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Imeglimin, a New Oral Anti-Hyperglycemic Agent Controls Fasting and Post-Prandial Glucose through an Improvement in both Insulin Secretion and Insulin Sensitivity
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The primary efficacy endpoint of the study was the placebo-adjusted reduction in AUC glucose during a 3-hour OGTT Efficacy : _ . : ) .

AbStraCt from baseline to week 18. Key secondary endpoints included change from baseline to week 18 in FPG and HbA. . . . : ; : : Figure 4a, b: Ime_g_llr_‘nln improved [-cell dose response (a) Fllgu_r_e ot Imlegllmln

L _ _ . _ _ _ _ _ C  Imeglimin improved glucose control by significantly improving glucose tolerance, FPG and HbA_ in a fairly balanced and glucose sensitivity (b) significantly improved
Imeglimin is a novel glucose-lowering agent that targets mitochondrial bioenergetics and improves both insulin secretion Other secondary endpoints included change from baseline to week 18 in fasting and AUC insulin, C-peptide and manner (Figure 2a. b and c) c aulin senaityit
and sensitivity. This trial assessed the effect of Imeglimin on fasting (FPG) and post-prandial glucose (PPG) control in glucagon, incremental AUCs for glucose, insulin and C-peptide, AUC insulin or C-peptide/glucose ratio, parameters of _ y
patients with type 2 diabetes, washed-out of their previous metformin monotherapy. insulin secretion and -cell function, and insulin sensitivity (Stumvoll index) derived index. - AUC glucose from baseline (—439.2mmol/L; =17%, p=0.001) a) el dose response b) “reneetrem ‘22?:!,'.“ mint ;rf-ez"rfn'nlf)ose enstvy changs from baseline

. . . . — . y Imeglimin 1500 mg baseline weeks - ITT- 18 weeks - ITT-LOCF
Durlng thIS mUItl'Center, dOUble'bllnd, p|aCebO-COntrO”ed, para”el'grOUp, 18'Week Phase 2 StUdy and after a 24"Week PanCreatIC B_Ce” funCtIOn was assessed US|ng a preVIOusly Characterlzed model that descrlbes the relatlonshlp between N _PG (_1 22 mmOVL, _1 6%5 p_0022) — —O—Imezlimin 1500 mi week 18 =~ ::meandl;eren:-ll;n;?miis. Jacebo. 12,25 LS mean diference Imeglimin ve. placebo: 0.0133
wash-ogt pe”0d_, f|fty-n|ng patients (62.5% female; mean age; 56.4 years; HbA1_C= 8.13%; BMI, 32_-9 kg/m?) USIE insulin secretion and glucose concentration.®® The model expressed insulin secretion (in pmol/min per m# of body - leading to an overall change of —0.62% (p=0.013) in HbA £ e esae E herf ol i 001
randomized to either Imeglimin 1500 mg BID or placebo. The primary efficacy endpoint was placebo-adjusted reduction surface area). The following parameters were calculated from the model: ' £ e ES g
of AUC glucose from baseline during a 3-hour OGTT; secondary endpoints included changes in FPG, HbA_ , insulin, e | . g £3 14.98 >
C-peptide, AUC insulin and C-peptide to glucose ratio, insulin secretion (insulinogenic index) and insulin sensitivity * The sensitivity of the  cell to changes in plasma glucose levels, called glucose sensitivity : _ L . § 23  Imeglimin S Y  Imeglimin
(Stumvoll) derived indexes . : | | . . Figure 2a, b and c: Imeglimin significantly improved glucose tolerance (a), reduced FPG (b), < 8 Placebo £ 3 Placebo
:  Theinsulin response to the rate of change in glucose concentration, called rate sensitivity and related to early insulin and decreased HbA1C (c) compared with placebo g ¥ i§

Imeglimin versus placebo significantly reduced AUC glucose from baseline (—439.2 mmol/L; —17%, p=0.001), the FPG release | 2 2 s &
(—1.22 mmol/L; —16%, p=0.022) and the HbA, by -0.62% (p=0.013). Imeglimin increased both (1) insulin secretion, » The safety and tolerability of 18 weeks of treatment with Imeglimin versus placebo were assessed, with adverse Q) Changs from Bastine - 18 weeks ~ ITT.LOCF D) Changs from baseline - 18 woeks - TT-LOCF Change from baseline - 13 wesks - ITT-LOCF 2 ¥ E oo
as evidenced by (a) an increase in the incremental AUC insulin and C-peptide to glucose ratio (p=0.025 and 0.004, events categorized by relationship and severity 0 00 28 | 06 2
respectively) and (b) the insulinogenic index (p=0.025) and (2) insulin sensitivity, as evidenced by an increase in the ~100 \ T 1a 1 s 15 20 23 23 E:

Glucose (mM) N= 29 27 = 29 27
BCGS = 20.41 2413 0.044 0.044

BCGS, B-cell glucose sensitivity; BL, baseline; ITT, intention to treat; LOCF, last observation carried forward;
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Stumvoll index (p=0.001). One patient (3.3%) on Imeglimin required glycemic rescue treatment compared to 10 patients
(34.5%) on placebo. Body weight remained stable in both groups. Imeglimin was also generally well tolerated with no
reported serious treatment-related adverse events.
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LS, least squares; SE, standard error; SEM, standard error of the mean
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In conclusion, Imeglimin appears to have a unique antihyperglycemic profile, enabling control of FPG and PPG by Resu ItS

. . . . . . . i . . * Imeglimin improved insulin sensitivity as indicated by an increase in the Stumvoll index (p=0.001) (Figure 5)
improving both insulin secretion and insulin sensitivity, with a good safety profile.
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~700 M Imeglimin M Imeglimin B Imeglimin

Placebo * Imeglimin treatment had no effect on fasting or stimulated glucagon levels

Post-dose FPG (mmol/L)
mean change from baseline +/-SE

AUC0—180
mean change from baseline +/- SE

Patients

Placebo Placebo

(%) mean change from baseline +/- SE
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BaCkg rOu nd « |In total, 59 subjects were randomized for the study (Table 1a) 00

* Imeglimin is the first in a new tetrahydrotriazine-containing class of oral anti-diabetic agents, the Glimins * Baseline characteristics were balanced between all treatment groups (Table 1b) N = 29 27 N = 29 27 N = 29 28

AUC at baseline = 3181 3006 FPG at baseline = 10.51 9.45 HbA, _at baseline = 8.12 8.14

HbA,

Table 2: Imeglimin has a good tolerability and safety profile

Placebo (n=29) 1500 mg bid (n=30)
N (%) - E N(%)-E

Any AE 19 (65.5%) — 40 13 (43.3%) — 53
Any TEAE 17 (58.6%) — 25 8 (26.7%) — 24

0-180 min

* Imeglimin targets mitochondrial bioenergetics and improves the mitochondrial dysfunction observed in high-fat,
nigh-sucrose diet (HFHSD) mice models’

LS mean difference Imeglimin vs. placebo: —429.6 LS mean difference Imeglimin vs. placebo: —1.22 LS mean difference Imeglimin vs. placebo: —0.62
SEM: 123.7 SEM: 0.52 SEM: 0.24
p=0.001 p=0.022 p=0.013

Table 1a and b: Subject disposition and baseline characteristics

o |m§glimin .has been §hown to induce glucose-stimulated insulin secretion by improvinglﬁ-gelll glucose sengitivity in a) AUC, area under curve; FPG, fasting plasma glucose; HbA_ , glycated hemoglobin; ITT, intention to treat; LOCF, last observation carried * Mild 8 (27.62/0) -9 7 (23.3?) - 20
patients with type 2 diabetes (T2D)? and to normalize glucose tolerance and insulin sensitivity in models of diabetes' Placebo imeglimin 1500 mg bid Total forward: LS, least squares: SE, standard error: SEM, standard error of the mean * Moderate 11(37.9%) - 15 2(6.7%) -4
_ . _ _ _ L S ’ ’ e Severe 1(3.4%) -1 —
o T_he gffl_cacy of Ir_negll_mln has peen demonstrated In T2D_ pat|e3n5ts, both as mono and add-on (metformin and I | | | | | Any related TEAE 4(13.8%)—5 1T(3.3%) = 1
sitagliptin) therapies with no safety signals to date (800 subjects)*- Randomized 29 30 59 * |meglimin improved insulin secretion as confirmed by: e Hyperglycemia 4 (13.8%) -5 1(3.3%) — 1
* Imeglimin is being developed as an alternative treatment option with a complementary mode of action to drugs that - The doubling of the rate sensitivity and insulinogenic index as measures for early insulin secretion Any AE leading to
¢ ¥ ! stant . T . g ! tect ITT 28 29 57 Fi 3 d b discontinuation 10 (34.5%) — 10 1(3.3%) — 1
arget insulin-resistant organs or insulin secretion and B-cell protection (Figure 3a and b) e Hyperglycemia
: : Drop-out 11 (37.9%) 5 (16.7%) - The beneficial effect of Imeglimin on B-cell function after 18 weeks of treatment was confirmed by a change Any serious TEAE - 1(3.3%) -3
ObJeCtlveS versus placebo in the ratio of incremental AUC C-peptide over incremental AUC glucose from baseline (0.091; * Related - -

+59%, p=0.003) (data not shown) * Non-related - 1(3.3%) -3
e Meigs’ syndrome 1(3.3%) — 1
) — 1

e Cerebrovascular accident 1(3.3%
e Hypertension 1(3.3%) — 1
Any MACE — 1(3.3%) -1

This Phase 2 study assessed the effect of 18 weeks of treatment with Imeglimin versus placebo on glucose tolerance with

AUC glucose during a 3-hour 75 g oral glucose tolerance test (OGTT) as the primary evaluation criterion in T2D subjects > Besous ey 10 (34.5%) 1(3.3%)

11 (18.6%) Figure 3a and b: Imeglimin improved insulin secretion as demonstrated by rate sensitivity (a)

and insulinogenic index (b)
1(1.7%)

16 (27.1%) |

e Withdrawal of consent 0 4 (13.3%) | 4 (6.8%)

Research Design and Methods + Protocol deviatior 1(34%) o

 This was a multicenter, double-blind, placebo-controlled, randomized study in subjects with T2D treated for
18 weeks with Imeglimin 1500 mg bid (Figure 1)

Change from baseline in rate sensitivit . .. ] ]
a) 9 (bmol m~ mM-1) y b) Insulinogenic index - AUC . _ insulin/AUC_. . glucose

18 weeks - ITT-LOCF 25 Change from baseline - 18 weeks - ITT-LOCF

AE, adverse event; bid, twice daily; MACE, major adjudicable cardiovascular event; TEAE, treatment-emergent adverse event

e Adverse events 0 0 0

Safety and tolerability

LS mean difference Imeglimin vs. placebo: 183.25
SEM: 91.86
p=0.051

3.0 LS mean difference Imeglimin vs. placebo: 1.790

SEM: 0.77 * Imeglimin was well tolerated with 26.7% of subjects presenting at least one treatment-emergent adverse event
2.0 ' P=0.02 (TEAE) versus 58.6% of subjects in the placebo group. Most of the TEAEs were not related, with only one (3.3%)
related adverse event (AE) of hyperglycemia in one subject in the Imeglimin group versus five (13.8%) related AEs
of hyperglycemia in four subjects in the placebo group. Only one (3.3%) subject in the Imeglimin group discontinued

1.5  Imeghimin the study for rescue therapy versus 10 (34.5%) subjects in the placebo group (Table 2)

Placebo

* Subjects were previously managed using monotherapy with metformin and entered a single-blind placebo-controlled bid, twice daily; ITT; intention to treat

run-in period of 4 weeks before a 1:1 randomization to either Imeglimin or placebo 223.2

2.0

Figure 1: Study design

M Imeglimin
Placebo

Placebo Imeglimin 1500 mg bid

baseline +/- SE

Randomized, double- blind, placebo-controlled, parallel-group study
of the efficacy and safety of one dose of imeglimin vs. placebo
after 18 weeks of treatment in subjects with T2D

1.0 |° . * Three non-related serious AEs occurred in one subject in the Imeglimin group (cerebrovascular accident, worsening

Mean duration of diabetes (year) . 5.86 of hypertension and Meig’'s syndrome)

w 39.2

0.5

Rate sensitivity (pmol m-2mM-")
mean change from baseline +/- SE

* No episode of hypoglycemia was reported

Insulinogenic index — mean change from

Screening Wash-out placebo run-in Double-blind treatment Follow-up 0.0

3 weeks 4 weeks 18 weeks 1 week

N= 29 27 N = 28 23

Rate sensitivity at baseline = 226.64 207.35 Index at BL = 2.39 2.52 D I SCU SS I O n

Index at 18 weeks = 4.95 3.21

2 v 2

Age (year) (SD) ‘ 54.3 (8.9) ‘ 58.4 (8.0)

* Imeglimin is the first in new class of oral antihyperglycemic agents with a unique mechanism of action, targeting

U “oweeks ~ V Toweeks Y Toweors TV AUC, area under curve; BL, baseline; ITT, intention to treat; LOCF, last observation carried forward; LS, least squares; SE, standard mitochondrial bioenergetics. This leads to an improvement in both glucose-dependent insulin secretion and insulin
error; SEM, standard error of the mean sensitivity. This translates into a significantly balanced reduction in the 2-hour post-dose FPG and AUC glucose
BMI (kg/m?) (SD) 32.91 (4.26) 32.83 (4.99) versus baseline with a consistent effect on HbA_ _reduction over the 18 weeks of treatment
* |meglimin improved several makers of 3-cell function: * |megliminimproves several markers of the (3-cell function, which may be viewed as positive in light of the progression
A HbA,; (%) (SD) 8.14% (0.61) 8.12% (0.56) - B-cell glucose sensitivity (derived from the mean slope of the insulin secretion rate as a function of glucose L e
T_m'min 0 T concentration) is increased by 73% (Figure 4a and b) * Imeglimin has no effect on glucagon and a neutral effect on other cardiovascular risk factors (body weight, lipids,
Fasting sampling 3-h OGTT FPG (mmol/L) (SD) 10.25 (1.92) 11.33 (2.55) - Insulin secretion at a fixed glucose level of 10 mM (approximately the mean fasting glucose concentration in the blood pressure and CRP)

(fjgﬁggsg;jg;:e, G'ucose’g'{‘usc”;g‘c;f'pept'de groups) and at 18 mM (approximately the mean peak glucose concentration during the OGTT) was significantly « The very safe profile of Imeglimin is comparable with previous Phase 2b monotherapy trial and with combination

insulin, C-peptide, _ _ _ _ _ _ o improved by 48% and 64%, respectively (data not shown) trials with metformin and with sitagliptin

pro-insulin, glucagon) bid, twice daily; BMI, body mass index; FPG, fasting plasma glucose; HbA_ , glycated hemoglobin; SD, standard deviation
bid. twice dailv: _ . - Total insulin secretion rate during the course of the OGTT was also significantly greater with Imeglimin versus  The unique mode of action of Imeglimin, with its dual effect on glucose-dependent insulin secretion and insulin
; y; OGTT, oral glucose tolerance test; T2D, type 2 diabetes _ _ - _ ) ) _ e _
placebo (p=0.035) (data not shown) action in addition to its cell protective capacity, makes it a promising candidate for the future of T2D treatment
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