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Results: Model Verification

The observed data of glibenclamide, metformin and repaglinide from the
replicated clinical studies were reasonably recovered using the virtual
diabetic population as shown in Figure 3 below.
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Background

Most patients with type-2 diabetes are often on polypharmacy treatment
regimens due to the presence of cardiovascular related co-morbidities. The
exposure of each prescribed drug could be altered as a result of the interplay
between diabetes-related physiological changes and any potential impact of
the co-administered drugs. Physiologically based pharmacokinetic (PBPK)

B Mean Values of Systemic concentration in plasma of Metformin C Mean Values of Systemic concentration in plasma of Repaglinide
5mg Glibenclamide QD x 15 days

6 Diabetic patients (0.5 females) ) 60

Bge: Not given, Used population defaut 1 850mg SD Metformin

g
=

i i 1 1 1 ~ 1 - 3 | 9 diabetic patients (0.3 females) T 2mg SD Repaglinide
models provide a framework to modify the physiological status of virtual £ To dabipuns . mos0Rosgnite
subjects to match the characteristics of a given disease population. With this §3m€ T o co 9 Age: 65.5(0.5)yrs
. . . . . . . 2 E 1200 - ]
information included the pharmacokinetics of co-administered drugs as well as £ @ £ w0 £ 3 00
any drug-drug interactions in different scenarios, not easily explored in clinical z § §

. . 2 2 £
studies, can be simulated. 2 w0 Sl $ 10 .
) 5 0 ! ) 0.0

0 0.0 40 80 120 16.0 200 240
e 0 5 10 15 20

0 100 Tipe(n) 200 300 Time (h} Time (h)

o=

Method-

Model Development
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simulator V17R1, that incorporated the following differences to a default
healthy volunteer (HV) population: age and sex distribution; and percentage of
obese individuals (Figure 1a); with the associated obese-related modified tissue
blood flows, composition and metabolic enzyme changes!. The diabetic
population was verified by predicting the PK of three anti-diabetic drugs
(Glibenclamide, Metformin and Repaglinide) administered to virtual Type-2
diabetic patients (Figure 1b) with a trial design replicating that described in the
respective clinical studies?34.

Figure 3: Simulated (black line) mean plasma concentration time profile of (A) glibenclamide,
(B) metformin and (C) repaglinide in type-2 diabetic patients. The grey lines represent the
predictions from individual trials and the data points represent observed data from the
respective clinical studies?34,

Results: Model Application

Table 1: Predicted AUC and Cmax ratios of the substrate drug in the healthy volunteer and the
diabetic populations when co-administered as part of different treatment regimens.
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(highlighted red in Figure 2) were simulated in the Simcyp® simulator using the
virtual Caucasian diabetic population and the default HV population.
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Figure 4: Predicted fold change in the PK of (A) drugs administered as part of a polypharmacy
treatment regimen compared to control when drugs are administered alone; and (B) drugs
with significant renal clearance administered to diabetic patients with ESRD compared to
control PK when administered to a healthy volunteer population.

* Clinical drug interaction studies often conducted in HVs do not always
provide sufficient information about the PK of the drug in the population

Anti-diabetic drugs

* Glibenclamide 5mg QD

* Metformin HCL 500mg QD
« Repaglinide 0.25mg QD
- Rosiglitazone 4mg QD

10 trials of 10 individuals
% females (defined by population)
Multiple doses for 10 days

simi#

Anti-hypertensive drugs

= Nifedipine 20mg BID
* Metoprolol 100mg BID

* Verapamil 80mg TID

= Valsartan 160mg QD

Dyslipidaemic drugs
« Gemfibrozil 600mg BID
» Pravastatin 40mg QD

« Rosuvastatin 20mg QD
« Simvastatin 40mg QD

of interest. PBPK models can act as a useful tool for predicting possible
complex polypharmacy DDIs, not easily explored in clinical trials.

 The virtual diabetic population enabled the simulation of different
possible treatment regimens for diabetic patients involving drugs with a
known risk of drug interactions. Certain drug combinations can result in a
higher DDI risk than others as shown with studies 1 & 2 in Table 1.

* In addition, renal impairment due to diabetic nephropathy can result in
up to a 2-fold change in the PK of certain drugs used by diabetic patients.
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