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Three approaches used so far

Our contribution:

«  Extension to Mawdsley et. al 2016

« Restricted cubic spline as a dose-
response relationship

1. Lumped NMA
Drug A in dose 50mg is the same
treatment as Drug A in dose 200mg

Network meta-regression
2. splitted NMA Shiny App
Drug A in dose 50mg is a different

treatment from Drug A in dose 200mg

3. Mawdsley et. al 2016 approach
Allow dose-response modelling within
NMA (Bayesian)
Emax model and linear model as a
dose-response relationship
MBNMAdose package

b b
Dose-response model within a study u Dose-response pairwise meta-analysis u
single hierarchical model
Restricte:i cubic spline fitted in each non-referral logOR Restricted Cubic Splines
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Dose-response network meta-analysis u Methods — standard NMA model u

Steps 1-3 Steps 4-5

In a study i with dose 4. Consistency equation
j in treatment k, dipe = dye — dip
1. Binomial likelihood: for the dy, =0

observed events rijk with 5. Priors
probability pijk and total u;~N(0,107%)
d.~N(0,107%)
7 ~Unif(0, 10)

number of observations nij

T~ Bin(niji pijic)
2. Logistic transformation

logit(piji) =
u; ifk=b
i+ Sipgc ifk # b

3. Exchangeable relative
treatment effects
Sipe~N (dipr )
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Methods — dose-response NMA model

Steps 1-3 Steps 4-6

dipk = PricXix = BrivXiv + Baicf1 (Kue) = Bainr Kin)

** Xk the observed dose and dpp = 0
5. Dose-response coefficients
- Exchangeable dose effects

Beik~N(Boto T3)
Beite = Pek

- Fixed-effect model

*=1 or 2 for cubic spline

4 = T : common heterogeniety

6. Priors
u;~N(0, 10‘3
Bue~N(0,107)
7 ~Unif(0, 10)
75~Unif(0, 10)

Methods — dose-response NMA model with class effect

Steps 13

Steps 4-6

4. _Consistency equation on dose-response curve (cubic spline]
dipk = PricXik = BrivXiv + Bzicfi Xix) — Bainfr(Xin)

*x Xjj the observed dose, dpp = 0 and c refers to the class

5. Dose-response coefficients

- Exchangeable dose effect

Buic~N(foc:T8)

- Fixed-effect model
Beic = Buc

*=1 or 2 for cubic spline

72 = 7 : common heterogeniety

6. Priors
u;~N(0, 10“2
Bc~N(0,107)
7 ~Unif(0,10)
7~Unif(0, 10)

Methods — dose-response NMA model with covariate
Steps 1-3 Steps 4-6
4. Consis

S -
Y P

divie = BrineXine = BuinXiv + Baucfi Kine) = Bainfo (Xin)
« Xy the observed dose and dy = 0
5. Dose-response coefficients
- Exchangeable dose effect

BN (o Th)

- Fixed-effect model
&= Bax=Fac

2. Logistic transformation

logit(piji) = “tor2rabiie
w  ifk=b [~E>mhungm/emmﬁmeffm
o S b i Tk % b

Yor~N Qg = 1, 75)

6. Priors

Dataset — antidepressants

desvenlafaxineclomipramine

+ 79771 participants
+ 331 studies
+ 777 dose-arm

duloxetine citalopram

nefazodone

paroxetine

sertraline

reboxetine
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Dataset — antidepressants (colored by class)

desvenlafaxineclomipramine

duloxetine citalopram

somelatine
levomi

Placebo

ortioxetine
milnacipran

venlafaxine

trazodone
paroxetine

reboxetine __sertraline

Dataset — splitted network
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Results — dose-response NMA (M1) Results — dose-response NMR with RoB (M2) — low ROB rexchangeable MR coeft™
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Results — dose-response NMR with study-year (2010) (M3) *exchangeable MR coeff" Results — dose-response NMA (M1)
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Results — dose-response NMR with variance (minimum variance) (M4) -y us o Results — dose-response NMA (M1)
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Results — dose-response NMR with class effect (M5)
oo T “gomelatine. NassSA T ORI
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Dataset — antidepressants (colored by class) u

desvenlafaxineclomipramine

citalopram

@2 ®

amitriptyline

. Placebo

o
O venlafaxine

T

reboxetine __sertraline
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Results — comparison between the 5 models

Shiny App

M1 M2 M3 M4 M5 - -
T 0.201 0.190 0.163 0.184 0.202 3
DIC 1313 1301 1191 1280 1299 RV oty fahet
* T — common heterogeneity **DIC - Deviance Information Criterion -
* M1: dose-response NMA boarn
* M2: dose-response NMR with RoB : _ 2
* M3: dose-response NMR with study-year
* M4: dose-response NMR with variance e
* M5: dose-response NMA with class effect | -
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Shiny App u Shiny App u
Notwork Characteri: Splitted network
-
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Intervention Chavacteristics

Lumped natwork
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Shiny App L Shiny App _ u
I speciostichs D Faigonea Soarkoesits
Tive common heterogenaity estmate
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Shiny App- ¢ Shiny App_

Absolute effect cunve

Ranking plot
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- Shiny App.

Shiny A'pg

Mistogram af the intarvertion-specif
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Limitations in the approach

» Bayesian framework
= Sensitivity to prior choice; sensitivity analysis
= Time consuming
= Ensure convergence

» Dose-response models

= Categorization of the exposure
= The dose-response shape

» Dose-response NMA model
= Doses should be harmonized in class effect model

35

18.08.21



