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IN Inflammatory bowel diseases, with support of prior knowledge
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% Background ® Results: Final PK/PD model _ :
Parameter (unit) Estimate (RSE%)
. . . 2
> Up to 60% of inflammatory bowel disease (IBD) patients Vyy=Vy-eM Vi (L) 3.67 F'X[[]Z]
experience loss of response (LOR) to infliximab (IFX) Qi =Q Q (L/d) 0.161 FIX
| | _ Vv, =V, e V, (L) 0.956 (11)
» LOR is related to low IFX plasma concentrations [1] CL; = CL - ADA,, - sAlby, - BW.., - IMM., - enct CL (L/d) 0.262 (3)
> PK/PD model would empower therapeutic drug monitoring ADAy =1+ 64pa cp - ADA Oa0a_cL 0.972 (4)
- J O.ab cL esAIb_CL -1.17 (21)
sAlb \ 6 0.356 (41)
4 . . ) sAlb,, = B3 g/l BW_CL :
Objectives . B et 0.847 (5)
BW \ BW-CL Ny (CV%) 12.8 FIX 2
» To analyse the dose-concentration-effect (CRP) relation BW¢, = <—70 kg> Ny2 (CV%) 55.3 FIX 2
of IFX in IBD in order to gain more insight into the _ IMM NeL (CV%) 34.9 (8)
. . . . IMMCL — eIMM CL
underlying mechanisms and enable better tailoring of Vi = Xii + (Y - prop, + Eaga) - €™ ne (CV%) 22.2 (18)
the treatment to improve chances of therapy success R € rop. (CV%6) 24.0 (7)
- / - . | o €. (SD) 0.478 (21)
ADA : Anti-drug antibodies IMM : Co-therapy with immunomodulators add.
/2::‘; Methods A BW : Body weight sAlb : Serum albumin concentration
| | dCRP . k Imax * CIFX k C (t)
> Investigator-initiated therapeutic drug monitoring trial . /L L\ dt ~ V" ICy+ Cipy Y69 TCRP
CL
> N, — 121 ) 50[50
patients SAlb =33 g/L VN Table 2. Final PD parameters.
> Median (range) dose: 400 mg (100-1300 mg) sAlb=55g/L | £\ Parameter (unit) Estimate (RSE%)
. . . . BW=45kg | C —(mg/dL) 0.632 (17)
> Sparse sampling (s. Fig. 1A) = demands frequentist prior i - Paseline
P pling ( J ) . P BW = 120 kg 1 N Kgeq (1/N) 0.0365 FIX Bl
» Software: R (3.4.1), RStudio (1.1.447), NONMEM (7.3.0), ADA+ N ICs, (Mg/L) 2.04 (43)
PsN (4.2.0) and Pirana (2.9.4) IMM+ FaN . 0.719 (9)
] , Nicse (CV%) 208.9 (42) B
Ay, ] B ... | e * __(CV%) 115.2 (15) 3
60 . Change in parameter value relative to reference NcRrPbaseline 0 :
] 40 . ~. Figure 4. Clinical inference of covariates Oprop. (CV0) 65.3 (4)
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Figure 1. PK data: (A) Distribution of sampling times; (B) IFX concentration over time n % o
since last dose. Yellow line represents time of C_,,, for standard dosing interval (q8w). © | . <y
50 1 ° ‘o J':/ $
: i U LT el — Median, 51" and 95 percentile of predictions
PK and PD data’ and mOdeIIIng approaCh ) | (T S R R e i == Median, 5th and 95th percent”e of observations
_ O T : — T . 90% confidence interval around predictions
> Npk observations — 388 (S. Fig. 1B) : i : > > o D Observation
Time after last dose (weeks) Ciex (mg/L)
» Prior PK model: Fasanmade et al. [2] Figure 5. PK (A) and PKPD (B) model evaluation: pcVPC (ng,, = 1000).

» Biomarker: C-reactive protein concentration (Cqgp)
% Npp observations = 339 (5. Fig. 2) Impact of exposure variability on response: Case of ADAs

» Indirect drug effect model with synthesis inhibition (Fig. 3) > Effect of ADA presence (“ADA+”) on » Dosing interval reduction was previously found to be
CRP (incl. IV in PK) superior to dose amount intensification [4]

Simulated time to relapse (n=1000)
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» Prior PD model: Ternant et al. [3]

» Sequential PKPD analysis  ADA median g, SAOh
” ADA-: 5" and 95™ 3 Ao
7777777777777777777777777777777777777777777777777 percentile area 210 i '
e CRP-IFX relationship ié - ADA+: median -
p=-0.334 ra B B B B ADA+: 5t and 95t &
100- S percentile area < 6 :
p= 4.10-10 03 qg) H . ' . é
> ™ . vi [Q] v2 | 1t et el : | .
~ oo ) vee Ti1r?1e since fizrét dose (vfgeks) % * ® . _ _ } . . =
& 501 * CL aé ?RpF?t;eS.tg Vr;lllgt:]r/]dL: 010 120 245 6 60 1175 2085 2790 38 94 50 96 in maintenancﬁe phaseg[week;]0
S Figure 6. Typical response profile for a patient 3 o
251 ®* .. ° (BW = 70kg, sAlb = 43 g/L, IMM-) without (blue) b 3 3 4 5 6 7 8§ § 10 11 12 13
. and with (orange) ADAs with IFX dose of 5 mg/kg, Dosing interval in maintenance phase (weeks)
0 : 4 standard induction phase and g8w maintenance Figure 7. Simulated response (n=1000): Time since 5" dose to CRP > 0.5 mg/dL
0 20 40 phase. (BW = 70kg, sAlb = 43 g/L, IMM-).
Ciex (ug/mL) o s . . _ _
I o > f " » Simulated dosing intervals: g4w-gl2w (dose = 5
Figure 2. Exposure-response relationship: Figure 3. Graphical PK/PD model. Sources of IIV in C reflect on C ) :
CRP concentration at different [FX IFX CRP mg/kg’ standard induction phase)
concentration. _ :
\_ I\ => ADA- patients: g7w; ADA+ patients: q5w )
) Conclusions & future perspectives > Simulations of alternative therapy strategies (i.e. dosing intervals):
> The PK/PD model relating IFX concentration to the inhibition of CRP For ADA- patients “q7w” and for ADA+ “q5w” are more appropriate dosing
production with support of prior information described the data well intervals than the current standard "q8w” regimen
\_ » Subpopulations at risk: IMM-, ADA+, high disease activity and high BW » Outlook: Model extension to account for other PD data )
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