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Effects of Age and Sex on the Pharmacokinetics
of Tacrolimus during Pediatric Kidney Trans-
plantation: A Single Center Study

Purpose: The pharmacokinetics of tacrolimus, one of the most widely used
immunosuppressive drugs, are known to vary by sex, age, and ethnicity during
pediatric transplantation. This study assessed the pharmacokinetic characte-
ristics and associated factors of tacrolimus in Korean children receiving a kidney
transplant.

Methods: We retrospectively reviewed the pharmacokinetic data (therapeutic
dose, trough level, clearance, and half-life) of 9 children who were given tacrolimus
as one of their initial immunosuppressive drugs after kidney transplantation. In
addition, we compared the findings to data from 10 adult kidney transplant re-
cipients.

Results: The mean age of our pediatric patients was 13.9 years, and the male-
to-female ratio was 4:5. The mean dose of tacrolimus was 0.19+0.14 mg/kg/
day. The mean dose of tacrolimus for males was 0.23+0.12 mg/kg/day, which was
significantly higher than the dose for females (0.16+0.14 mg/kg/day). The trough
level was not significantly different between both groups. The clearance rate
of tacrolimus for males was also significantly higher than females. Although the
dosage of tacrolimus for patients over the age of 12 years was lower (0.18+0.13 vs.
0.21+0.16 mg/kg/day) and the trough level was higher (8.2+4.5 vs. 7.2+4.2 mg/
mL) than that for patients under the age of 12 years, there was no significant
difference between them. However, there were significant differences between
children and adults in dose, clearance, and half-life of tacrolimus.

Conclusion: Out study suggests that the pharmacokinetics of tacrolimus tends
to vary with sex and age. Therefore, large-scale prospective studies are required
to verify the proper therapeutic dosage of tacrolimus in Korean children.
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Table 1. Baseline Characteristics of the 9 Pediatric Kidney Transplant Recipients

Patient No. Age Gender Disease Dialysis duration (yrs) Donor Other medications
1 18y M RN 5 LR MMF, calcort
2 15y 6m F FSGS 1 C MMF, calcort
3 16y5m M AS 2 LR MMF, calcort
4 17y6m M RN 1 LR MMF, calcort
5 10y 1M m F MCDK 2 C MMF, calcort
6 17y F AS 2 C MMF, calcort
7 7y6m F FSGS 3 LR MMF, calcort
8 6y5m M FSGS 1 LR MMF, calcort
9 15y 1Tm F RN 4 C MMF, calcort

Abbreviations: M, male; F, female; RN, reflux nephropathy; FSGS, focal segmental glomerulosclerosis; AS, Alport syndrome; MCDK, multicystic

dysplastic kidney; LR, living-related; C, cadevar; MMF, mycophenolate mofetil.
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Table 2. Pharmacologic Findings of the 9 Pediatric Kidney
Transplant Recipients

Patient No.  Frequency of  Tacrolimus Dose Blood trough lever
sampling (mg/kg/day) (ng/ml)
1 5 0.20+0.06 5.3+1.2
2 8 0.17+0.06 7.4425
3 7 0.18+0.07 12.945.6
4 5 0.10+0.04 4.6+1.7
5 7 0.08+0.04 5.1+1.3
6 9 0.22+0.25 7.3+£2.7
7 10 0.18+0.15 8.5+5.7
8 6 0.40+0.04 7.6+2.3
9 5 0.17+0.05 10.9+5.7
Mean 6.9 0.19+0.14 7.8+4.3

Data are shown as mean+SD.
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Table 3. Pharmacokinetic Comparison of Tacrolimus According
to Gender

Male (n=4) Female (n=5)  Pvalue
Age 14y7m 13y4m
(6y5m-18Yy) (7y6m-17y)
Dose (mg/kg/day) 0.23+0.12 0.16+0.14 0.04
Trough level (ng/mL) 8.144.7 7.8+4.2 NS
Clearance (L/hr/kg) 0.17+0.05 0.13+0.04 <0.001
Half life (hr) 10.5+6.8 11.7+4.9 NS

Data are shown as mean+SD.
Abbreviation: NS, non-specific.

Table 4. Pharmacokinetic Comparisons of Tacrolimus According
to Age

<12 yr 212 yr Adult Pvalue

Dose (mg/kg/day) 0.21+0.16a 0.18+0.13a 0.08+0.04b <0.001
Trough level (ng/mL)  7.2+4.2 8.2+4.5 7.3+4.3 NS

Clearance (L/hr/kg) 0.14+0.05a 0.14+0.04a 0.08+0.04b <0.001
Half life (hr) 10.8+4.6a 11.5+6.2a 14.5+48.00  0.02

Data are shown as mean+SD.
Abbreviation: NS, non-specific.
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