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Predictive Performance of Existing Population Pharmacokinetic Models of Tacrolimus

in Pediatric Kidney Transplant Recipients
Alenka Chapron, MPharm, PhD; Susan Abdel-Rahman, PharmD

Tacrolimus (TAC) has been a mainstay of immunosuppressive therapy
following pediatric renal transplantation. TAC has a narrow therapeutic index,
thus, frequent therapeutic drug monitoring Is employed to maximize efficacy
and avoid toxicity. Dose adjustments based on TAC trough levels are
challenging, since the drug displays complex pharmacokinetic behavior that
IS affected by a multitude of genetic, physiologic and environmental factors.

Children’ s Mercy Kansas City, Kansas City, Mo.

Table 1. Published model covariates shown to significantly affect TAC exposure (and oral
clearance, CI/F) in pediatric renal transplant recipients. Six pediatric popPK models from 4
studies were identified. All models reported that TAC pharmacokinetics was best described by a 2-
compartment structural model with first-order absorption preceded by a lag time, and elimination
from the central compartment. The most commonly identified covariates were allometrically scaled

Figure 3. Bias and precision of each popPK model. Four models underpredicted measured
TAC levels (negative MRE), and two overpredicted measured TAC levels (positive MRE). A high
degree of variability between population predicted and measured TAC levels was noted for all
models. Boxplots represent ratios of each predicted-to-observed concentration pair, with blue
horizontal line indicating a ratio of 1. M4 is considered having the best predictive performance.

body weight and CYP3A5 genotype. “X” denotes that covariate was included in the popPK model,

Gamma GT, gamma glutamyltransferase enzyme.

M1 M2 M3 M4 M5 M6
MRE (%) 4.8 -29.8 -27.3 9.8 50.2 65.2
RMSE (%)  64.4 53.5 51.5 54.1 103.9 120
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