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Final model
IntrOduction - A two-compartment PK model with a TMDD model component to describe BEL binding to BLyS in the central compartment was
developed (Figure 2, Table 1) based on a previous population PK model for SC BEL®

- The B-lymphocyte stimulator (BLyS) binds to B-cell receptors, stimulating B-cell survival and proliferation’ - Bioavailability was fixed at the value from the previous PK model, and the clearance (CL) and volume of distribution (V)

Poster No. IV-69

ol ) : o o
t d t the 2- rtment PK kinet d, when fitting to a SC data set
Q’ o Elevated BLyS levels are found in B-cell-mediated autoimmune diseases such as systemic lupus erythematosus parame. ors Were us.e as Priors 1o ensurfa © c-compartmen NELES Were pr?serve _W en 1iting 16 9 ata se _
(SLE) and primary Sjégren’s syndrome (pSS)'-2 * BASE is the baseline BLyS concentration, equal for both SLE and pSS consistent with the observed data, and kg, is the
Ul n y first-order degradation rate constant of free BLyS (Figure 2)

+ Belimumab (BEL), an immunoglobulin (Ig)G1A monoclonal antibody, specifically inhibits BLyS, and is approved in _
SLE at an intravenous (IV) dose of 10 mg/kg every 4 weeks (Q4W; =5 years old), and at a subcutaneous (SC) dose of 200 mg * The degradation rate of the BEL-BLyS complex (k;,;) was assumed to be equal between SLE and pSS
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Figure 2. lllustration of the final BEL TMDD model Table 1. Parameter estimates of the final BEL TMDD model
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- BEL has also been tested in patients with pSS but with less clear clinical efficacy*
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To develop a target-mediated drug disposition (TMDD) model for BEL based on total BEL pharmacokinetic (PK) and total BLyS data Q (xWT/69)075
from two studies (201842 study in pSS [NCT02631538]? and 205646 study in SLE [NCT03312907]°), and to predict and characterise Depot, F ' '

BEL target engagement (TE) in patients with SLE for the approved dosing regimens Vp (XWT/69)
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- TMDD model development was based on data from the two clinical studies (Figure 1A) ) Free - Kint
 Total BEL, as well as free and total BLyS concentrations, were measured frequently throughout the two studies (Figure 1B) ';;?pﬁgigl’ Frf:nfrgg’ ‘ BLyS, ngﬂ:f(’ K.,
* Free BLYyS measurements may be overestimated due to complex dissociation in the assay, so the final model was fitted to total drug Vo Ve Ce\r}tral Ve
and total BLYS concentraton data only ey, T wa
p

Figure 1. (A) Overview of studies used in the TMDD model development. (B) Overlay of individual observed total BEL, free BLyS V'V,
and total BLyS concentrations versus time after the first dose for the patients in the source data set, stratified by study* K =CL/V, Kgeg - Corr CL-V, _
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Study 201842 in pSS: BEL 200 mg SC doses through Week 52 PBO BEL 200 mg SC V'V, (V) S £
ol BEL , 201842 201842 IV BASE I
% = =) BASE, baseline concentration; CL, clearance; F, bioavailability; k,, first-order IV k; _ 0.549
—T—T—T—1 - | | | | 100- _ ' ' absorption rate constant; kg, first-order degradation rate constant; k,, degradation _ o
Week O 4 8 1216 2428 36 44 52 68 : rate of BEL-BLyS complex; k,, quasi steady-state affinity constant; k,,,, synthesis The RSE for |IV parameters are reported on the approximate standard deviation
o 4 ey rate; Q, inter-compartmental clearance; V., central volume of distribution; scale. IV, inter-individual variability; RSE, relative standard error; t,g, absorption lag
V,, peripheral volume of distribution. time; WT, body weight.
Free and total BLyS assessments
_ 001 BEL TE simulations
Study 205646 in SLE: BEL 200 mg SC and BEL 200 mg SC z | . . . | . — . BEL TE was defined as the degree of free BLyS depletion from baseline:
BEL ar plus ST through Week 104 = 0 30 60 90 0 30 60 90
group S Free BLyS(t)
Total BEL assessments © TE(t)=100%|1-
T ' T T T T T T 3 205646 205646
Week 01 4 8 26 52 60 64 72 80 88 96 104 S . . . . : : : : :
O g S o=  The model was used to simulate BEL TE in SLE and pSS in a virtual population of 1000 patients, for the following
Free and total BLyS assessments 100977 N dosing regimens:
104 4% — IV: 1 mg/kg, 4 mg/kg, and 10 mg/kg on Days 0, 14, 28, then every 28 days thereafter
Total BEL assessments 00 1_’1\\?\ PR —SC: 200 mg weekly
T . — T e Assessment criteria
| | | | | | | | |
Week 01 48 20 52 00 64 72 80 88 96104 0 30 60 90 c 25 50 75 100 + For each dosing regimen, the simulated TE across a dosing interval at steady state was characterised by the percentage of the
Ty —— _ _ | population having minimum and average TE above 80%, 85%, 90%, and 95% in a dosing interval
o Total BEL concentration @ Total BLyS concentration = ® Free BLyS concentration .
Post hoc analysis
*Data are presented on a semi-logarithmic scale. * In a post hoc analysis, the model was used to explore TE in the two pivotal Phase 3 studies of IV BEL in patients with SLE,
PEC, FIZBEIEE S, SR tErEEy BLISS-52 (BEL110752)7 and BLISS-76 (BEL110751)," which measured efficacy achieved for 1 mg/kg and 10 mg/kg IV Q4W

Results

- The BEL TMDD model, using the quasi steady-state approximation, was ; _ _ __ * Across all patients from both 1 mg/kg and 10 mg/kg IV dose levels, there was a
successfully fitted to the data without free BLyS observations (Table 1) ;rs;o:ﬁ z-::;?nen:ra\?:rsaltztesﬁzzgIaggt‘ehaal\o,::/ge r;(')r:/'msusm(y-rgo((’;‘) ::3 3‘;?;393 TE positive correlation between efficacy and average TE at steady state, with
- Simulated profiles, considering 11V variability due to WT only for clarity, showed high - Y co i maximum efficacy achieved for average TE of 95% (Figure 5)
TE for the 10 mg/kg IV and 200 mg SC doses approved for SLE, which clearly A (Minimum TE at steady state) - These pivotal Phase 3 studies demonstrated that average TE at steady state
separated from the lower simulated dose levels 1 mg/kg and 4 mg/kg IV (Figure 3) Dose regimen >80% TE ;gr?ioeA)v ;Z %?s;)glrantglclj( gV\:I\t/h maximum efficacy for BEL treatment and that this is
Figure 3. Simulated median and 95% prediction intervals of total BEL, free 1 mg/kg IV
and total BLyS concentrations and the corresponding TE versus time since 4m m___ Figure 5. Response rate after 52 weeks treatment versus binned average TE
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« These findings were supported by the post hoc analysis of the PK and BLyS levels
. Total BLyS from the BLISS-52 and BLISS-76 studies
= 0.2 -
£ 100 * The predicted average TE at steady state was generally >95% for the 10 mg/kg IV
S 09- o5 dose group but <90% for the 1 mg/kg IV dose group (Figure 4)
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s S 90- Figure 4. Boxplots of average TE at steady state versus dose group, n=562 n=277 n=293 n=275 n=277
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_ : Conclusions
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= : * In this analysis, the observed PK and total BLyS levels from 201842
BEL concentration data are presented on a semi-logarithmic scale. The y-axis on the TE plot starts from 75%, 85 - pSS and 205646 SLE studies were Combined in a TMDD model to
and the horizontal dashed line indicates 90% TE. . !
characterise TE in response to BEL therapy
- Across the dosing interval at steady state, only the 10 mg/kg IV and 200 mg SC 80 B Non-responders _ _
dosing regimens, approved for SLE, achieved a minimum TE of >90% in at least B Responders * A high degree of TE was predicted for the 10 mg/kg IV and 200 mg
95% of the population (Table 2A) 75 | . SC dosing regimens, approved for SLE, compared with the lower
—In comparison, 1 mg/kg and 4 mg/kg IV dosing regimens were expected to 1 mo/kg IV 10 mg/kg IV 1 mg/kg and 4 mg/kg IV regimens
achieve a minimum TE >90% in only 15.6% and 80.2% of the population, Dose group
respectively (Table 2A) Responder is defined as a patient with an SRI response (4-point reduction in SELENA-SLEDAI score, no new * Maximum efflcacy was associated with an average TE at Steady state
. Qirmni : : BILAG A d [ d than 1 new BILAG B score, and no worsening (increase <0.3) in PGA o e o " i
Similarly, an average TE at steady state of >95% in at least 95% of the population e Vergz%agasz?na;;‘ aStC\(/)\;geinSZr?(?ﬁTeorr)eropo rtions(‘;‘{rpaﬁents e o per'stra;iﬁe 3 dose grou'p o >95%, and minimum TE at steady state >90%, and was achieved in
was expected for the 10 mg/kg IV and 200 mg SC dosing regimens, whereas only shown above each boxplot. For comparison, PBO response rate was below 40.0%. BILAG, British Isles Lupus at least 95% of patients for the approved = dosing regimens
5.3% and 67.7% of the populatlon met this condition for the 1 mg/kg and 4 mg/kg \V4 Assessment Group; PGA, Physician’s Global Assessment; SELENA-SLEDAI, Safety of Estrogens in Lupus
doses (Table ZB) Erythematosus National Assessment—SLE Disease Activity Index; SRI, SLE Responder Index.
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