Population pharmacokinetic modeling and simulation of imeglimin in type 2 diabetes patients
to support dose recommendations to patients with renal impairment
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To describe the PK characteristics of imeglimin following single
and repeated oral administration in healthy volunteers and type 2
diabetes (T2DM) patients with different degrees of chronic kidney
disease (CKD) and to identify covariates of clinical relevance.
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Results

Conclusions

Simulations for Japanese and Western T2DM patients showed . A model characterizing imeglimin PK in T2DM patients was

» The analysis dataset for PK model development contained ° _ _ _
that the difference In plasma AUC between these populations at

8256 PK observations from 867 individuals _vvith a median age i+ 4 v dr v eGER diff +1E 94 developed and used to derive expected exposures in
of 59.0 (range 20.0 - 80.0) years, body weight of 7_7.0 (range mi/ri?rrl?le 7;?:2 \i/\r/1a\7v ;ns?g;g’) ('Ir'glbelg 13’ € fferences (+15. moderate/severe renal impaired patients.
35.6 - 148) kg and eGFR of 81.4 (14.1 - 152) mL/min/1.73 m. ' ’ « Simulations helped to recommend dosing adjustment in

The subjects were mainly Western (55.6%), and male (56.9%). Table 1 Simulated imeglimin AUC,, . and its ratio to Japanese reference renally impaired patients (eGFR between 15 and 45
Background
* Imeglimin population PK

patients in Western T2DM patients with changes in eGFR and body : 5
weight (median [min, max] for covariates and median [2.5th percentile, mL/min/1.73 m?)

Imeglimin is a novel first-in class oral antidiabetic drug to treat Figure 1. Imeglimin PK model. was described by a 2-  97.5th percentile] for AUC,, . and ratio). * This work revealed that plasma exposure differences
T2DM [1]. Imeglimin is not metabolized but it is eliminated compartment model  with observed between Japanese and Western populations were
: : : ot - Japanese  Westerners Westerners  Westerners mainlv driven bv difference in eGFR.
unch_ancglzj_ed mtciI u_rlne_[ZEl. Tthusi a dosage reduction may be FJ flr_;t1 orcller t_abso(gz)lt_lzré ) (kad) forance torence  with oGFR. with eGER & y y
I’equwe IN rena y Impalre pa Ients. Wi a a.g ime al similar to weight similar
Phase 2b studies showed that the optimal dose was 1000 mg BID [ Depot } a first-order elimination from - = Japggese © Jagg”ese (a) (b) (c) (d)
in Japanese T2DM patients [3] and 1500 mg twice daily (BID) in the central compartment.  Age 132, 83] 20, 75] 20, 75] 20, 75] iz
Western T2DM patients [4] and slightly higher imeglimin exposures ALAG | ke Inter-individua variability Weight 35668?24 54805'?35 54805'?35 36678 .i18 s
were observed in Japanese vs Western T2DM patients. - was ~ supported  on -k, B T e 5"
Vo/F Q/F Ve/F relative bioavailability (F), eGFR 472 138] (473 125] [32.2.110]  [32.2, 110] 3
Methods volumes of distribution (VC,  2000mg AUC,,, 46 37 42 45 g0
JCUF Vp) and clearance (CL) with ~ BID — 23, 96 £ae 120, 58] 22 29 l . - 1 12,
- < ratio ; . ; ; ) | : 0! | oL | oo
Data from four Phase | studies, four Phase Il studies and one a correlation between CL B 081,34]  [0.65,27]  [072,3.2]  [0.79,3.4] ormumm izt soawena L A geay D0 e e e
Phase Il study were used for the PK model development. and F (Figure 1). 1500mg  AUC [173775] [142959] [163471] [183776]
I\/Iorleov.er, tv:clohadg:gonacli F:hase Il studies were used for external The population PK model accurately described imeglimin PK AUC,, s ratio 1.3 1.0 1.2 1.3 Figure 3. Impact of key covariates on imeglimin pharmacokinetics.
evaluation of the modet. characteristics across CKD stages (Figure 2). et 2ol 0ol 2ol __Jbods odl e 2.0 Impact of (a) estimated glomerular filtration rate (eGFR) on apparent
Nonlinear mixed effects modelling was conducted usi 1000 mg  AUC,, 28 22 25 21 | CL/F), (b) body weight on CL/F CL/F, and (d
9 ucted using CKD stage G1 CKD stage G2 BID 13, 55] [11, 43] [12, 50] [13, 55] clearance (CL/F), (b) body weight on , (C) age on , and (d)

NONMEM v 7.3.0 [5]. 10000 = AUC,, ., ratio 1 0.77 0.9 0.98 dose on relative bioavailability (F). Other covariates set to the reference

. . _ . [0.47, 2.0] [0.38,1.6] [0.43,1.8 [0.47, 2.0] values in the model were age 59 years, body weight 77.35 kg, eGFR
Based on the final population PK model, imeglimin AUCs were 81.4 mL/min/1.73 m2 , and imeglimin 1,000 mg.

« Simulations of AUC in T2DM Japanese patients with moderate to
severe renal impairment suggested that imeglimin dose should
be reduced from 1000 to 500 mg BID for patients with eGFR

simulated in 1000 Japanese reference patients sampled randomly
with replacement from P2b and P3 studies in Japanese T2DM
patients. The reference patients were duplicated with estimated
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