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Establishment and application of the physiologically-based pharmacokinetic model of amikacin in elderly
patients with renal insufficiency

LI Qiaoxi', GUAN Yanping’, XIA Chen', WU Lili', WANG Yan' (1. Dept. of Pharmacy, Foshan Municipal First
Guangdong Foshan 528000, China; 2. Institute of Clinical Pharmacology, School of
Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou 510030, China)

People’ s Hospital,

ABSTRACT OBJECTIVE To establish a physiologically-based pharmacokinetic (PBPK) model of amikacin in elderly patients
with renal insufficiency. METHODS PK-SIM” software was adopted for model building, optimization and simulation. The physical
and chemical properties and pharmacokinetic parameters related to amikacin were collected by literature review. The PBPK model
on adults was established and extrapolated to the elderly population based on the built-in human model. Data from clinical PK
studies were used to optimize and validate the model. The goodness of fit, relative residual, and mean folding error (MFE) were
used to evaluate the performance of forecasting. The final model was employed to simulate the exposure of amikacin in the elderly
population with renal insufficiency, and the efficacy and safety of commonly used clinical dosing regimens were evaluated, and the
recommended regimens were proposed. RESULTS The established PBPK model of amikacin had good prediction performance in
both adult and elderly populations, with the absolute mean of relative residual value of 25%; the MFE of peak concentration (Cu)
and area under the plasma concentration curve (AUC,—.) in all simulation occasions ranged >0.5-<<2. The simulation results
showed that, compared with healthy adults, no significant clinical difference in c.. was observed in the elderly with renal
insufficiency at the same dosing regimen, but the trough concentration increased significantly due to accumulation. Prolonging the
administration interval of amikacin rather than reducing the dosage was more helpful to ensure the efficacy and to reduce the
occurrence of nephrotoxicity. CONCLUSIONS The PBPK model for amikacin is successfully established in the elderly patient with
renal insufficiency, and shows good predictive performance.
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AR e HifA 23~31(27) 50~75(63) 12 K, BB 30 min 75,15 mgkg Garraffo 1990°

*HE HF#A 18~39(29) 7~83(75) 8 SR FRAIE 30 min 300 mg Barbhaiya 1992°"

HAA SN 10~32(19) 27~65(49) 12 SR 30 min 30 mgkg Byl 2001™

Gl RIAF 19~26(23) 55~67(61) 7 S FBREILE 30 min 400 mg 47 2000
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N _— PTA(%)
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5 2 100 100 100 9%
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48 100 100 100 100
15 I 100 100 100 81
3 100 100 100 100
18 100 100 100 100
10 24 100 100 9.5 580
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8 100 100 100 100
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2 2 100 100 875 120
3 100 100 100 825
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ZAF CKD (B A FBAUIE LT | cne/ MIC =8 [1)
PTA W3R 5, DA A S b A 5], % T MIC <2 pug/mL
HRBURETE , Bk &L 5 mg/kg 45 24 h 45 25 LR BRI AE ey
A BE ik B PTA=90%, 24 MIC % & 4 pg/mL i,
GFR <45 mL/min (1 £ & A fff F BT K K A& 7.5 mg/kg,
GFR =45 mL/min 1Y #7811 10 mg/kg, i MICH 2
8 wg/mL i}, GFR<<45 mL/min ) & & ] fifi Ff ] K 45
15 mg/kg, GFR =45 mL/min ) 5 3 7 {f F 20 mg/kg (1%
M PR R ) . S MICHE 2 16 pg/mL I (33T
P50 T A AU & BITE IR I cnn/ MIC =8,
x5 MK FELKEMNBELTARCKD S HEERE

o/ MICZ=8 I PTA

Aiflngke)  MIClpgnl) — cmzaﬁﬂm(mcmwﬁ CDK4]

5 Q 100 100 100 100

4 0 0 0 0

8 0 0 0 0

16 0 0 0 0

75 Q 100 100 100 100

4 0 515 910 %5

8 0 0 0 0

16 0 0 0 0

10 Q 100 100 100 100

4 100 99.5 100 100

8 0 0 0 0

16 0 0 0 0

15 Q 100 100 100 100

4 100 100 100 100

8 0 515 910 %5

16 0 0 0 0

0 Q 100 100 100 100

4 100 100 100 100

8 100 95 100 100

16 0 0 0 0

ZR UL AR A 250 45 RAR AR I, 3
HRAFE A RRHE R AT R IIKE,

®6 MEAHLREREFNZESHEALEEN
KFEEMBHEAR
MIC/(pgmL) ~ CKD24] CKD3alf] CKD3b 1 CDK4 4]
< 5 mgkg,q24h 5 mglkg,q24h Smgkg,q24h Smgkg,q24h
4 10mgkg,q24h  10mgke,q24h 7.5 mglkg,q24 h 7.5 mgkg, 36 h
8 20mgkg,q24h  20mgkg,q24h 15 mgkg,q24h 15 mgkg,q36 hik q48 h
16 A
4 g

2y =0y Z YA N BN R R 9 AR B
PRVE'S DIREISUR , % i 32 28 BRI A4 25 W e AR 9 T
BRAEK, 1o 25 ) e Rk n] REGE 1 DhRE ot — 22 3%
L, AN B A B A R DU 25 . AU ) i
Jai A AR B B R R B SR AR PR UE IR T AR
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DRFER NGRS 25 R 0t 1307 i R A T T AR 2
A7 I R R Xk N B8 245 Bl B B R 55 BRAME , 72
RIEATOIFE AT FEo B DL B AR IR AR 45 2y
JE BRI B ER S DU, AR 2577 Sl 2 B0 Tk A
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53 10 URTF K S 647750 e R 6 220 AR B 1 PR 43 1) 5
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B0 56 UE AT AEARAN o TR A4 15 7], 3 B3/ 5 2 600
AR Y 3 A s FEAH G A R alE— 2480

ARHFSE ALY B DI REAS X K R RS A T
FE (RS B3 X o 52 MAS/IN , 3% 5 LA AF 5T 235
AR, FERRYE S DR R 4 25 )5 it , T i B % R
W ZPIRNE RS R E &G, ARG R DR,
GFR>45 mL/min [ &4 e A2 B TR B4
HHET AR IEE SR B i RS RAL, 504
AERFFEARE AR, W% T CKDA W2 4E 8 %, A HIE
BER G 25500 i, S 25 245 [R] P 22 36 ~48 h A A T IrEE
Con/ MIC =8, H AT ik G0 45 1R B 25 R RS B B & 2R R
B o B4R NI ICU H ) 3250 FRNTEE , 32 1048 TN K2 T g
ZAL B Y e paR MK R AE R R, ICU 2 A4E
B IR A . PR R R Con /KO EZ R A
FRUVOURE , B TRk B HA B A 2Rk M, ICU B
A AR N AT S ER R R VN, 51 e B
R, ABFFEAERE T [RIRE & B, ICU 2 4F R 4 19 1ML 24
YA S ORI AR 6T 17 PR SO0 L, 000 Ay SO 0
B 1.2945 (6 3) o —IEFXT PR R 7 fE FAE B Y
2y EhE T K B, BV 7E 25 meg/kg (i & R 5
25%~33% 1) B R BB 1A B o/ MIC =8 (o> 60~64
pg/mL) o AR, B bR b G F Bk 4 2 b i T
ICU (3 I AE B W ARGE R W e, xS dbk
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