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 Clinicai expertise or evidence is required to
determme which covariates could modify the
results.

« Consider the withen-trial and acrass-treal
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No stati shcuﬂ}r
sigmficmn* regression
coefficient for the
interaction.

Indicates valid assumption

(assuming there are no
unidentified characteristics

that would mudif}r the

treatment effects)

Including appropriate treatment by
covariate interactions in NMA
models
Patient-level or trial-level
covariates can be studied
.Lfﬂ'ﬁ. IIEdstlIe Df EEEE‘II.H‘.E '[15]5. can hﬂ
EIF]BI'E‘d as a trial-level covariate

S’m’ris’ficu[ly
mgm'fi{:tmi regression
coefficient for the
interaction.

Indicates invalid

assumption.

« (linical expertise or evidence is required to
determine which covariates could modify the
results.

« (onsider the within-trial and across-trial
covariate distributions and number of
contributing studies to determine if there are
sufficient data.

Between trial

variance is reduced

b}r in cluding the

interaction.
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Subgroup analysis using NMA
medels grouping trials according to a
particular characteristic (e.g. adults
Vi chi_ldren] and then using
:-ubgmup u.nﬂ.l}rsis (1e ﬁlh’.ug a
separate NMA model for each
subgroup)

Hypothesis test or Hypothesis test or

quantitative The results from

quantitative measure The results from
measure indicate each subgroup are S dvaapte S s each subgroup

no difference across alike. across subgroups differ
subgroups.

Indicates valid
assumption (assuming Indicates invalid
there are no unidentified assumption.
characteristics that
would medify the
treatment effects).




Method C2: Investigating potential
treatment effect-modifying
covariates
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Variance higher with age interaction.

Regression coefficients for treatment by

covariate interactions _
Between site

Model variance

AQ+AS vs.
g + g
DHAPO AL vs. DHAPQ CD+Avs. DHAPQ

. : 0.71
No interaction - - - (0.26, 1.86)

Treatment by -0.23 -0.23 -0.38 0.79
age interaction (-0.47, 0.01) (-0.46, 0.00) (-0.74, -0.09) (0.28, 2.09)

T"f:t";f;:;y -0.50 0.15 0.57 0.71
: d . (-1.22, 0.27) (-0.82, 0.55) (-1.58, 0.28) (0.25, 1.79)

interaction

Significant interaction
Indicating that an interaction exists.

Assumption is dubious because interactions exist.



Comparison
Age one year
ACH+AS vs. DHAPQ
AL vs. DHAPQ
CD+Avs DHAPQ
Age five years
AQ+AS vs. DHAPQ
AL vs. DHAPQ
CD+Avs DHAPQ

a.) Age

Odds ratio (85% Crl)

0.50 (0.23, 1.05)
0.53 (0.26, 1.09)
0.17{0.08, 0.43)

0.20(0.07, 0.49)
021 (0.09, 0.51)

R

. e

_._

0.03 (D.01, 0.11}

Between site variance = 0.79

Comparison
Log odds 2.48
AQ+AS vs. DHAPQ

Al vs. DHAPQ
CD+Avs DHAPQ
Log odds 3.14
ACHAS vs DHAPQ

AL vs. DHAPQ

CD+Avs. DHAPQ

Probability drug Is the best

Favours DHAPQ | Favours freatment

|
0.0075

c.) Log odds

Odds ratio (95% Crl]

0.46 (0.24_0.91)
0 44 (0.25. 0.85)
0.11 (0.05, 0.24)

033(0 17, 0.68)
0.40 (0 21, 0.86)
0.08 (0.03, 0.20)

Between site variance = 0.71

[T i"_'_. 0 f;-_. .r i

Probability drug is the best

——

Favours DHAPG | Favours freabment

0.007%
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0.0
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b.) Age

Bl Accone
(1 Agefive
0.04
= 0.00 0.00 0.00 000
[ - .
AL AS AL CL A
d.) Log odds
M Logodds 248
[J Logodds 314
001 pon oM oM no00 000
S [ —

AL AS AL CDA
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Method C3: Comparing outcome
measSurements in the referent group
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When the trials allocate the

same referent treatment, a
summary of the auteome

i i
measures 1n 'I']rl.'E referent
group can be compared across
the trials

QOutcome
, Outcome
summaries are

similar.

lndicates valid Indicates invalid

assumption.

ussu_tnpticn_

summaries differ.

» Subjective
« All trials must allocate t
same referent treatmer



Method C?: Comparing outcome
measSurements in the referent group

- - ' | Treatment suctess rates for
Hnhion (Mier SO s patients gen IHAPYvried
Mbarara (after CD+A) 63165 froen 72% to 100% acrass

gitpg

The variability may reflect
differences in reinfection
. rates and varying

~ Ndola 67187 transmission rates,

These differences could

md,“ CD+A) ' e modify the treatment
- sl : effects and violate the
mmm 160/167 sxwkilin



Dihydroartemisinin:

African site Piperaquine
(DHAPQ)
Manhica (after CD+A) 94/100 Tre_atrnent. success rateslfur
patients given DHAPQ varied
Mbarara (after CD+A) 63/65 from 72% to 100% across
Nanoro 187/219 sites
Gabon 62/63 The variabili foct
I may r
Afokang 67/72 ; =Rl .y .ay ; .EC
I ; differences in reinfection
2l Shels rates and varying
Ndola 67/67 transmission rates.
Manhica (before CD+A) 78/82
Mbarara (before CD+A) 72/80 These differences could
Rukara (after CD+A) 46/47 modify the treatment
oo e e Seutier effects and violate the
inja (after ) assumption.
Tororo (after CD+A) 54/75
Mashesha (after CD+A) 49/52
Rukara (before CD+A) 22123
Jinja (before CD+A) 37/39
Tororo (before CD+A) 109/141
i pno2 Mashesha (before CD+A) 23/24
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Method Cli: Node-splitting,
(side splitting)
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rpretation is
ective.

plied when both
direct evidence
a particular
arison.

Treatment e
estimated from direct
and indirect evidence

are similar (using

Buyem’-ﬂ_u P value and

visual interpretation).

Indicates valid

assumption.

ﬁppl}rmg a nenes of ncrde-spl_ﬂ'l‘mg NMA models
(one mode! for 2ach treatment DOITING for which
thete is direct and indirect svidence ).

Fa? nn:'ie-.:iphﬁing mode] far a p:l.rl'icu[n.t frealment
comparisen k va b splibs the treatment effect al k va
b within the model, to enable an estimate of the
treatment effect of k va b using direct evidence, and
an estimate of the treatment effect of & vs b from all
indirert evidence, fo be obiained from that pmtﬂuim

mods|

Treatment effects

The NMA model estimated from direct One or more node-
without node- and indirect evidence splitting model is a

splitting is a better differ (using Bayesian P better titting model
fitting model. value and visual

in‘lerpre’fﬂhnn]_

Indicates invalid

assumption,



Method Ch: Node-Splitting
(side splitting)
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Ehere is o obviously siperiod model.




Number of sites
(number of patients)

Model _ _
. Direct Indirect
All evidence i .
evidence evidence
Model w:t.h?ut node- 17 (3874) ) )
splitting
AQ+AS vs. DHAPQ - 9 (1742) -
AL vs. DHAPQ : 13 (2225) :
CD+A vs. DHAPQ - 6 (782) -
Node-split: AL vs. AQ+AS - 5 (1201) 17 (2877)
Node-split: CD+A vs. ) 2 (329) 13 (2198)

AQ+AS
Node-split: CD+A vs. AL - 4 (449) 15 (2551)



= For AL vs. AQ+AS, the direct evide
E:_ does not exactly coincide with the

1 e e indirect evidence.

3 e TR PO For CDA vs AQ+AS and (D+A vs AL,

: © distributions generally overlap
indicating there is reasonably good

" agreement between direct and indirect

= evidence.
B

: €10k AL g e AL vs. AQ+AS: P=0.2
gzg (D+Avs. AQ+AS: p=0.76

. (D+Avs. AL: P=0.64

No statistically significant differences between direct and
indirect evidence are detected (P>0.1).

a) All evidence (NMA) b, Indirect svidence (node—spiitting)

ison  Odds ratic (95% Cr) Comparison  Odils ratio (95% Cri)
A FPREZ| wapo 0370018 070) e AQ+AS va DHAPQ  Nat estimated

s L S R EP - e



Number of Between site

. Number of : .
Residual effective variance
Model : model :
deviance parameter (median (95%
parameters
S Crl))
Model without 0.71
node-splitting 21830 <l 221 e lid (0.26, 1.86)
0.61
Node-split: (0.21, 1.67)
AL vs. AQ+AS 3182.0 22 35.4 3217.4 (14%
decrease)
Node-split: 0.76
CD+A vs. 3183.0 22 36.2 3219.2 (0.28, 2.00)
AQ+AS (7% increase)
. 0.69
Node-SpHL:  qysa 22 358 32188 (0.26, 1.80)

CD+A vs. AL (3% decrease)

The DIC when each node is split are similar to the DIC from
the NMA model without node-splitting, indicating that
there is no obviously superior model.

:i_“& PREZI



a.) All evidence (NMA)

Comparison  Odds ratio (95% Crl)

AQ+AS vs DHAPQ 037 (0.18, 0.70) T
AL vs. DHAPQ 0.38(0.21,0.73) e
CO*Ave DHAPG 010(004, 021) —-
AL va AQD+AS 1.06 (0.53, 2 28) et
CDO+Ave AQ+AS 027 (0.11, 0.65) —_——
CD+A vs. AL 0.25(0.10, 0.57) PR
Fawsun contrsl - Favours Treatment
601 003 01 02 08 1 3 10
¢.) Direct evidence (node-splitting)

Comparison  Odds ratio (95% Crl)
AQ+AS vs. DHAPQ  Not estimated

AL vs. DHAPQ Not estmated
CO+A vs. DHAPQ Not eshmated
AL vs. AD+AS 0.75(0.32, 1.84) —_——
CD+Avs AQ+AS  031(0.08, 1.28) -
CD+A va. AL 0.21 {0.08, 0.59) —_—
Faeraen ool - Favouns realmant
001 003 0102 08 1 3 10

b.) Indirect evidence (node-splitting)

Comparison  Odds ratio (95% Crl)
AQ+AS vs DHAPQ  Nol estimated

AL va. DHAPQ Mol estimated
CD+A va. DHAPQ Nol estimated
AL v, AQ+AS 1.54 (0.B4, 4.71) A —
CD+Avs AQ+AS 024 (007 0.78) -
CD+A vs AL 0.30 (0.08, 1.10) .
Y 003 01 62 05 3 10

d.) Direct evidence (pair-wise meta-analyses)

Comparison  Odds ratio (95% Crl)

AQ+AS vs. DHAPQ  0.33 (016, 0.58) ———
ALvs DHAPQ  040(0 18, 0.95) ——
CD+Avs DHAPQ 0.10(0.02, 0.49) -
AL vs. AQ+AS  0T1(0.21,3.21) -
CD+Avs. AQ+AS 0.31(0.00, 152 40) . .
CD+A va. AL® 0.7 (0.01, 4.71) .

Favours conbiol  Fgwoury Tredtrma it
r 1 T T ¥ |
g1 o003 61 62 o5 1 3 10

For (D+A versus AQ+AS and (D+A versus AL, results from each evidence type are agreeable.

For AL versus AQ+AS, the direct evidence and indirect evidence is conflicting; the direct evidence favours AQ+AS, but
the indirect evidence favours AL, although neither result is significant.

Assumption is debateable.
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Inconsistency models
(method C5)

Including inconsistency parameters in the NMA model
(the Lu and Ades model, the desigr by treatmient model, the
Lumley model. the two-way modsl, and the pair-wis model)

mecda = bafaar
titimn il
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AT LTI T ]

The meorameineT
mrede| tr = fetler
[ty vy

Sty

B ;r|.||::..' & dan "

FrolELNEERES L

Wl tews et
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Indicules valid

a1 =stagibaprfat)

models.

- Multi-arm trials may preclude the usefulness of some proposed

|

ldioates emvemlid

:'.:I.'n]'ph:;n

- Treating inconsistency parameters as andom-effects when the
number of inconsistency parameters is low or when the number of

studies contributing to the estimation of an inconsistency parameters
is small, results in estimates of variance and inconsistency parameters
that are infiuenced by the prior distribution.




InconSiStenCcy modelS

(the Lu and Ades model, the design by treatment model, the
Lumiey model, the two-way model, and the pair-wise model).

(method C5)

hl-::lu_d_mg inconsistency parameters in the NIMA mode!

mode] 2 a bettar

tithing model

ThE conciskenoy

Na thatisheally
:in;_|11-.fu.'m:1l or large
inconmmhensy
POrOTn@ieTs

Indicates valid
assumption.

» Multi-arm trials may preclude the usefulness of some proposed

- Treating inconsistency parameters as random-effects when the

YWiald fedk delacis
ll‘l'n'.'.'ll'lﬂl.'l-llr“'\.":ll"

Statutically
mgniticant o large
IncansEtenc ""

The mconsigency
model 1n o battes
lerrll_.] model

Wald test does not
detect INCOnSHELCY

parameters

Indicates mnvalid
uﬁumphun.

models.

number of inconsistency parameters is low or when the number of
studies contributing to the estimation of an inconsistency parameters
lS small, resuits in estimates of variance and inconsistency parameters
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Indicates invalid
assumption.

cates valid

sump’rimn.

« Multi-arm trials may preclude the usefulness of some proposed
models.

- Treating inconsistency parameters as random-effects when the

number of inconsistency parameters is low or when the number of

studies contributing to the estimation of an inconsistency parameters

is small, results in estimates of variance and inconsistency parameters

that are influenced by the prior distribution.




InconSiStency models
(method C5)

Towme e omoe o Residual deviance 3183.0 31830
CoRme e om0 Number of model parameters1 21 26
- B = :
AL

i Dic 32184 32207

The 0I for the inconsistency model is similar to that of the consistency

test statistic= 1,97, df=5, P=0.85 : i Fee
Statistically significant inconsistency is not detected. mﬁ"’ﬂmmm“"ﬁ* Superiar i s af madel 1}

. SR R——
L e A e . model : '.H___ inconsikency perEnetes s maller Ban ther
Mm i.i..“' ' i’:‘ﬁ ' - standard oirors eacept o one whive
T o CO+A vs. DHAPG ZAT (207, 447y ; ineamsesimney parameter aqual 1o its standand
. Log odds mile AQeAS vi DHAPG . JLAL (200, 047} e whith may reflect inistency in the
Mo ineonsistency parameters s {median (e F5 JONAGE Ao S iffact betweer (50 fwo desipes.

il ik om ALVE.DMARQ . -1.14 (315, 010}
- - COWA vs. DHAPG . oniase s Merests g ulds atio {95% U]} o Al e
Sorme dessgn incomsstncy within the webwork in {GHAPG. AG+AS, CO+AJ design [HIAP] extimarid from the {0MARY, AL G314}

which i mest Whaty ciiad by varyey Incomsistency Design mconsistenty for AQ+AS vs. DHAPG - BT LS5 A design [ie. 032|154, L1} défer from the
pestbhange (fierns and dransmissien rtes PasmmEter h@uﬂM i AL} design BSTIONE) | regyits extimateg fimm the [THARD, AJ+ A5, AL
L m_#:‘ g .mhm A 'Hl! _ 70 A s fie <134 [-2.15, -0.10))

< AL . DHAPG . Sépase2 )

082 {07 240
082 0.82)

Design inconsistency for CO+A va. DHARD . m -4 T, £.04)
in {DHAPG, AL. CO+A) design .00 (0 9e}

086025 LT1) 05 (020, 2.34)




Design

group

Treatments

DHAPQ (A),
AQ+AS (B).

DHAPQ (A),
AQ+AS (B),
AL (C).

DHAPQ (A),
AQ+AS (B),
CD+A (D).
DHAPQ (A),
AL (C).
DHAPQ (A),
AL (C),
CD+A (D).

A

Referent

Referent

Referent

Referent

Referent

5«1 test for consistency:

6AB

6AB +
wW2AB

OAB +
w3AB

6AC

6AD

6AD+
WSAD



nethod C5)

Result Consistency Inconsistency
model model
Residual deviance 3183.0 3183.0
Number of model parametersl 21 26
Number of effective parameters 354 7.7
Ot 3218.4 3220.7

The DIC for the inconsistency model is similar to that of t
model suggesting that no model is clearly superior in ter

and complexity
t Consistency Inconsistency
model model
AS ve NDHAPQ -0.89 (-1.55, -0.27)

1e consistency

ms of model fit

Inconsistency parameters are smaller than their

@ 002 -0.84 (-1.40, -0.21) i standard errors except fur one where

— = s T e 1ﬁ..ﬂﬁﬁ-‘-i.ﬁ*.ﬁ.ﬁﬂi-



(Bl Pl \.{ kn}.. (LS =g Ry el By )R

AQ+AS (B),
CD+A (D).
DHAPQ (A), Referent
AL (C).
DHAPQ (A), Referent
AL (C),
CD+A (D).

Wald test for consistency:
test statistic= 1.97, df=5, P=0.85
Statistically significant inconsistency is not detected

v 0 - s

w3AB
6AC +
W4AC
BAC + 6AD+
WHhAC wWS5AD

Log odds ratio
(median (95%
Crl))

Log odds ratio
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Result Consistency Inconsistency
model model |
Log odds ratio AQ+AS vs. DHAPQ -0.89 (-1.55, -0.27) - '
(median (95% AL vs. DHAPQ -0.84 (-1.40, -0.21) - |
Crl)) CD+A vs. DHAPQ -2.17 (-2.97, -1.43) - |
Log odds ratio AQ+AS vs. DHAPQ - -1.41 (-3.00, 0.17) |
(median (95% in {DHAPQ, AQ+AS} design |
Crl)) AL vs. DHAPQ - -1.14 (-2.15, -0.10)
in {DHAPQ, AQ+AS, AL} design
CD+Avs. DHAPQ - -2.08 (-3.52, -0.57)
in {DHAPQ, AQ+AS, CD+A} design |
Inconsistency Design inconsistency for AQ+AS vs. DHAPQ - 0.57 (-1.35, 2.45); |
parameter in {DHAPQ, AQ+AS, AL} design 0.57 (0.95) |
(median (95%  compared with {DHAPQ, AQ+AS} design I
Crl); mean Design inconsistency for AQ+AS vs. DHAPQ - 0.46 (-1.70, 2.64),
(standard in {DHAPQ, AQ+AS, CD+A} design 0.46 (1.09)
error)) compared with {DHAPQ, AQ+AS} design
Design inconsistency for AL vs. DHAPQ - 0.59 (-0.96, 2.17);
in {DHAPQ, AL} design 0.59 (0.78)
compared with {DHAPQ, AQ+AS, AL} design
Design inconsistency for AL vs. DHAPQ - 0.82 (-0.76, 2.49);
in {DHAPQ, AL, CD+A} design 0.82 (0.82)
compared with {DHAPQ, AQ+AS, AL} design
Design inconsistency for CD+A vs. DHAPQ - 0.09 (-1.87, 1.94);
in {DHAPQ, AL, CD+A} design 0.08 (0.96)
compared with {DHAPQ, AQ+AS, CD+A}
design

i pno> Between site variance (median (95% Crl)) 0.66 (0.25, 1.71) 0.85 (0.29, 2.34)



Wald test for consistency:
test statistic= 1.97, df=5, P=0.85

Statistically significant inconsistency is not detected.

43

LIS W nnJuct pPal anmicil a4 i d “L
Number of effective parameters 35.4 377
AD4
e bic 3218.4 3220.7

The DIC for the inconsistency model is similar to that of the consistency
model suggesting that no model is clearly superior in terms of model fit

and complexity
Result
Log odds ratio AQ+AS vs. DHAPQ
(median (95% AL vs. DHAPQ
crl)) CD+A vs. DHAPQ
Log odds ratio AQ+AS vs. DHAPQ
No inconsistency parameters are {rmdgnnﬁﬁ in {DHAPQ, AQ+AS} design
ey a0 AL vs. DHAPQ
statistically significant. in (DHAPQ, AQ+AS, AL} desi
CD+A vs. DHAPQ

Some design inconsistancy within the network
which is most likely caused by varying
resistance patterns and transmission rates
ACross sites.

in {DHAPQ, AQ+AS, CD+A} design

mﬁmﬂnﬂmhﬁnﬁmmmﬁ.mw
(median (95% mﬂnﬂimwmm
Cri): mean Design inconsistency for AQ+AS vs. DHAPQ
error})

in {DHAPQ, AQ+AS, AL} design

in {DHAPQ, AQ+AS, CO+A} design
compared with {DHAPQ, AQ+AS) design
Design inconsistency for AL vs. DHAPQ
in {DHAPQ, AL} design
Design inconsistency for AL vs. DHAPQ
in {DHAPQ, AL, CO+A) design
compared with {DHAPQ, AQ+AS, AL} design
Design inconsistency for CD+A vs, DHAPQ
in (DHAPQ, AL, CD+A) design
mmiwmmmm

Consistency
maodel

.89 (-1.58, -0.27)
0.84 (-1.40, -0.21)
217 (:2.97, 1.43)

0.66 (0.25, 1.71)

Inconsistency
model

-1.41 (-3.00, 0.17)
-1.14 {-2.15, -0.10)
-2.08 (352, -057)

057 (-1.35, 2.45);
0.57 (0,85)

0.46 {-1.70, 2.64);
0.46 (1.08)

0.59 (-0.86, 2.17);
0.59 (0.78)

0.2 (0,76, 2.40);
0.82 (0.82)

0.09 (-1.67, 1.04);
0.08 (0.96)

0.85 (0.29, 2.34)

Inconsistency parameters are smaller than their
standand erors except for ane where
inconsistency parameter equal to its standard
errar which may reflect nconsastency in the
effect between the two designs.

The resutts (log odds ratio (95% Crl)) for AL vs.
DHAPQ estimated from the [DHAPQ, AL, (DA

design (1.e. -0.32 {-1.54, 1.01}) differ from the
results estimated from the [DHAPG, AQ+AS, AL)
design {i2.-1.14 {-2.15,-0.10)).



Method Cé:

Applying a
hypothesis test
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Applying a hypothesis test
(method Cé)

« Multi-arm trials preclude the
usefulness of the method
- Results are influenced by the
number of evidence sources or
number of studies.




ﬂpplying a h}fpu’chem test to detect

inconsistency between treatment effects
estimated using direct and 1n:::|1r*:_rd evidence.

Loop specific approach: for 3 treatments, ane
teut; for >3 treatments, one test per lr:n-r.':-p.
Cump{:site test for inconsistency: thi-:quure test
EGI ClilHEI E']-Tt EH&EHC‘E EDUAICES £'.-|I SOIe
comparisan (direct evidence and indirect

evidence from multiple loaps) » Multi-arm trials pre
usefulness of the

» Results are influen

number of evidenci

number of studies.

No statistically Statistically
significant test significant test
result result.

Indicates valid Indicates invalid

assumption. assumption.




Method C7:
The back

transformation

method

EEEEEE



1

Back tranSformation
method (method C7)

Uting bazk caloulation to edimate
brectement #ltects boased omy indinect
evidente (fom the sesults of
M A and Pl g bAY then
SerHparing the dires and indaec
attimates using a hypothess test o
visual samperisn

-l.r!I'lZITII':'I'II'I‘I'I-l li‘:'.:li‘.'."'ll WERNG

o statirmoglly Trentment effects uang Stahstcally

sbgnifioant fesd direct and indirec sgnificant test direct and indirect
berint Fvidense are similns pestalt evidenee differ (using
l:'u:l.ng “rERECd wriEa) ||.-.|r|:!.'.|rc'|=|:|;|1'.l'

iples ol gl =)

lndicates valid Inaicotes invalid
asmumptian amymption




Using back calculation to estimate
treatment effects based on indirect « Multi-arm trials |]I'IE[|I.IdE the
evidence (from the results of . usefulness of the method.
NMA and pair-wise MA} then 1 WSUEl interp'!tat't vis
comparing the direct and indirect i
estimates using a h}rpl::‘}hef.j.s test or ﬂlhjﬂftﬂe.

visual curnpnlisnn.

No statistically Treatment effects using Statistically Treatment effects using
significant test direct and indirect significant test direct and indirect
result evidence are similar result evidence differ (using
(using visual visual interpretation).
pretation

Indicates valid Indicates invalid

assumption assumption



Method C8:

Multidimensional

sccﬂing
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MultidimensSional Scaling
(method C8)

Cails |||l|!|||l_1 he {sivetse varianme
avringe & the eatment ofieet
5Ty Jull. ‘l:u.*.': fc| sxh heatinent
rﬂ_l'_fllzl ||:|.L!|h:| nl‘.:.r- r.‘i
dissiesimiibies ] and (Eiilalul
'#'rll]:l':h'v.—- b el l—-||:r\-j |11
stdain Whw o 'Hg.-.'*'-tl'l'_l {iitail
Aty mmibopteg

+ Multi-arm trials may preclude
the usefulness of the method.

limrevad uad

[itdeed disstireelasiiie

(s 'L :l:u‘t':pn.r:uﬂr_

Oibmerved and
Fithed o dednistlestioes
ane discteparni

Indicater vald
TR (13T

I

Insciciater invalid

'.:|::ru|1'|].'|ri fal 1]




Cﬂlculuting the inverse variance
average of the treatment effects
across trials for each treatment
pairing (called observed

dissimilarities) and using
weightecl least squores scuﬁng to
obtain the mrrespﬂnding fitted

dissimilarities.

Observed and Observed and

fitted dissimilarities fitted dissimilarities

are comparable. are discrepant.

Indicates valid Indicates invalid

. assumption.
assumption.

Multi-arm trials may preclt
the usefulness of the met



Method C9.
The two-stage

O.ppIOO.Ch



Two-Stage approach (method C9)

Applying a likelihood ratio test to detect overall inconsistency
amongst eviderice sources and ﬂﬁuuﬂ}' assessing the
mugmtuﬂz of residuals
Gn:uup trials 5:115; desig‘n and pair-wrise me’m-::mulyne.
Estimate NMA estimates by performing meta-regression on
the ditect estimates using the design matrix

G exd Ji‘l':l-i'ﬂ.l_:.ll'

Ma statisteall
’ hio abvigus u:gjllht'l:u:l
likelibood 1abis tewt

sgnitican |
likelihnad ratio test outlying aor large
residuals —_—

regalt

[ndieates velid
assurnotion

Crutlying ot large
residuals identificd.

Indicates invalid
asduimp Haon




4 VW W Luéu ut)ti.l WAGAN 2L | NI LL WAL a7/

Appl}rmg a likelihood ratio test to detect overall inconsistency

amongst evidence sources and visually assessing the

mﬂgni’mde of residuals.

Group trials by design and pair-wise meta-analyse.
Estimate NMA estimates by performing meta-regression on
the direct estimates using the design matrix.

fisual interpretation is
ubjective.

No statistically
sig rificant MNo abvious
likelihood ratio test outlying or large

result. residuals.

Indicates valid

Qssu mpﬁﬂn.

Stu’tiﬁiiﬂuu}r
significant QCutlying or large
likelihood ratio test residuals identified.
result,

Indicates invalid

n55ump’rinr1_



Two-Stage approach (method C9)

ergeEeg:
EEEEERYE

. Vi
ek tEla e

s ewl slatnbe= 4% di=% P=i175

afatisticaliy wignilinant mconmiescy i anl Seiocted

The results do not indicate the
presence of incﬂnslafenfzy_




Design Treatments Number of Compariso First stage

group sites n
(number of
patients)
1 DHAPQ, 2 (332) AQ+AS vs.
AQ+AS. DHAPQ
2 DHAPQ, 5(1690) AQ+AS vs.
AQ+AS, DHAPQ
AL. AL vs.
DHAPQ
3 DHAPQ, 2 (491) AQ+ASvs.
AQ+AS, DHAPQ
CD+A. CD+A vs.
DHAPQ
4 DHAPQ, 4 (688) AL vs.
AL. DHAPQ
5 DHAPQ, 4 (679) AL vs.
AL, DHAPQ
CD+A. CD+Avs.
DHAPQ

[ ikelihood ratio test
Test statistic="2:69, df=5, P=075.

.[‘:jiat14.aﬁliefcr_1.1|_y r;.igniiir:r;tm_t inconsistenc

log odds ratio

¥,

(95%
confidence
interval)

-1.46
(-2.28, -0.64)
-0.79
(-1.65, 0.07)
1.07
(-1.94, -0.20)
-1.01
(-1.92, -0.10)
2.14
(-3.02, -1.26)
-0.75
(-1.55,0.05)
-0.36
(-1.48, 0.76)
-1.90
(-2.94, -0.86)

log odds
ratio
(95%
confidence
interval)

-1.05
(-1.54, -0.57)
-1.05
(-1.54, -0.57)
-0.83
(-1.34, -0.32)
-1.05
(-1.54, -0.57)
-2.10
(-2.74, -1.47)
-0.83
(-1.34, -0.32)
-0.83
(-1.34, -0.32)
-2.10
(-2.74, -1.47)

v is not detected.

S

-0.41

0.26

-0.24

0.04

-0.04

0.08

0.47

0.21

Second stage Residual Studentis

ed
residuals

-1.21

0.73

-0.67

0.11

-0.12

0.25

0.93

0.50



There are no
obvinusly large
t::rdinqry residuals.

All studentised residuals
fall within the interval
(-196, 196) ind_if:uti_ng
local consisterncy.

The Q-Q plc:nt for the

studentised residuals
justifies the medel
assumption of
nmmﬂh'l:y.

0.4

0.0

-04

-1.0

1.0

0.0

-1.0

a.) Ordinary residuals

[«]
L]
2 5
_? I T T 1
1 2 4 5 7
Number
b.) Studentised residuals
[+]
o]
o
]
$ T . ] T
1 2 4 5 T
Number
c.) Q-Q plot
| = | I | | | |
-1.5 -1.0 -05 00 0s 10 15




Method ClO.
The graph-
theoretical

method
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1

Graph-theoretical method
(method C10)

Applyieg praph thetsetical mathoo: fo edtimale o
ELIE{18LEI = I']t Irl'HJ'.i'_'IJI IIICTIIJJIILEII""

() st meannes (5o Sdboornre beil-aceen = coormead

towatruend offeets (e brealn) aid Ui petwitiol AT
: * Subjective

kit rreries

Prlwnlinl dillecssen are U teealment efierls thal L [umnth: muﬁwﬂl‘l‘nhﬁ!‘p
sumanbes conmlzternty [enlekloted wmmng 1
uoranbiee o rry (enlctdoted wang (he ahervid pmﬂldﬂﬂﬂmﬁhﬁiﬂfﬂw

bymeshmmeent elfests and lows af electileal |J.1.|::||.:|.':
A miscoge <l ﬂl|:|'|.I.IJ|l'r.|I:J.' given |.'J.' :r.|.||'||:i:.|1u:L.: Iiu [} I'I'IEH!]d.

ptatister bsr emch == ':m.—.!.-r_ui:l:ln it Hre FElEA, M m ﬁm t'mmmt

I meg Bt pe

ALSET FELLIEA e mibbrasiing the pr Foin O
T [ effects oniy.

Small residual

mmnuistenc:-,'

'_u.:.';'c reaielium|

Inconsltansy.

' f-.d
II:IEL“'E: vk

Indicotes vald
= d.;“.]'.‘:! - a1

[T e L ITRTED




Applying graph theoretical methods to estimate o

meuasure of residual inconsistency.

O statistic measures the difference between the chserved
treatment effects (from trials) and the potential
differences:

Potential differences are the treatment effects that
guarantee consistency (caleulated using the observed
trentment effects and laws of electrical theory).

A meagsure of consistency given I:r'],,f culculutmg the Q
statistic fer each poirwise comparison in the NMA,
summing them and sublracting the sum from Q statistic

Small residual Large residual
inconsistency. inconsistency.

Indicates valid

. Indicates invalia
assumphon

assum pﬁn n.

» Subjective

« Currently, multi-arm trials
preclude the usefulness of the
method.

« (urrently, fixed treatment
effects only.




1

Method C10
The g1a ph-
theoretical

methed

approdch

Method CB
Muolidimensional

Method CF
The bazke
traumabiet pme fo

mpthesd

Pl ©
Camnpaansg
prifiwind ot Lriml

rhenrnitertetes

Metheds to

consistency

Method Cé
Agpplying a
J:.}?Futlneus test

Wlethea T2
inveshigating
potantial
freatment effect
reolil W g
covarintes

Methed C3
Comparing
sulcame
mearurements in

the referent

group

T"1rf.':|.':ﬂ' "__-4.
Il udﬂ-ap| itting
{iide spliting

Method C5:
Inconsistency
[nﬂdl.tlu




Things to note....

All results presented are from models

with random treatment effects.

that account for correlation in multi-arm trials.

that assumes homogeneous between trial variances.

Results were estimated using a bayesian approach (Winbugs) except for
the 2 stage approach.



Review's conclusSions

Presently, we advocate applying existing assessment methods collectively to gain the best
understanding possible regarding whether the assumption is reasonable.

0f course, the methods applied must be appropriate to the dataset, for example, the back
transformation method is unsuitablle when multi-arm trials contribute.

fi:i:'nEEt

» How should a review author proceed if the assessment methods indicate that the
consistency assumption may be unrealistic?

- What if, despite the review authors best efforts, the cause of inconsistency is
untraceable?

« Perhaps, if the consistency assumption seems unrealistic, NMA should be avoided;
inconsistency could be accounted for using inconsistency modelling; or explained
using meta-regression techniques?

« Moreover, if one or more assumption does not seem appropriate, how unreliable are
the results?

» Is user -friendly software needed?

QueStions




Review's conclusSionS

Presently, we advocate applying existing assessment methods collectively to gain the best
understanding possible regarding whether the assumption is reasonable.’

0f course, the methods applied must be appropriate to the dataset, for example, the back
transformation method is unsuitable when multi-arm trials contribute.’

o LONEND N



1S€T, TOr exampie, tne back

ribute.

¥ Prez

QuesStions

How should a review author proceed if the assessment methods indicate that the
consistency assumption may be unrealistic?

What if, despite the review author's best efforts, the cause of inconsistency is
untraceable?

Perhaps, if the consistency assumption seems unrealistic, NMA should be avoided;
inconsistency could be accounted for using inconsistency modelling; or explained
using meta-regression techniques?

Moreover, if one or more assumption does not seem appropriate, how unreliable are
the results?

Is user -friendly software needed?
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