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Background

Network meta-analysis NMA with rare events
Direct + indirect evidence

Pairwise meta-analyses
Direct evidence
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large sample approximations
& normality assumption
iImplausible

exclusion of double-
zZero studies
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v' Any number of treatments

v' Comparison of treatments never

compared In individual studies. biased results loss of information

v' Estimation of relative effects with Few existing NMA methods:
highest precision.

- poor performance with many treatments

v Estir_nation of treatment relative and very low event rates
ranking. - cannot handle double-zero studies
Objectives & Methods
v' To develop a new NMA model We adapt and extend Based on Removes the 1 order term
appropriate for rare events which will well-established methodology from oenalized likelihood of maximum likelihood bias
» reduce bias and improve the the analysis of individual studies logistic regression expansion —the largest
. . amount of bias

accuracy and precision of relative

effect estimates NMA as logistic regression Standard NMA likelihood function
 allow inclusion of double zero Binonial likelihood: r;, ~Bin(n;, pix) N N . .

: _ Tl PSSR ol
studies and preserve the where r;,.,: # events, n;,: # participants, w B 1 [ 1 [ (Tik) Pic (1 = Pikc)
connectivity of the networks i=1 kEA;

. probability of event per study (i) arm (k
v To provide a user-friendly R Pik- P / P y () Q

package to allow researchers logit(pik) = a; + Xidp(iyk

7 prior
routinely using our method in NMAs 1,if k # b(i) L* (i |70, 1 M
_ _ IR Dir | Vit Mix) )
with rare events where dp ), reference, X;;, = {0, if k= b(i) ik Tik, Nik
Incorporation of heterogeneity

NMA Odds Ratio
favours drugs <+——— — favours placebo

* There Is no unique best method — sensitivity analysis Is always necessary to
assess the robustness of results

Design of simulations (10 different scenarios — 1000 draws each) ) ] T @ > 1 Indicates
. Participants per arm: 100 - 200 B 7 hIO t "
_ . Range of event rate: 0.5% - 10% Viandom effects — Vfixed effect * ¢ elerogeneity
Treatments in the network: 3 - 5 | | | o o -
| | With and without heterogeneity enriched’ estimate specific for rare events:
Studies per comparison: 2 - 8 __
. ~_ PP ik =~
All analyses performed in R v3.6.3 P= =, Sik = == (g — E(ri))
1+4+5S Vik
Clinical example
Safety of different drugs for chronic plaque psoriasis
0.05 Qutcome: incidence of malignancies
Placebo Anti-IL 12/23 Placebo Anti-IL 12/23
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Only PL-NMA analyzes this ‘ ‘ All other models analyze this
Method/Comparison | OR [95% CI]
0.10 71 NMA method Anti-IL 12/23 vs. Placebo
Standard inverse variance PL-NMA i 1.30[0.26,6.62]
= vaniel & Hlaenszel | MH-NMA - 1.23[0.12,12.50]
"""""""""""" on-central nypergeometric-norma NCH-NMA i 1.28[0.10,16.17]
= Binomial nomal BN-NMA - 134 [0.1115.98]
- Anti-IL 17 vs. Placebo
e |arger blaS Df mEthDd PL-NMA . 0.85 0295254
| MH-NMA - 0.97 [0.14,6.71]
' ' ' ' ' ' ' ' ' ' NCH-NMA - 1.11 [0.19,6.43]
S S BN-NMA = 0.96 [0.21.4.29)]
_ _ o _ _ _ Anti-IL 23 vs. Placebo
* IV model: a suboptimal choice with important bias under certain scenarios PL-NMA - 2.54[0.40, 16.09]
MH-NMA No results
 MH, NCH models: generally good performance NCH-NMA No results
important bias with very low event rates/many treatments SPENRA NO results
i ’ ’ PLMA o acepo = 1.45 [0.46,4.60;
* BN-NMA model: somewhat consistent performance across scenarios ME-NMA = 0.911[0.14.5.84
* PL-NMA model: overall the best performance In terms of bias | Eﬁmmﬁﬁ‘ —m ?;gé -8;;3;3;;;-
much more consistent across the different scenarios Apremilast vs. Placebo |
__________________________________________________ PL-NMA - 0.43[0.06,2.91]
. . | MH-NMA - 0.37 [0.02,7.02]
D| SCUSSIon 1 NCH-NMA - 0.41[0.02,6.63
| - _ | 1 BN-NMA - | 0.41[0.03,6.64]
 NMA of rare events is a challenging field with only few methods avalilable to date j | ; .
* Our PL-NMA model provides a promising alternative to existing methods : 0.0 1 20
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