Clamp Trainer Based on Physiologically Based
Pharmacokinetic:Modeling and Machine
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Clamp study
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Clamp study

GIR, mg/kg/min
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Data flow
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PBPK-modeling
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Model of glucose and insulin behavior in the body
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Model scheme from Silber et al., 2007



GIR model

Time Previous GIR Glucose GIR
tT
_ 1 .
0 0 5.6 0 | GIR: MSE =2 ~(GTR(®) = GIR(£))> — min
0.08 0 5.4 0.5 t=t,
0.15 0.5 5.3 1.1
0.23 1.1 5.5 1.2
23.5 0.3 5.7 0.1 Decision:
24 0.1 56 0 Machine learning
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GIR model

Data: 11340 rows
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Random Forest
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Xgboost

Linear Regression

Neural Network

Parameters tuning

)

k-fold
cross-validation

GIR
}> [M SEi.s min}

+ RF 0.015
. Adab 0.051
.+ Xgb 0.013
. LR 0.026
- NN 0.016



Development process

PK Data R Predicts the next Glucose value
Glucose predlctlon model using the current&previous GIR
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Timepoint Glucose GIR R
GIR

-lhOmin 9242 0.000 0.000
0h30min 10372 0.000 0.000
0h0min 9744 0.000 0.000
0h5min 97.90 -

Initials: LIS

Weight: 760 Insulin: Glargine
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Thanks for your attention

Ivan Lunev
GEROPHARM

Business center "Nevskaya Ratusha" 11B,
Degtyarny lane, St. Petersburg, 191144

Mob.: +7 (999) 038 70 22

Ivan.Lunev@geropharm.com
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IGI-model equations

Glucose:
Cdage

* WEIGHT

Agc(®

CIE®) * —F
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* Agc(0)=Ggg * Vg

. dAgp —0+ <Agc(t)_AgC(t))
Tdt Ve Vp )
* Agp(0)=Ggg *Vp
+ EGP(t) = EGP(0) * Gy (t)
. EGP(0)=Ggg * (CLg+ClLg *Iss);

dC Agc®
+ —gEL=kgE1 * gG

—kge1 * Cge1 (D,

* Cge1(0)=Ggg
dt ~ "GE2 Vg

* Cge2(0)=0

T0 = EGP(D+ % * Agp(D)— % * Age(V) — (CLG+CLG1 *

- kge2 *Cgp2 ),

Insulin:
da; CL
T = IsEC (t) — _11 A; (1),

A;(0) = Igs * V]
* Iggc(t) = Iggc(0) * Gz (D),
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OUTPUT:
Ge = Agc(t) / Ve



IGI-model parameters

Parameter Value

Steady-state glucose Gss (mg/L) 1000 @ Start of clamp study
Iss (mU/L) 0
Vg (L) 9,33
Vp (L) 8,56
Vi (L) 6,09
Q (L/h) 26,50
Cli (L/h) 73,2

_ CLg (L/h) 1,72

locose coamnes Clgi (L/h/mU/L) 0,616 - Mixed effect model
KGE1 (1/h) 3,44 Clgiy = Clgiyop +1; 7 ,n " ~ N0, wgg;)
kGE2 (1/h) 1,73
KIE (1/h) 0,464 Gc=Gc+a * £,6~N(0,1)
IPRG (-) 1,42




