Cross-design and cross-data format
synthesis using network meta-analysis

Presented by: Tasnim Hamza

Authors: Tasnim Hamza , Fabio Pellegrini, Jens Kuhle, Pascal Benkert, Suvitha Subramaniam, Sabine
Schaedelin, Cynthia Iglesias, Andrea Manca, Konstantina Chalkou, Georgia Salanti

Conference of the Austro-Swiss Region (ROeS) of the International Biometric
Society: 7 - 10 September 2021 | Salzburg, Austria

® —o
HT \—o TH and GS are supported by the HTx-project which is funded from the

~European Union’s Horizon2020 (No. 825162).

Next Generation Health Technology Assessment




Q,

- Lengthy process,
increased costs

- Inability to
include IPD from
all trials
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- Idealized settings
- Restricted
inclusion criteria

- Limit
generalizability
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analysis
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the published
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- Heterogeneity
across trials

- meta-regression
on aggregate
information

- Ecological bias
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- Bias

- Confounders are
not addressed

- Concern about
transitivity and
consistency
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1. Cross NMR model naive u

AD RCT and NRS
Treatment effect in study j: 5]-

For j study with k treatment

® Tjk~Bin(pji, njk )
® @ rcT logit (pjx) =
B —_—
NRS Ujp+P2pXj T+ Ojpi
O
IPD RCT and NRS
O

For i individual in j study with k

treatment
yijk~Bern0ulli(pijk)

logit(p;jx) =
W —
Ujp + ,Béjxij + Ba ok (Xij — Xj)
+ B2 piXj + Ojpk




1. Cross NMR model naive u

Combine AD and IPD ™

Oip~N(dar — dap, T%),

Treatment effect in study j: 9;

® ¢ B2 bk ~ N(Bay- By, 05),
®
~ Bz ~ N(Bii- Bip, i),
® ujb; ﬁl]NN(O;]-OZ)
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2. Cross NMR model adjustl
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No Yes
Bias ( R;)

AD RCT and NRS

For j study with k treatment

Tiie~Bin(pji, njk)
High RoB ]()git (p]k) —
Ujp ‘|‘,3§,bkfj + Ojpk TV R;

Low RoB

IPD RCT and NRS

For i individual in j study with k
treatment

yijk~Bern0ulli(pijk)

lOgit(pijk) =
Ujp + Bujxij + B (xij —
%) + BopiX; + Sjpk +Vj R;
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2. Cross NMR model adjustl w

Bias assumptions

. . R. 1. Bias effect: y;~N (I, 0%),y; =T
0j TV R o J
2. Bias indicator R].

We use the data from RoB tool

/ x High RoB Either directly (high=Yes ( R;= 1), low=No ( R;= 0))
Yj O

- — RoB is subjective, uncertainty
X ‘ Low RoB Give distributions
‘ Rj~Bern(m;), mj~Beta(a, b)
low RoB high RoB
e 1 PDF of Beta (Bell-shape) 4
’ Bela(Z,B) Beta(82)
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2. Cross NMR model adjustl w

No Yes
Bias ( R;)

High RoB

Low RoB

Bias assumptions
1. Bias effect: y;j~N(I',0f),y; =T
2. Bias indicator R;:

We use the data from RoB tool
Either directly (high=Yes ( R;= 1), low=No ( R;= 0))
— RoB is subjective, uncertainty

2. Use study characteristics’
logit(mj) =a+b=xz



3. Cross NMR model adjust?2 w

2 — 1T . . 2 2
Ok ~1iN (8jpk, T°) + (1 — 107 )N (Sjpic + ¥, T2 + TF) AD RCT and NRS
low RoB : :
For j study with k treatment
ik~ Bin(pjk, i)
logit (pjr) =
B —_—
Wip+B2pkX; + Ojpi
| |
o 0 Y IPD RCT and NRS
high RoB

For i individual in j study with k treatment
yijk~Bern0ulli(pijk)
logit(p;jx) =

WUjp + P1x; + :Bgl,/bk(xij -
| | %) + B2pkX; + Sjpict Ok

0j 0; op+7;



3. Cross NMR model adjust2 w

2 2 2 T
Hjbk NﬂjN(ajbki T ) + (1 — T[])N((S]bk + ]/], T + Tp) (L
low RoB How do we find the weight of each peak, 7;?

1. Give distributions

nj~Beta(a, b)
low RoB high RoB
4 PDF of Beta (Bell-shape) 4
Bia(z,s) Beta(8I2)

Probability Density

high RoB

2. Use study characteristics’
| | lOglt(T[]) =a+bxz

5]' 9, 5]' + )/j 11
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1. Conduct MA/NMA
only with NRS

4. Cross NMR model prior

2. Conduct MA/NMA for
RCTs with NRS as prior
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4. Cross NMR model prior
dk~N(d’,¥RS VNRS)

2. Conduct MA/NMA for
RCTs with NRS as prior
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dk"’N(dll\(,RS, VNRS/W)

4. Cross NMR model prior

2. Conduct MA/NMA for
RCTs with NRS as prior




crosnma library

crosnma to synthesize cross-design
evidence and cross-format data using
network meta-analysis

Tasnim Hamza and Georgia Salanti
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o 0

1 Introduction
2 The synthesis models

o 2.1 Naive synthesis

o 2.2 Using non-randomized studies (NRS) as a prior
o 2.3 Bias-adjusted model 1

o 2.4 Bias-adjusted model 2

o 2.5 Assumptions about the model parameters

o 3 Synthesis of studies comparing drugs for relapsing-remitting
multiple sclerosis

o 3.1 Description of the data
o 3.2 Analysis

o

(o]
(o]
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o

3.2.1 Naive network meta-analysis

3.2.2 Naive network meta-regression

3.2.3 Using non-randomized studies as a prior in network
meta-regression

3.2.4 Bias-adjusted model 1

3.2.5 Bias-adjusted model 2

o References

library(crosnma)

library(rjags)

#> Loading required package: coda
#> Linked to JAGS 4.3.0

#> Loaded modules: basemod, bugs
load.module('mix")

#> module mix loaded

1 Introduction
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Case study

* Relapsing remitting multiple sclerosis (RRMS)
* Binary outcome: relapse in 2 years (0/1)

* Covariate: age

Study Type of data Treatment Design/RoB Sample size
compared

DEFINE IPD Dimethyl fumarate RCT/high risk 1234
Placebo

CONFIRM IPD Dimethyl fumarate RCT/high risk 1417

Glatiramer acetate

Placebo

AFFIRM IPD Natalizumab RCT/low risk 939
Placebo

Bornstein AD Glatiramer acetate RCT/high risk 50

Placebo

Johnson AD Glatiramer acetate RCT/unclear risk 251
Placebo

Swiss cohort IPD All/placebo NRS/high risk 290
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Network diagram u

Natalizumab Placebo

Glatiramer acetate

Dimethyl fumarate

e —
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Results of RRMS analysis
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Sources of evidence Estimate [95% Crl]
BERN
Placebo vs Natalizumab
naive NMA 1.13[0.86, 1.40]
adjust 1 NMA | 1.13[0.86, 1.40]
adjust 2 NMA = | 1.18[0.90, 1.46]
Placebo vs Glatiramer acetate
naive NMA —_—e— 0.36 [ 0.13, 0.60]
adjust 1 NMA = | 0.38[0.11, 0.65]
adjust 2 NMA = | 0.42[0.17, 0.67]
Placebo vs Dimethyl fumarate
naive NMA —. 0.80[ 0.62, 0.98]
adjust 1 NMA — 0.81[0.63, 0.98]
adjust 2 NMA = | 1.05[0.62, 1.49]
Glatiramer acetate vs Natalizumab
naive NMA = | 0.76 [ 0.41, 1.11]
adjust 1 NMA . | 0.75[0.38, 1.12]
adjust 2 NMA = | 0.77[0.41,1.12]
Glatiramer acetate vs Dimethyl fumarate
naive NMA —. 0.43[0.20, 0.67]
adjust 1 NMA = | 0.42[0.17, 0.68]
adjust 2 NMA . | 0.64 [ 0.24, 1.03]
Dimethyl fumarate vs Natalizumab
naive NMA 0.33[0.02, 0.64]
adjust 1 NMA | 0.33[0.02, 0.63]
adjust 2 NMA = | 0.13 [-0.31, 0.57]

Bias effect 1: -0.018 (-2.162, 0.798)

Bias effect 2: -0.231 (-0.594, 0.140)

[ I I I I
-0.5 0 0.5 1 1.5

Observed Outcome
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Odds ratio (placebo vs active) VS age — Bias adjustment 1

0.75-
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o —— Placebo vs Dimethyl fumarate
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summary

* Introduce 4 cross NMA/NMR framework approaches
* All models are implemented in a new R package: crosnma
* Apply the models on a network of drugs about RRMS

* We have to acknowledge the differences between RCT and
NRS

* The models need to be investigated further in larger
networks
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