Development of a physiologically based pharmacokinetic model of tacrolimus In
adult organ transplant patients
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Tacrolimus Is an Immunosuppressive agent prescribed for the Table 3 Summary Qf.tacrc?llmus PK parameters for brand and generic product
prevention of rejection in solid organ transplant recipients. Switching > _Lungs tollowing oral administration at steady state
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d A PBPK model of tacrolimus was developed in Simcyp® Simulator Oral dose
version 14 (Certara USA, Inc.) based on its physiological and PK Figure 1. PBPK model structure of tacrolimus given as oral capsules. Figure 3. Concentration time profiles for brand (left) and generic (right) tacrolimus at
properties. 4.8 mg/day, twice daily dose regimen. Open squares, dose normalized concentrations from brand
J Simulated population contained 100 patients (10 trials with 10 Table 2. Population demographics of the patients in the bioequivalence trial*2 and the dose; open circle, dose normalized concentrations from generic dose. The solid lines represent the simulated
patients each). patients under thera peutic drug monitoring mean and the dashed lines stand for the simulated 90% confidence interval.
- T_he model Was_ r_eﬁned and Va_”dated against a _ publlighed Bioequivalence trial (n=68) Therapeutic drug monitoring (n=4)
bioequivalence trial in adult stable kidney transplant patients™=. Sex 53 8% male 50.0% male SUMMARY AND CONCLUSION
-l Absorption phase PK parameters were systematically varied for Race 64.7% non-Alrican American 100% White patients The PBPK model incorporating hepatic and intestine clearance information
generic tacrolimus in comparison to brand product. Age (years) 51.8 +12.5 53.3 + 18.9 . . . . .
. . . In lents from
1 The models were further validated against the therapeutic drug Body mass index (kg/m?) 28.6 + 4.5 30.1+8.1 (b-irggleui\}élelzn'ggrteriall)(Tgrgglcge?:i ﬂtfe c;l:;s:gv\/evilllPaI; t'?]re()ft':ii n crc))itceenttsratic?ns
monitoring records extracted from Intermountain Healthcare Time post transplantation 4.2+ 3.3 7.8%2.3 fromqthera autic dru monito’rin g(Fi ure 3) .
Systems (01/2006 -12/2013) where patients met the following (vearS? | P J d (F19 |
inclusion criteria similar to that of the published triall:2: Tacrolimus dose at baseline 5.8+4.3 4.8+3.2 | |
. Adult kidney recipients in stable condition without multiple organ A\mg/day) 0000000000000 |  The PK difference between brand and generic products may be due to
transplants; Data = mean * standard deviation. absorption phase, partially attributed to the increased K, (0.38 hour?) for
 Switched tacrolimus as in-label use (oral capsules) between generic tacrolimus. However, this difference was small and the results on drug

exposure were small (Figure 2, Table 3).

brand (Astellas Pharma) and generic (Sandoz) products; 100

 had =2 1 trough blood sample(s) taken for therapeutic drug
monitoring for each product type.
d Tacrolimus concentrations were measured by LC-MS/MS.
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The PBPK modeling provides advantages over population based PK analysis
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by allowing for exploration of underlying mechanisms, potentially the variation

In formulation characteristics between brand and generic products, that lead

Table 1. Summary of tacrolimus physiological properties and PK parameters* to changes in PK during the absorption phase. This altered PK during

Blood concentration (ng/mL)
Blood concentration (ng/mL)

— - absorption phase may result in different partial AUC that could impact the

aramerter npu . . . .

Molecular weight (g/mol) 804 - | - pharmacodynamic endpoints and subsequent clinical outcomes. Further study
Compound type Neutrs 0 2 4 6 8 10 12 | IS underway to refine the model by utilizing ADAM absorption model, enzyme
Blood/plasma concentration ratio 35 Time (hours) Time (hours) kinetics elimination, and model validation by PK data from intravenous dosing.
Fraction unbound in the plasma 0.013
Absorption model First order
Fraction absorbed in intestine 0.1 (CV 32.0%)
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