intervals in the indirect estimate.

“Serious indirectness. The indirect evidence for this comparison goes through a first order loop via saline and saline vs. light starch.

% Serious inconsistency. Due to there was significant heterogeneity in the direct comparison of light starch vs. balanced crystalioid.

% Serious indirectness. The indirect evidence for this comparison goes through a second order loop via balance crystalloid and heavy slarch
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NMA-SoF table example 1

Estimates of effects, credible intervals, and certainty of the evidence for comparison fluid resucitation in patients with sepsis

Bayesian NMA-SoF table
Y
Patient or population: Critically ill patients with severe sepsis or septic shock |

Interventions: Balanced crystalloid (BC), Albumin, High-molecular-weight hydroxyethyl starch (H-HES), Saline solution, Gelatin

Saline

Comparator (reference): Low-molecular weight hydroxyethyl starch (L- HES)

Outcome: Mortality; range of follow up between 24 hours to 90 days |

Settlng(s): Inpatlent Geometry of the Network*
. . H Fkk 0, . . .
Total studies: 6 RCT Relative effect** Anticipated absolute effect™* (95% Crl) Certainty of Ranking**** | Interpretation
. . . 0 . 0 .
Total Participants: 8308 (95% Crl) Without intervention | With intervention Difference evidence (95% Crl) of Findings
Balanced crystalloid 0.75 DPBDO
' 39 per 1000 fewer 2.00 :
(0.58 10 0.97) 180 per 1000 141 per 1000 Moderate Probably superior
(2 RCT: 846 participants) (from 67 fewer to 5 fewer) Due to Indireciness? (1.00 to 4.00)
Network estimate
Albumin 0.79 12 001 1000 EBEBOO 200
: per ewer ow R fof
(No direct evidence, (0.59 0 1.06) 180 per 1000° 148 per 1000 (from 65 fewer to 88 more) | Due to Imprecision?, and (1.00 to 5.00) Probably inferior
Indirect evidence only) Netwark estimate Indirectness
FHHES 0.91 16 per 1000 f Ry 4.00
: per ewer Low . i
(No direct evidence, (0.63t01.33) 180 per 1000 164 per 1000 (from 59 fewer to 46 more) Due to Imprecision?, and (2.00 to 6.00) P 2D
Indirect evidence only) : Indirectness*
Network estimate A # )|
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NMA-SoF table example 1

Saline solution 1.04 6 per 1000 more ﬁ?@to 400
oderate - i
o N (0.87 0 1.25) 180 per 1000¢ 186 per 1000 (from 20 fewer to 35 more) Due to Imprecision*; (100to600) | ©ropably superior
(4 RCT; 7642 participants) Network estimt Indirectness®, and Inconsistency?
elwork estimate
Getatn 1.00 0 per 1000 f ve O?O 5.00
per ewer ery Low .
(No direct evidence, (04410 221) 180 per 1000 180pe 11000 (jrom 02 fewerto 146 more) | Due to mprecisios, and (3.00 10 6.00)

. . i 2
Indirect evidence only) Indirectness

Network estimate

5.00 Reference

[ - Reference Comparator No estimable No estimable No estimable Reference Comparator
L-HES p pa (1.00 10 6.00) comparator

NMA-SoF table definitions

* Solid lines represent direct comparisons

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

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

**** Median and credible intervals are presented. Rank statistics is defined as the probabilities that a treatment out of n treatments in a network meta-analysis is the best, the second, the third and so on until the least effective treatment.
T Information is reported from studies included in the network metanalysis for the comparison displays.

GRADE Working Group grades of evidence (or certainty in the evidence)

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

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

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

wE:cplanatory Footnotes

" Mortality is reported from a large randomized control trail where critically ill patients admitted to an intensive care unit (ICU) required fluid resuscitation with hydroxyethyl starch (HES).
2 Serious indirectness. The indirect evidence for this comparison goes through a second order loop via heavy starch and saline.

3 Serious imprecision. Due to wide confidence intervals in the indirect estimate.

+Serious indirectness. The indirect evidence for this comparison goes through a first order loop via saline and saline vs. light starch.

5 Serious inconsistency. Due to there was significant heterogeneity in the direct comparison of light starch vs. balanced crystalloid.

% Serious indirectness. The indirect evidence for this comparison goes through a second order loop via balance crystalloid and heavy starch.
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NMA-SoF table example 2

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

Bayesian NMA-SoF table
BENEFITS
" " . . . . Aspirin, high
Patient or population: Individuals with previous colorectal neoplasia o
. . L ", . - Calcium Aspirin +
Interventions: Low and high dose aspirin, nonaspirin non-steroidal anti-inflammatory drugs (NSAIDs), oo
calcium, vitamin D, folic acid Aspirin+
Calmumu« calcum +
vitamin itamin D
Comparator (reference): Placebo e
Outcome: Prevention of advanced neoplasia; range of follow up between three to five years -
Folate fitamin
Setting: Outpatient NEAID
Geometry of the Network® Placebo
Total studies: 21 RCT Relative effect™ Anticipated absolute effect™* (95% Crl) Certainty of Ranking™** | Interpretation
Total Participants: 12088 (95% Crl) Without intervention | With I Difference evidence (95% Crl) of Findings.
Aspirin + calcium + 07 | 000
vitamin D (018 t0 2.49) . 21 fewer per 1000 3 L
74 per 1000 53 per 1000 {61 fewer fo 110 mors) Dwml:nw s (11 10) Probably inferior
(1 RCT; 427 participants) Natwors estimala "
Calcium + vitamin D osrats 7 fewer per 1000 6800 6
. ( ) 74 par 1000 wrperion | e Low e Probably inferior
(1 RCT: 1028 partiipants) Network estimats | Do mprocser*
Aspirin + folate 013 S800
0430119 74 per 1000 54 per 1000 (éum'z“";gj"'xfe) low e [‘i " Probably inferior
(2 RCT; 916 participants) Network estimate Due to Impeecision?. 5
Aspirin, high dose 0.81 et o 1000 S800 5
103010 1.26) 74 par 1000° sperion0 | i e Low 2n Probably inferior
(3RCT; 917 participants) Network sstimata Dre o mpecsont
Aspirn,low dose A 21 ot por 1000 200 3
. f ) 74 per 1000" 53 per 1000 | (Mfewe(t:ﬂmnre) low 2m9) Probably inferior
(3 RCT; 823 participants) Metwork estimats H D to Impeecssion?.
Nonaspirin NSAIDs 047 |
(0.24 10 0.53) . i 47 fewer per 1000 PODD 1
. i 74 par 1000° 27 per 1000 (56 fewer to 35 fewer) High* (1o2)
(4 RCT; 3486 participanis) Network estimate
Vitamin D 119 Ba00
* ez 74 per 1000 Wper o0 4 (2254&?;?5?&) Low [ t:?ml Probably inferior
(1 RCT, 764 participants) Nebwork eslimatz D to Impreciion’ *
Calcium 100 [lcle'e]
(D86101.52) 74 per 1000 74 per 1000 (ngma':fm Low (31:1!1) Probably inferior
(3RCT; 2503 participants) Network estimata i Due toImprecsion’ *
Folate 132 @@00
. &5 b 200 74 per 1000 1 por 1000 LA, Low s Probatly infrior
(3 RCT; 1224 participants) Matwork estimats i D to Impeecision® 5
H 7 Referance
L ]
Placebo Reference comparator No estimable No estimatle No estimable Raference comparator s camparator
NMA-SoF table definitions
* Lines represent direct comparisons
** Eslimates are reported as odds ratio, Crl: craditle interval, Results pressad in cradible i a8 cpposed to the canfid Bayesian analysis has baen conducted.
=+ Anficipated abeoluts effect Anticipated absoluts effect compares twa risks by calculaling the differance between the risks of the intervention group with the risk of the contral groug
**** Surface under the cumulative (SUCRA| ranking and credible intervals for efficacy are presented. Rank statisfics is defined as the probabilities thal a ireatment out of  irealments in a network meta-analysis is the best, the second, the third
and 50 on uniil the least effective treatment.
GRADE Working Group grades of evidence (or certainty in the evidence)
High quality: We are very confidant that the frue effect lies close fo that of the estimate of the affect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is subsiantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: WWe have very Ifte confidenca in the effect estimate: The true effectis likely to ba substantially different from the estimata of effect
Explanatory Footnotes
" Baseline risks (assumed control risk) oblained from the National Cancer Institute pooling project
2Very sericus imprecision since 95% Crl erosses unily, and with wide credible intervals suggesting high possibilty of harm,
“Veary serious imprecision since RR>1 (suggesting grester likeBhood of harm than beneft), and with wida credible intsrvals)
“Very serious impresision since RR is one (suggesting no evidence of benefit) and wide credibie intervals suggesting high possibiity of harm
#Conceptually, there was i intransdtivity, with [2 it pleusible i frials of different
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NMA-SoF table example 2

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

Bayesian NMA-SoF table

BENEFITS

- I .. . . . Aspirin, low Aspirin, high
Patient or population: Individuals with previous colorectal neoplasia
. . . . . . Calcium Aspiri
Interventions: Low and high dose aspirin, nonaspirin non-steroidal anti-inflammatory drugs (NSAIDs), oo
calcium, vitamin D, folic acid Aspiin +
Calcium + calcium +
vitamin D itami
Comparator (reference): Placebo viamin D
Outcome: Prevention of advanced neoplasia; range of follow up between three to five years Vamin
Folate ftamin
Setting: Outpatient
9 P Geometry of the Network* Placebo
Total studies: 21 RCT Relative effect** Anticipated absolute effect*** (95% Crl) Certainty of Ranking*** | Interpretation
Total Participants: 12088 (95% Crl) et el | e e T i E— evidence (95% Crl) of Findings
Aspirin + calcium + 0.71 ©B00
vitamin D (0.18 to 2.49) 21 fewer per 1000 3 N
74 per 1000 53 per 1000 (61 fewer to 110 more) -_ I:ogdsmn” (11010) Probably inferior
(1 RCT: 427 participants) Network estimate P
Calcium + vitamin D 0.91 71 1000 BB00 6
® (0.52 to 1.63) 74 per 1000t 67 per 1000 (@ f:x:rrt[(’)e;.'[ more) Low (110 10) Probably inferior
(1 RCT; 1028 participants) Network estimate Due to Imprecision”©
Aspirin + folate 0.73 OO0
(04310 1.19) 74 per 1000° 54 per 1000 ( 422°f:"m";frt§e1?:]g?e) Low e f(') 5 Probably inferior
(2 RCT: 916 participants) Network estimate Bue to Imprecision?-*
Aspirin, high dose 0.81 D00
(05010 1.26) 74 per 1000° 60 per 1000 (3174};3,";?15; 1:1?)?@ Low 2 t?) 0 Probably inferior
(3RCT; 917 participants) Network estimate Due to Imprecision’.
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NMA-SoF table example 2

Aspirin, low dose 0.71 00
° 041101.2) 74 per 1000 53 per 1000 21 fewer per 1000 v 3 Probably inferior
. o . (44 fewer to 17 more) Due to Impregision®. (2t09)
(3 RCT; 823 participants) Network estimate
Nonaspirin NSAIDs 0.37
® P (0.24 to 0.53) 74 per 1000° 27 per 1000 47 fewer per 1000 [T ) 1
. . (56 fewer to 35 fewer) Highs (1t02)
(4 RCT; 3486 participants) Network estimate
Vitamin D 1.19 BHOO
° (0651 2.15) 74 per 1000 88 per 1000 14 more per 1000 L 9 Probably inferior
. L ‘ P P (26 fewer to 85 more) D to Imgrvelcision“ (3to 10) y
(1 RCT; 764 participants) Network estimate
Calcium 1.00 GHO0
(0.66 101.52) 74 | 0 fewer per 1000 7 R
per 1000 74 per 1000 Low Probably inferior
; L _ (25 fewer to 38 more) Due to Imprecisiont. (3to 10) y
(3 RCT; 2503 participants) Network estimate
Folate 1.32 SOO0O
o (08510 2.00) 74 per 1000 51 per 1000 23 moreper 000 Low S Probably inferior
. i . (11 fewer to ore) Due to Imprecision? ® (5t010)
(3 RCT; 1224 participants) Network estimate
® | Placebo Reference comparator No estimable No estimable No estimable Reference comparator 7 Reference
(4109) comparator
NMA-SoF table definitions

* Lines represent direct comparisons

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

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

**** Surface under the cumulative (SUCRA) ranking and credible intervals for efficacy are presented. Rank statistics is defined as the probabilities that a treatment out of n freatments in a network meta-analysis is the best, the second, the third
and so on until the least effective treatment.

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

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Explanatory Footnotes

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

2Very serious imprecision since 95% Crl crosses unity, and with wide credible intervals suggesting high possibility of harm.
3 Very serious imprecision since RR>1 (suggesting greater likelihood of harm than benefit), and with wide credible intervals).
+Very serious imprecision since RR is one (suggesting no evidence of benefit) and wide credible intervals suggesting high possibility of harm.

5 Conceptually, there was no significant intransitivity, with comparable distribution of plausible effect modifiers across trials of different chemopreventive agents.
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NMA-SoF table example 2

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

Bayesian NMA-SoF table

HARMS

. . L. . . . Aspirin, low Aspirin, high
Patient or population: Individuals with previous colorectal neoplasia dose dose
. . . . . .. Calcium Aspirin +
Interventions: Low and high dose aspirin, nonaspirin non-steroidal anti-inflammatory drugs (NSAIDs), folate
calcium, vitamin D, folic acid Aspirin +
C_alciL_JmD+ calcium +
vitamin itamin D
Comparator (reference): Placebo e
Outcome: Serious adverse events; range of follow up between three to five years Folate
Vitamin D
Setting: Outpatient
9 p Geometry of the Network* NSAID Placebo
Total studies: 21 RCT Relative effect** Anticipated absolute effect™* (95% Crl) Certainty of Ranking**** | Interpretation
Total Participants: 14135 (95% Crl) B e e el B e e T evidence (95% Crl) of Findings
Aspirin + calcium + 0.90 BHOO
vitamin D (0.54 t01.51) 187 per 100" 89 per 1000 (7}5m";‘:;et 0";’;2&% ) Low ) f ; Probably inferior
. Due to Imprecision?# 2to7)
(1 RCT; 714 participants) Network estimate
Calcium + vitamin D 1.1 DHOO
o (0.76 0 1.70) 187 per 10001 203 per 1000 (3éﬁ::v‘gftg‘3‘41g1%?e) Low (1 ti 7 Probably inferior
(1 RCT; 1125 participants) Network estimate Due to Imprecision? *
Aspirin + folate 0 831 '211 77 31 1000 GB00 10
(0.83101.77) 187 per 1000 218 per 1000 o e P nore) Low 61010 Probably inferior
(3 RCT; 1017 participants) Network estimate Due to Imprecision?
Aspirin, high dose 1.06 SBHO0
(076 101.49) 187 per 1000 196 per 1000 8 e e Low ’ A ) Probably inferior
(3 RCT; 1507 participants) Network estimate Due to Imprecision? *

135



Aspirin, low dose 0.78 Sa00
(0.43 10 1.38) 35 fewer per 1000 8 .
® N 187 per 1000' 152 per 1000 (54 more to 97 fewer) Low N (31010) Probably inferior
(2 RCT; 794 participants) Network estimate Due to Imprecision?
Nonaspirin NSAIDs 1.23 DOHOO
(0.95to 1.64) 34 mare per 1000 2 R
® N 187 per 1000' 221 per 1000 (8 fewer to 87 more) Low » (1109) Probably inferior
(3 RCT; 3964 participants) Network estimate Due to Imprecisiorr
Vitamin D 1.10 BH00
(0.74 to 1.70) 25 more per 1000 5 =]
® N 187 per 10001 212 per 1000 (20 fewer to 78 more) Low N 210 10) Probably inferior
(1 RCT; 835 participants) Network estimate Due to Imprecision®
Calcium ( 071][381 89) 51 more per 1000 DODD 8
07 to 1. .
B 187 per 1000 238 per 1000 (22 more {o 82 more) High: (310 10) Probably superior
(4 RCT; 2669 participants) Network estimate
Folate 0.85 SH00
(0.59t0 1.22) 22 fewer per 1000 6 s
[ N 187 per 1000 165 per 1000 (21 more to 59 fewer) 0 ILow. - 2t 10) Probably inferior
(3 RCT; 1511 participants) Network estimate ue to Imprecision?
) ' . 3 Reference
Placebo Reference comparator No estimable No estimable No estimable Reference comparator (110 10) comparator
NMA-SoF table definitions

* Lines represent direct comparisons

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

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

**** Surface under the cumulative (SUCRA) ranking and credible intervals for harms are presented. Rank statistics is defined as the probabilities that a treatment out of n treatments in a network meta-analysis is the best, the second, the third
and so on until the least effective treatment.

GRADE Working Group grades of evidence (or certainty in the evidence)

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

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

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Explanatory Footnotes

'Based on assumed control risk of 18.7% (corresponding to pooled 18.7% risk of SAEs in placebo-treated patients of included trials)

2Very serious imprecision since 35% Crl crosses unity, and with wide credible intervals suggesting uncertainty in the estimate.

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

Risk of bias
Inconsistency

Indirectness
Publication bias

High

Moderate

Low

Very Low

Drawing conclusions from NMA

Indirect
evidence

* Lowest at the ratings
of the two direct

comparisons forming
the most dominant
first order loop
Intransitivity

First top three
ranks

Other ranks

f NMA certainty in the
Evidence

* Rating of direct estimate OR

most OR

* Highest between direct and indirect
rating

* Incoherence (inconsistency)

® Imprecision

\—

=

* Rating the estimate that contributes the

_J

High
Moderate

Definitely
superior

Probably
superior

Probably
inferior

= Definitely
a inferior

Uncertainty in Treatment Rankings: Reanalysis
of Network Meta-analyses of Randomized
Trials

® 58 network meta-analyses involving 1308
randomized trials

® “No evidence showed a difference between the best-
ranked intervention and the second and third best-
ranked interventions in 90% and 7 1% of comparisons,
respectively”.

An tern Med 2016164466.672.

First top three
ranks

: Second component :

NMA estimate (95%crr) | NMA im'z inthe "'(:;',:‘;:;‘“ Interpretation
Balance crystalloid pssann Hodems ¢ V) e
Albumin © 5%-7706) Low s (|.;Lo:00) Biebb ctor
H: oS &) i aomson MM
Gelatin (oolq?fm Yoy Low s u.o;foo)
Saline © al7-°:15) HModerate 14§ (3.0%‘200)
Lowes - - (100500 Soicsesat

Crl= credbiity interval: H-HES high-molecular-weight hydroxyedhyl starch; LHES low-molecular-mesght hydroxyethyl starch

1 Rated down for imprecision

4 Rated down for indirectness

§ Rated down for inconsistency (P = 80%. P= 0.03 for heterogeneicy)
§ Rated down 2 levels for imprecision

137



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

Bayesian NMA SoF table

Patient or population: Individuals with previous colorectal neoplasia

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

calcium, vitamin D, folic acid

Comparator (reference): Placebo

Follow-up: range of follow up between three to five years

Setting: Outpatient

Prevention of advanced neoplasia

Geometry of the Network*

Calcium

Calcium +
vitamin D

Aspirin, high

Aspirin +
p calcium +
vitamin D

Total studies: 21 RCT Relative effect** Anticipated absolute effect*** (95% Crl) Certainty of Ranking*** | Interpretation
Total Participants: 12088 (95% Crl) Withoutintervention|RiNith intervention Difference evidence (95% Crl) of Findings
i 0.37
Nonaspirin NSAIDs
(0.24 t0 0.53) 47 fewer per 1000 DODHD 1
¢ : » T4per 10001 27per1000 (56 fewer to 35 fewer) High * (1102)
(4 RCT; 3486 participants) Netwoik estiméte
Aspirin, low dose 0.1 BHOO
° (041101.23) 74 per 100" 53 per 1000 ; 4‘323";?"591’7‘:]2?8) Low @ g " Probably inferior
(3 RCT; 823 participants) Network estimate Due to Imprecision? 5
Aspirin + calcium + 0.7 o
vitamin D (0.18t02.49) 21 fewer per 1000 3 S
74 per 1000 53 per 1000 (61 fewer to 110 more) - Irlv.lov:t:lsmnz . (110 10) Probably inferior
(1 RCT; 427 participants) Network estimate 3
Serious adverse events
Total studies: 21 RCT Relative effect* Anticipated absolute effect*** (95% Crl) Certainty of Ranking*** | Interpretation
Total Participants: 14135 (95% Crl) Without intervention | With intervention Difference evidence (95% Crl) of Findings
Calcium 1.38
(1.07 to 1.89) 51 more per 1000 BHSDH 8 A
N 187 per 1000 238 per 1000 (22 more to 82 more) High? 310 10) Probably superior
(4 RCT; 2669 participants) Network estimate
Calcium + vitamin D 1.1 BPOO
® (0.76101.70) 187 per 1000° 203 per 1000 (3;(19'31'?&;1[?1%29) Low ’ é B Probably inferior
(1RCT; 1125 participants) Network estimate Do o/ jmpescislon
Nonaspirin NSAIDs 1.23 ®HOO
. (0.95t0 164) 187 per 1000° 221 per 1000 (:‘:e;'gﬁopg; 1[332) Low " i 9 Probably inferior
(3RCT; 3964 participants) Network estimate Due to Imprecision’”.*

Explanatory Footnotes
1Baseline risks (assumed control risk) obtained from the National Cancer Institute pooling project
2Very serious imprecision since 95% Crl crosses unity, and with wide credible intervals suggesting high possibility of harm.
3 Very serious imprecision since RR>1 (suggesting greater likelihood of harm than benefit), and with wide credible intervals)
4Very serious imprecision since RR is one (suggesting no evidence of benefit) and wide credible intervals suggesting high possibility of harm

distribution of plausible effect modifiers across trials of different chemopreventive agents.

5Conceptually, there was no
8Based on assumed control risk of 18.7% (corresponding to pooled 18.7% risk of SAEs in placebo-treated patients of included trials)

J

ivity, with comp

7Very serious imprecision since 95% Crl crosses unity, and with wide credible intervals suggesting uncertainty in the estimate.
distribution of plausible effect modifiers across trials of different chemopreventive agents.

8Conceptually, there was no signi

, with comp
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