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* Single oral doses of MK (0-900 mg) were given to 36 healthy subjects in a Phase | study (Table 1) Ro fe oot oot
— Starting from 3, 12 or 24 hr post dose, glucagon, sandostatin and basal insulin were infused for 2 hrs PRG
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Table 1. Study Design (Glucagon Challenge in Healthy Subjects) Erdoganaus L:(‘s)=GNquLc~v[l+7E'““"" :Ccf" ] [17710 C‘w ]fkmu(s)
Study? (N=36) | MK Dose (mg)* | MK Dose Clock Time Infusion* Start Time Post MK Dose (h) | _Infusion" Start Clock Time Secreton R B oo = Y0 | Glucagon
0 Bam 3 Tam O glsgon amiin  seceton e pomdees | Swemanoe dannen
PNOO1 100 Sam H am CL = insulin-independent clearance of glucose CL = insulin-dependent clearance of glucose GC = glucose ceniral compt he contalcompt Suoagor Shoag
partll 300 8am 3 11am GN = glucagon GP = glucose peripheral compt. GPROD = glucose production rate
(N=12) 900 8am 3 11am = insulin Ry = zero-order IV infusion SN = sandostatin * The model was then modified using steady-state analysis for patients
0 &pm 12 8am accounting for differences in the PD parameters between healthy subjects and
PN001 10 8pm 12 8am * Model key assumptions/descriptions are as follows T2D patients
ILE_"&' 13000 ng g ga’“ ~ Glucose production rate (GPROD) was modulated by glucose and glucagon levels (Equation 1). Note: the effect of insulin * Clinical trial simulations (CTS) were subsequently performed to extrapolate
(N=12) 600 M pm 1 8:2 on glucose production rate was implicit and covered by the glucose and glucagon effects drug effects to T2D patients in a Phase lla study setting where no glucagon
0 B zm 12 Bam - The effects of glucose and glucagon on GPROD were independent of each other (Equation 1) challenge was given
PN0O1 1 8pm 12 8am — At steady state, glucose and glucagon levels (Gss and GNss) were constant and therefore, GPROD was constant * NONMEM and R were used for modeling and NONMEM and SAS were used
part IV 3 8pm 12 8am (homeostasis). When there were perturbations, increased glucose levels reduced GPROD, while increased glucagon levels for CTS
(N=12) gg g:m gi ga’“ increased GPROD (Equation 1)
PR ——— an — The ability of glucagon to increase GPROD was reduced by MK exposure (Imax and IC50). When MK conc. was high
B #lmq\eoulMKdosewisqwenp ‘” enough, the ability of glucagon to increase GPROD was almost completely abolished (i.e., Imax = 0.964) (Equation 1)
excessive giycemia. ~ Clearance of glucose had two pathways: one was insulin-dependent (CLgi x Cl) and the other was insulin-independent
(CLg). The higher the insulin conc. (Cl), the great the insulin-dependent clearance pathway of glucose (Equation 3)
— Insulin endogenous secretion was regulated in a glucose-conc. dependent manner. When the glucose level increased
above its steady-state conc. (Gss), insulin endogenous secretion increased. When the glucose level decreased below Gss,
insulin endogenous secretion decreased (Equation 4)
— MK increased glucagon secretion (Emax and EC50) (Equation 5)
— Sandostatin inhibited glucagon and insulin secretions (Imax’s and IC50s) (Equations 4 & 5)

© Examples of MK pharmacokinetic profiles are shown in Figure 2 * The examples of model fits for glucose, glucagon and insulin pre- and post-challenge © This model was then extrapolated to T2D patients after accounting for Figure 5. Goodness-of-Fit Plots for the Linear Model for WMG
in healthy subjects are shown in Figure 3 differences in the PD parameters between healthy subjects and T2D
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Table 2. Model Parameters for Glucose, Glucagon and Insulin in Healthy 5 5 8 - Insulin-dependent clearance of glucose was estimated to be 11% in Table 4. Weighted Mean Glucose Simulation Results
Subjects 2 50 =4 50 T2D compared to that in healthy subjects, based on the in-house data
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Parameter | IV 0 7| MK dose 8am 0 =] MK dose gpm biect model Time | (mg) decrease (mg/dL) Decrease | Keep |Increase
Parameter (unit) Description Estimate | (%CV) (\) ‘2 J‘ é (‘) ‘2 j‘ é é 1‘0 1‘2 subject model 5 2723 0 68.8 312
Glucose . . * CTS was performed to estimate drug effects in T2D patients in a Phase . . .
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CLG (dLhr) Glucose insulin-independent clearance 0613 NE. weighted mean glucose (WMG) was the PD endpoint for the Phase lla 8 35.04 26 96.9 0.5
200 ° 200 study, a linear model between FPG and WMG was developed using the Qp,
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