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A quantitative systems pharmacology (QSP) model to

interrogate the underlying mechanisms of cholestatic pruritus Q5P analysis corroborated the heterogeneous o
nature of itch in patients with PBC, with IL-31 EEI

(itch) in primary biliary cholangitis (PBC) and the impact of

; . e signhaling identified as an important contributor to
Inerixibat treatment itch and a putative marker of linerixibat efficacy
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BQCkg rou nd RGSU ItS _ Figure 4: (a) Baseline IL-31 levels and their link to linerixibat efficacy; (b) Post-treatment
The QSP model was used to interpret observed data and suggested that the IL-31 level stratification by linerixibat-mediated response
reduction in pruritus is mainly driven by linerixibat-induced decreases in IL-31 levels

« PBCis marked by impaired bile secretion in the liver, resulting in hepatic e : a) b) I o o decrease 2 50%
. ﬂ ti d It I INt th bl d1_3 i f i i i through a SenSItIthlon meChqnlsm ® WI-NRS reduction > 1 from baseline é 10 - = = = Equal effect oflineri:ibot and contextual effect -°
inflammation and pruritogen release into the bloo Heterogeneity of pruritus mechanisms in PBC I o i NRS reduction ® 1 from baseine : ot Gl 1S oo o] T
+ Several key mediators of cholestatic pruritus have been identified, including o B 1 . 8 gl
bile acids, ATX/LPA and IL-31;'*° however, the underlying pathophysiological * Model analysis revealed high heterogeneity of pruritus signal strengths, * Most participants (~60%) exhibited a dominant pruritic signal linked to IL-31 sensitization, particularly > 5 0d . el ‘ é ,,a"' ¢ .
mechanisms remain poorly understoods34’ largely (60%) driven by a sensitization mechanism, which includes |L-31 among those who experienced a reduction in the WI-NRS under linerixibat treatment by 21 point greater 2 y ] ® o ® o g o o . s IS o« %o ° .
. .y . . . . . . . . . . . . o = -1 ® °® = o )
+ Data from the Phase 3 GLISTEN (NCT04950127) study, the largest ever symptom as the dominant pruritic signal modulated by FXR signaling (Figure 1) than the contribution due to contextual effect; those with pruritus driven solely by bile GCId.S (MRGPRX4) e . o . : R e,
trial conducted in PBC evaluating linerixibat, a minimally absorbed IBAT inhibitor, _ S . . . or ATX/LPA (LPARS) did not show significant improvement above the contextual effect (Figure 3a) =z g ; . . = .,.'o: o e ®
. o .. . - . . . L - . c - ([
demonstrated that linerixibat significantly reduced pruritus at Week 2 and over Flgure 1: Mechanistic InSIghtS into cholestatic pruritus: * Among participants whose pruritus was modulated by the IL-31 sensitization signal, the model predicted = g— 4 - e 4 24 ',.'s o-® .
24 weeks of treatment versus placebo® a composite |IL-31 sensitization S|gnql IS A key mediator3® that ~52% exhibited a reduction in WI-NRS by >1 point greater than the contribution due to contextual 9 '5 oo @ o : 0 Sy O ®
; ~ o) i : - T T T T T T 1 ol | | | | 1
- AQSP mpdel was d'eveloped to elucidqte fche' mechopisms. uno’lerlying 3 100 - effect, while ~48% did not (Figure 3b) 1 05 O 05 1 15 2 25 £ 0 5 4 5 3 10
cholestatic pruritus in PBC and to provide insight for linerixibat's MoA, alone < o0 A : . ps . . . . re . ,
or in combination with a PPAR agonist 2 g0 - Figure 3: (a) Classification of pruritus drivers; (b) Response stratification based on IL-31 baseline [log10(pg/mi)]
= Zg - 60% IL-31 sensitization
g i
kS 28 | a) et A b) © WINRS reduction > 10 Model simulations of virtual patients demonstrated linerixibat provides a
M ethOd S S 30 - 24% +  Bile acids/MRGPRX4 as dominant signal ¢ WIRSreduction <1.0 - significant reduction of itch when combined with seladelpar
+ ]6% — — = Baseline WI-NRS with no effect from linerixibat treatment or contextual factors = — —Baseline WI-NRS with no effect from linerixibat treatment or contextual factors
8_ 20 7 Linerixibat mediated WI-NRS reduction of 1 Linerixibat mediated WI-NRS reduction of 1
10 -
g 10 1 ) 10 - , * Model predictions indicated that combining linerixibat with seladelpar would result in further reduction in WI-NRS (WIS)*
. 0 ) , e 9 e
* Clinical data were .Ie.veroged from GITIST.EN and the Phase 2b GLIMMER Bile acids Composite IL-31 LPA/ATX . o - o o compared to each treatment individually (Figure 5a)
(NCT02966834) clinical datasets of linerixibat, as well as aggregate data errTS‘_m (MRGPRX4) sensitization signal £ g £ g * The increased efficacy appeared to be driven by a reduction in pruritogen levels, particularly IL-31, through an
the Phase 3 ENHANCE study (NCT03602560) of seladelpar, a PPARS agonist Dominant pruritic sianal g 2 7 IBAT-mediated decrease in FXR activity, where the treatments demonstrated an enhanced effect (Figure 5b)
* The QSP model consists of 4 interconnected layers: P 9 7 - S e % 7 - % e
: . et . - e . Figure 5: Combination therapy with seladelpar.
Treatment layer: Represents how Pruritus layer: Converts systemic Contribution of a contextual effect (caused by [ - o /'»F . : . . . (a) Predicted average WI-NRS (WIS)*; (b) Predicted
linerixibat and seladelpar modulate bile biomarker concentrations into other non-mechanistic factors e.g. placebo effect) vs g ¥ e ° 2 ;e ‘ NPT
acid reabsorption leading to downstream quantifiable pruritic signals it _dri dulation to WI-NRS reducti g 4 - A I = B o e, average FXR activation C I .
Semmalve 1 Fepatesyies pruritogen-driven modulation to reduction : ", < . onciusions
é 3 - ,.,»I- » ® . ® % 3 - /// ® . - Cl) —~ 8 —— Linerixibat ——Seladelpar Combination
, Output layer: Provides simulation . L : : : 5 oo’ ® ®e 5 e’ ? °e B 4 -
PBC layer: Includes mechanisms such as L . *  The model predicted that linerixibat modulation of pruritogen-driven A D - e H 2 - e o) é
: : ) , outputs for key quantitative endpoints o : : ) E o 4 ° o « - ° ° o 4 - :
bile acid homeostasis and enterohepatic (e.q. WI-NRS* scores) pathways accounted for ~50% of the median WI-NRS reduction, with 14 el e N | | T A o o Sy e __ \ QSP analysis corroborated the
recirculation and the spillover of s o i O e R, e o @ T the remaining ~50% attributed to the contextual effect (Figure 2) /,’q.‘ ®  iichdue o merdbattiecment e ®  initchdue tolinerixibot treatment :?’ zZ 27 heterogeneous nature of itch in
pruritogens into the systemic circulation 0 represents no itching and 10 the worst imaginable itching. 0+ l l l l l 0+ l l l l l = 0 : : , , , , patients with PBC
F|gqre 2: Example of |nd|V|du.0|I p.a.rtlcnpont illustrating 0 2 4 6 8 10 0 2 4 6 8 10 0 20 40 60 80 100 120 |
* The model was calibrated using a subset of participants in GLISTEN who took the ImpCICt of contextual vs linerixibat effect on WI-NRS 5 Time at steady state (days) QSP modeling s osts that linerixibat-
both placebo and linerixibat, for which all main pruritogen concentrations Placebo ) 5 , 95499 € 1L-3] th o
(ATX, IL-31 regulated by FXR activation, bile acids, and bilirubin) were measured; | administration 3 2 070 -  lnemibat ——Seladelpar ot ] medmtef redu?tfonté - E rough @
model behavior/outputs for biomarkers and WI-NRS under seladelpar were 0 : : \ e T £ \ SONMRREINS SeSdABIUEN) INsGACINLENN IS1e
calibrated using ENHANCE data " é Cortontua Linerixibat (IBAT inhibitor) QSP qnqus;:sl_sugg_e;‘tfd thgfc l::(:l;etllnetl L'31t|evels are predictive % s 0.60 - ———— —_— major contributor to itch reduction
: : : : : : ontextud dministrati o1 lnherixXxioat-medidateda treatment response B
» Calibration steps allowed reproduction of pruritogen concentrations and itch < '% offect ° mmi ranen P §§ 050 - (please see poster #4393 also)
scores before and after treatment, yielding digital twins to represent each 3 & oY
, £ . : : : e . . : : i 5
GLISTEN potole-nt | N | | 3, Mechanistic chevr\\/tls |\\/]v|£cg a éjomolnor;t lTengltlz?tlor) .f,i)gnol showed GF|905|t|v2 correlation between baseline |L-31 levels z %: 0.40 , , : : : : Sirrletiens radtek e e
- An in silico clinical trial was performed:; each digital twin received placebo or offoct an - reduction following linerixibat treatment (Figure 4a) 0 20 40 60 80 100 120 eduston when e Memisst
linerixibat (thereby acting as its own control) to investigate the characteristics . - A >50% post—treatment.o.lecreose from baseline in [L-3] was observed in patients achieving a WI-NRS Time at steady state (days) with a PPAR agonist
of the best responders Time at steady state reduction >1 under linerixibat treatment versus placebo (Figure 4b) *WIS: The 7-day average of patients’ WI-NRS daily scores.
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