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Table 1.

Population pharmacokinetic model and parameters based on 2-compartment model

Population pharmacokinetic model

Population parameter

Fixed effect model

OTVCLOOB1x CcrdB2x BW O L/hO
oTwigoes OLo
OTvQO e 4x BW O Lho
OTvwW2065x%x BW oLo
Random effect model

OCLj0 TVCL x EXPOn10 0 L/hO
0Ovy0 TwWi1x EXPON.0 oLg
0QO TVQ 0 L/hO
Ovz;O0 Tv2 x EXPOn 0 OLo
OCij0 Cmij x EXPOe 1[e 2 Opg/mLO

Parameter Estimate SE %RSE
01 1.14 0.0319 2.80
02 0.00225 0.00109 48.4
03 9.29 0.341 3.76
04 0.0848 0.00684 8.07
05 0.0939 0.00415 4.42

Interindividual variability

Ow:0 19.6%, w20 20.8%, w3 26.9%,
Intraindividual residual variability

O Exponential o100 11.0%

0 Additive o200 0.196 p g/mL

Ccr and BW indicate creatinine clearancel] L/h0J and body weight( kgl TVCL, TVV1, TVQ, and TVV2
are typical population values for each parameter. CLj, V1j, Qj;, and V2; represent PK parameters for the
jth individual. Cij and Cmjj indicate the observed and predicted concentration at ith observation time for
the jth individual.n ande are independent identically distributed random error of mean 0 and variance

w?and o2
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Table 2. Steady state PK parameters predicted at each dose regimen by Ccr
Ccer Dose? Cmax AUCO 0-24 hO Cmin To Mics”

O mL/min OgO Op g/mLO OpgOh/mLO  Opg/mLO 0 %0

50 0.5 BID 45.9 281.3 2.3 34.2
1BID 91.9 562.6 4.7 60.8
2BID 183.7 1,125.2 9.3 88.3
2QD 175.9 562.6 0.67 425
30 0.5 BID 52.1 457.2 7.2 65.8
1BID 104.2 914.5 144 100.0
2BID 208.4 1,829.0 28.8 100.0
1QD 92.9 475.2 2.3 48.8
2QD 185.8 914.5 4.7 70.0
10 0.5 BID 81.9 1,221.0 35.9 100.0
1BID 163.7 2,442.0 71.7 100.0
0.5QD 59.0 610.5 12.4 98.8
1QD 118.0 1,221.0 24.7 100.0
2QD 235.9 2,442.0 49.4 100.0
5 0.5QD 76.0 1,048.2 29.0 100.0
1QD 151.9 2,096.4 58.1 100.0

Body weight was fixed at 60 kg.
aIntravenous infusion for 30 min.
bCalculated for MICg of P. aeruginosald O
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Serum concentrationd y g/mLO O

CFPM 05 g BIDO
Ccr 10 mL/min

10: Mngg
1 1 1 1 1 1 1
0 4 8 12 16 20 24
TimeO hO O
Solid0 —— [ dottedd --—-- 0O and dashed —-- 0 lines represent 60,
40, and 90 kg body weight.
Fig. 1. Serum concentration-time profiles of cefepime at a steady state
predicted at 0.5 g BID for Ccr of 10 mL/min and at 1 g BID for Ccr of
50 mL/min.
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Fig. 2. Serum concentration-time profiles of cefepime at a steady state

predicted at 0.5 g QD for Ccr of 10 and 5 mL/min.
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Fig. 3. Predicted and observed serum concentration-time profile of

cefepime at the nondialysis phase after 1 g IV-infusion in patients
undergoing hemodialysis. The solid line represents the predicted
population mean concentration profile for patients weighing 60 kg
and given 5 mL/min of Ccr. Black closed circles represent ob-
served mean concentrations reported by Matsui®
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Fig. 4.

Serum concentration-time profile of cefepime predicted after multiple

doses in patients undergoing hemodialysisC0 HDO modeled on Days 2, 4, and

6 at 20 hours postdose.
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Table 3. Cmax, Cmin, and Towmice predicted at each dose regimen by body weight in patients undergoing
4-hour hemodialysis by schedule?

%Ogsgb Day 1 Day 2 Day3 Day4 Day5 Day6 Day7
Parameter \E,‘voe?é’ht 1 0.5 05 0.5 05 05 05
0 kel QD QD QD QD QD QD QD
40 98.5 60.2 715 58.0 70.4 57.8 70.3
DC“”;?;T‘]LD 60 94.7 58.8 68.2 56.8 67.2 56.5 67.1
90 89.5 56.4 63.8 54.7 62.9 54.4 62.8
40 10.6° 226 8.5¢ 215 8.2¢ 21.4 27.0
DC“”;/’:T]LD 60 11.0° 21.2 9.0° 202 8.7 201 24.8
90 11.1¢ 19.3 9.5¢ 18.4 9.1¢ 183 222
40 97.1 100.0 93.8 100.0 93.8 100.0 100.0
DTO% g'cg‘) 60 97.1 100.0 93.8 100.0 94.2 100.0 100.0
90 96.7 100.0 93.8 100.0 93.8 100.0 100.0

Table 4.

2Hemodialysis was modeled on Day 1, 3, and 5 at 20 hours postdose.

bIntravenous infusion for 30 min.
Predicted values after hemodialysis.

Recommended cefepime dosing schedule
for patients with renal impairment

Cerd mL/minO Dose
O 50 2 g BID
50-10 0.5 g BID-1 g BID?
0 10 0.5 g QD-1 g QD*

Hemodialysis®

1 g QDO initial loading dose[]
0.5 g QDO maintenance dosel]

aDose should be adjusted based on Ccr.
bCFPM should be administered just after hemodialysis.
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Adjustment of cefepime dosage in patients with renal impairment
Hiroyuki Yoshitsugu, Takao Sakurai, Masaki Hiraoka and Hiroshi Nakanomyo

Early Development, PRI Japan, Bristol-Myers K. K.,
Shinjuku i-Land Tower, 6-5-1 Nishi-Shinjuku, Shinjuku-ku, Tokyo, Japan

We studied dose regimens of cefepim& CFPMO in patients with renal impairment using population pharma-
cokinetitl PPKO modeling. PPK analysis incorporated body weightl BWO and creatinine clearancél CcrJ as co-
variates and was used to predict serum concentration-time profiles and pharmacokineti€l PKO parameters after
30-minute intravenous infusion at 0.5-2 g of CFPM onceél QDOor twicdl BIDOa day in patients with Ccr from 5
to 50 mL/min and BW between 40 kg and 90 kg. For late-stage renal failure patients undergoing hemodialysis,
PK profiles of CFPM after a 1 g loading dose followed by 0.5 g QD dose were estimated in patients with Ccr of 5
mL/min by a PPK model modified with hemodialysis clearance. Hemodialysis was modeled as three times a
week just before CFPM 0.5 g QD administration. TO MIC was used as the pharmacokinetic/pharmacodynamic

0 PK/PDO index and calculated using MICs, for Pseudomonas aeruginosa.Compared to the PK profile predicted
at 2 g BID for patient with normal renal function, results suggest the following:

10 For patients with renal impairment managed without hemodialysis, CFPM 2 g BID for Ccrd 50 mL/min,
0.5-1 g BID for Ccr 10-50 mL/min, and 0.5-1 g QD for Ccrd 10mL/min show sufficient TO MiCe that predict clini-
cal effects without excessive accumulation.

20 For patients with renal impairment managed with hemodialysis modeled as three times a week, CFPM 1 g
loading dose followed by 0.5 g QD dose just after hemodialysis avoids marked TO MICs decrease and reaches
sufficient TO MIC« while hemodialysis removes CFPM from blood and rapidly decreases serum concentrations.

30 No dose adjustment in BW from 40 to 90 kg is required for patients with renal impairment managed with
or without hemodialysis since no remarkable changes in PK profiles and T MICs were estimated within the BW
range.



