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Influence of body mass index change on pharmacokinetics in clinical practice

Sawamoto, Kazuki
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Body mass index

We found that the dose-normalized steady-state trough concentration ratio of
orally administered tacrolimus in blood is increased in obese patients with a body mass index (BMI) over
25 compared with other patients having normal and lower BMI. In order to clarify the mechanisms involved
in this increase, we examined the influence of obesity on tacrolimus pharmacokinetics using genetically
obese model rats. Rats (18 weeks of age) were given tacrolimus intravenously or orally. The blood
concentrations of this drug in obese rats were higher than those in lean rats after administration via
both routes. The bioavailability of tacrolimus was significantly increased in obese rats compared with
lean rats. Protein expression of P-glycoprotein in the small intestine was significantly decreased in
obese rats. These results indicate that the high blood concentration of tacrolimus in obese patients is
presumably a consequence of increased tacrolimus bioavailability.
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*significantly different from the BMI 2 25 group at
p < 0.05; one-way ANOVA with Dunnett's post hoc test.
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Figure2 Comparison and Correlation of C/D Ratio of
Cyclosporine A among Patients Having Various BMIs
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Figure3 Blood Tacrolimus Concentration after
Intravenous Administration of Tacrolimus to
Lean(+/+) Zucker and Obese (fa/fa) Rats
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* Significantly different from the BMI 2 25 group at
p < 0.05; one-way ANOVA with Dunnett's post hoc test. (n =98)
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Figurel Comparison and Correlation of C/D Ratio of
Tacrolimus among Patients Having Various BMIs
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Table 1 Pharmacokinetic Parameters of Tacrolimus 4 Ussing Chamber

after Intravenous (i.v.) or Oral (p.o.) Administration of
Tacrolimus to Lean and Obese Zucker Rats

Lean Obese
i.v. AUCosw(ng h/mL) 888 + 50 1,381 + 90*
CLiot (ML/min) 6.80 % 0.37 7.57 £ 0.56
Vdss (L) 2.24 % 0.15 2.61+ 0.23
ti/2(h) 4.35 + 0.43 5.39 + 0.24
p.0. AUCo.(ng h/mL) 257 + 107 800 + 119"
F (%) 8.30 £ 3.49 18.60 £ 2.53"

Mean + SEM (n = 5-6) *p < 0.05 vs. lean
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Figure 5 Western Blot Analysis of Protein Expression of
P-glycoprotein and Cyﬁ3a2 in the Liver of Lean (+/+) 1. Jain R Chung SM. Jain L. Khurana M

and Obese (fa/fa) Zucker Rats.
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Figure 6 Western Blot Analysis of Protein Expression of P-
glycoprotein and Cyp3a2 in the Small Intestine of Lean (+/+)

and Obese (fa/fa) Zucker Rats. 1
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