Can mADb dose selection in IBD be supported by

public domain data from other immune-mediated |
inflammatory diseases?
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Background ‘Results

Biologics and small-molecule drugs have proven efficacy across many disease states | | Twenty drugs out of selected 30 drugs were approved in at least one IMID, and
and have revolutionized the treatment of immune-mediated inflammatory diseases | | 17 drugs were approved in at least 2 IMIDs (Table 1). Most anti-TNF drugs

thera_1pjes and biosimilars have been lapproved across IMID indicatiop§ by t.he European Generally, slightly higher doses were studied and approved in IBD compared to
Medicines Agency (EMA) and the United States Food and Drug Administration (FDA) [3]. | | non-IBD indications, especially for biological agents. Figure 2 illustrates

A framework was developed to compare dose regimens studied for the treatment of IBD | | hormalized absolute dose across three selected classes: anti-il 12/23 inhibitor,
compared to other IMID indications based on public domain data. The objective was to | | anti-TNF and JAK inhibitor, respectively.
explore clinically studied and regulatory approved treatment regimens across various

drugs and drug classes in IBD vs non-IBD IMID indications, with the aim to support and Figure 2 Normalized absolute dose across three drug classes: anti-il 12/23
guide drug development. inhibitor, anti-TNF and JAK inhibitor
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Certara’s clinical trial outcome databases were used as data sources in the analysis 1009 roiy [a 1000
(supported by GlaxoSmithKline) [4]. The databases included summary level clinical data
across 7 IMIDs: Crohn’s disease (CD), ulcerative colitis (UC), atopic dermatitis (AD), 1001
ankylosing spondylitis (AS), multiple sclerosis (MS), psoriatic arthritis (PsA), and £ 3 4
rheumatoid arthritis (RA) [4]. Among 61 drugs studied in IBD (either CD or UC or both), 104 1007 gk |4 nat B
30 drugs of those that were studied in at least 2 IMID indications were selected for + 4ol | 4 a Aal o
. . . . . . F Y Y =
inclusion in the analysis (Table 1). Reported dose levels and dosing frequencies were wd T A it ‘f{
normalized to standardized dosing regimens for each drug and data was further g + T EF :-f I
differentiated by treatment phase (e.g. induction vs maintenance phase in IBD), in order S A 10 , , , , , ,
to best compare dose regimens across IMIDs. The relative dose studied in IBD vs non- | | & jsk inhibitor ( mg/day ) cd uc ad as ms psa 13
IBD indications was estimated based on all pairwise comparisons across IBD and non- = lass ¢ refesiion Siehed dose rErimE
IBD studies. The development trajectory, as well as normalized absolute dose and dose Zm_ anti-il-12/23 1 7 38
ratio of these 30 drugs were explored and compared between immunology indications anti-tnf [ 166
K inibi )
(AD, AS, MS, PsA and RA). . laicinhibllor 5 © s
- - £ + Each symbol
Table 1. Summary of 30 drugs studied in IBD 10 s T approved represents unique
101 inducticn approved drug and studied
class drug indication Y o year 5 maintenance spproved G ramalved o
nct approved -
alpha4 integrin inhibitor natalizumab cd, ms 29  cd, ms 2004 to 2008 s ?;S}tz‘gzizfg;t??;\”:
. . . abrilumab cd, uc 15 / / | classes
anti-alphadbetar integrin - — 4o i imabcd, uc 27 od, uc 2014 to 2014 ol S S e S S———
anti-cd20 rituximab ms, ra, uc 49  ra 2006 to 2006 cd uc ad as ms psa rd
anti-cd28 abatacept cd, psa, ra, uc 70 psa, ra 2005 to 2017
anti-il-12/23 Eféiﬁ'ﬂ“m";ib :gz‘j ;:é”;:’ bsa, ra, uc i’j fd’ psa, uc /2013“’ 2019 In order to better compare the administrated induction dose across drugs and
anti-il-17 secukinumab _ ad, as, cd, ms, psa, ra 82 as. psa 2016 10 2016 indications, ratios between normalized dose in IBD to non-IBD indications were
brazikumab**  cd 9 / / further explored. A ratio above 1 indicated a higher dose in IBD compared to
anti-il-23 g.uselk.umab cd, psa, ra 14 psa 2020 to 2020 non-IBD indications (Figure 3)_
risankizumab cd, psa 6 / /
22:!'!;610 2{;’%"‘222%21 zg 2 2 ; ; Figure 3. Normalized induction dose ratio of anti-il 12/23, anti-TNF, and JAK
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adalimumab as, cd, psa, ra, uc 149 as, cd, psa, ra, uc 2002 to 2012 inhibitor drugs in IBD vs non-IBD indications
bi 695501 as, cd, psa, ra, uc 11 as, cd, psa, ra, uc 2017 to 2017 - _
certolizumab as, cd, psa, ra 64 as, cd, psa, ra 2008 to 2013 anti-i-12/23 ( mg/week ) 100,01 anti-nf { mg/wesk )
anti-tnf etanercept as, cd, psa, ra 103 as, psa, ra 1998 to 2003 100- '
golimumab as, psa, ra, uc 60 as, psa, ra, uc 2009 to 2013
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ct-p13*** as, cd, psa, ra, uc 13 as, cd, psa, ra, uc 2016 to 2016 10.07
icam-1 inhibitor alicaforsen cd, uc 21 / /
iI-23p19 mirikizumab cd, uc 9 / /
filgotinib as, cd, psa, ra, uc 32 ra 2020 to 2020 10
peficitinib ra, uc 28 / / '
jak inhibitor tofacitinib ad, as, cd, psa, ra, uc 113 psa, ra, uc 2012 to 2018
tofacitinib ER psa, ra, uc 4 psa, ra, uc 2016 to 2019 2
upadacitinib ad, as, cd, psa, ra, uc 56 ad, as, psa, ra 2019 to 2021 E 0.1
pde4 inhibitor apremilast ad, as, psa, ra, uc 33 psa 2014 to 2014 E
s1p receptor modulator el [ 20 i i / J E .
b Tecep ozanimod ms, uc 12 ms, uc 2020 to 2021 5 | | | |
Ankylosing spondylitis (as), atopic dermatitis (ad), Crohn’s disease (cd),multiple sclerosis (ms), psoriatic arthritis @ jak inhibitor { mg/day ) ad as ms psa ra
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Figure 1. Approval timeline of 20 drugs across 7 IMIDs
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natalizumab ms| adaljmumab c certolizumab psa abatacept pga | | | | | » Dose ratio is only for exploratory purpose, and should
infliximab u gglimumab a5 |  tofacitinib rd ct-p13 ud ad as ms psa ra not be used for any quantification purpose
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In general, relatively wider dose ranges and higher doses are studied in IBD
etanercept ra adalimumiab as | certolizumab ra ct-pi3 as : . : : : :
T _ compared to other IMID indications, particularly for biological agents.
infliximab ra  etanercept psa rituximakb ra adalimumab uc ci-p13 psa q§igripumab uc . . . . A
Infixirnab a8 certblzumab ¢ certolizumab as | secukinumab a8 Exploration of public domain and summary level data can provide an initial
adalimumab psa golimumab psa ustekinumab psa se¢ukinumab psa understanding of dosing regimens in clinical studies across multiple therapeutic
pstekinumab c indications which share similar disease pathogenesis. This analysis can be
remilast ps bi 695501 as ozanimod . . . . .
el T generalized as an empirical framework to support dose bridging across
bi 695501 psa ozanimpd uc indications.
z‘_ °‘5; h References
| B0 uc
1. Al-Bawardy B, Shivashankar R, Proctor DD. Novel and Emerging Therapies for Inflammatory Bowel Disease. Front

gusefkumab psa Pharmacol 2021; 12: 651415.

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2. Mclnnes IB, Gravallese EM. Immune-mediated inflammatory disease therapeutics: past, present and future. Nat Rev
Immunol 2021; 21(10): 680-686.
* Ankylosing spondylitis (as), atopic dermatitis (ad), Crohn’s disease (cd),multiple sclerosis (ms), psoriatic arthritis (psa), 3. Kim H, Alten R, Avedano L, Dignass A, Gomollon F, Greveson K et al. The Future of Biosimilars: Maximizing Benefits
rheumatoid arthritis (ra), ulcerative colitis (uc) Across Immune-Mediated Inflammatory Diseases. Drugs 2020; 80(2): 99-113.
/ Q Certara. Clinical Outcomes Database Explorer (CODEX) portal. https://codex.certara.com 2022. /

Disclosures: This study was funded by GSK. LQ, NBB, MLS, AB, PMD and MS contributed to conception or design. LQ, MLS, PMD and MS contributed to data acquisition. All authors contributed to data analysis and to
abstract writing, review and approval. LQ, MLS and PMD are employees of Certara and worked as paid consultants to GSK on this analysis. NBB, AB, and MS are employees and stockholders of GSK.

Presented at the 30t PAGE Meeting Ljublijana, Slovenia, June 28- July 1, 2022




	Slide Number 1

