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Population Pharmacokinetics of Clarithromycin in Healthy Adult Korean
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Abstract — The purpose of this study was to estimate the population pharmacokinetics of clarithromycin in healthy adult
Korean and to investigate the factors influencing the pharmacokinetics of clarithromycin. The population pharmacokinetic
parameters of clarithromycin were calculated with the data from healthy adult Koreans. A total of 798 plasma concentrations
obtained from 78 subjects after administration of a single oral dose of 250 mg or 500 mg were used for the modeling. The
concentration-time data were fitted to a one-compartment open model assuming a first-order absorption and elimination
with no lag time. The correlations between various factors [such as sex, age, height, weight, serum creatinine (Scr) and
dose] and pharmacokinetic parameters were estimated with stepwise linear regression analyses. The selected covariates
were incorporated in the population model of NONMEM, and the importance of each covariate was investigated by means
of backwards elimination. The apparent clearance (CL/F) was significantly correlated to Scr and sex, and the apparent vol-
ume of distribution (V/F) was significantly correlated to Scr and height in a nonlinear relationship. The population values
of Ka was 1.8 hr %, CL/F was 37.71 L/hr, Vd/F was 200 L and ty, was 3.68 hrs for a male Korean with 170 cm height and

1.0 mg/dL Scr.
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Table I-—Demographic data and clinical biochemical values of volunteer (n=78)

Mean S.D. Median Rangc Symihol
Age (years) 22.77 2.17 23 18-28 AG3E
Weight (Kg) 61.61 7.57 63 45-78.6 WT
Height (cm) 172.36 7.30 173 155-185.8 HT
BMI 20.67 1.54 20.73 17.15-23.9¢ BMI
Scr (mg/dL) 0.95 0.15 1 0.7-1.34 SCR
CLler (mL/min/kg) 1.69 0.22 1.67 1.22-2.38 CLCR
Gender (male/female) (63/15) SEX

BMI (body mass index)=WT/(HT)?
WT : weight (kg)
HT : height (m)
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L/hr), X8 (Vd/E volume of distribution, L), AXEEAMF
(Ke, elimination rate, hr™") 9@ 44 RH7](t,,, halflife, hr) &
Tkt

Ect ofESE]

784 xgA-e] HlelE{E NONMEM T2 738 o] 431
& k=5 H gebdelE Tetlth 13 & & (first-order
absorption)2] one-compartment @S o]&3lo] Il Arn}
ol41¢] H4A-&(CL/E L), ¥X8F(VIE L)} F545234(Ka,
hr!)& 78ISItHPREDPP subroutines: ADVAN2, TRANS2).
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Table I — Summary of pharmacokinetic parameters of clarithromycin
estimated with WinNonlin program

Parameter Mean Median S.D. Range
Ka (hr') 0.94 0.85 0.60 0.24-4.43
Ke (hr'h) 0.22 0.19 0.10 0.05-0.67
vd (L) 20725  196.82 9642  85.48-676.09
(L/kg) 3.39 3.02 1.58 1.45-10.56
CL (L/hr) 4035 38.28 1461  17.77-86.92
(L/kg/hr) 0.67 0.58 0.27 0.28-1.55

23 0451 WinNonlin 3 NONMEM X2 71314 0]-8-3}0]
AEE A oEFH detelehs o 2o

WinNonlin Z21#E 0|85t o2 SE Ti2tHEle] A&

Winnonlin =2 7348 ©]83}e] 1H&st 22te) oH25H vkt
HERT Table IO QokslSlth. S5a(Kaye B atol 0.94/
hr(H 9] : 0.24~4.43/hr, A 1AL CV @ 63.61%), A& (CLF)
o oAM= Hd ghol 0.67 Lkghr ol A|LA3F CV7t
40.17%(8%] : 0.28~1.55 L/kg/hr), T-Z&A (VI/F)y= B 3l
3.39 L/kg oI A2z CV7F 46.67%C(89 : 1.45~10.56 L/kg)
o)1l 2A&E ArEKers B #el 0.22/Mhr o) XA CV
7} 47.52% (A9 : 0.05~0.64/hr)Z X QGARE WA A Y
et FaE Zt gepdEele]] sl $d7he xjold: student t-

test 3P w A Q= Aol ST & A7ollA At
2735 32 5 442l @A) AUAE] demographics®} 812l
Znjo)ale] ke slejuelel Chus'*%) & Mok A9l
AHE ez Atste] ¥& sletrlelE Table M Vel &
oksto] HlwSHITh AURlel vlg) =Rl AFo] 22 Fao]
il AEE EE S 8Haelo) 19939 Chud>%] gt 3
FEvt 2] Rt en AANRY), 287 W JaE(CL/F)
of AAX = DS A ERANA] ot

SPSSE 0|88 AEQ0lo] 1x} ME{ — WinNonlin =2 738-8%
ojgated AbES 2429 oFEFE] setuere] 2R gk
F4:3¢10 2 8} population modelell HaAo] A& RO
AGdEE aq AEF o, 7], Fo7F, BMI(body mass
index), CLcr(creatinine clearance)®] Z 1¥3Hsl ZH =)
© 7 3} stepwise procedureit ©]-88}od(SPSS, version 10)
Ay 3 ARAsE A= Table VEF ZTh

Table V& 20| F575123Ka)el thaliME Ser 2110] 3
Z2E&CUP M= Foig, Scrd) Addo] AHeIoFE v}
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Table III — Summary of demographics in healthy young male Korean and American

Group Age (yrs) Weight (kg) Height (cm) Dose
Korean (n=63) 23.1(18-28) 64.0(53.2-78.6) 174.8(163-186) 500 mg or 250 mg single
American? (n=12) 29(18-40) 71.5(58-88) 175(164-188) 250 mg iv. single
American® (n=12) 23.2(21-29) 76.7(64-88) 180.1(169-190) 500 mg q 12 hrs 5 times
American® (n=17) 31(20-39) 72.2(63.9-86.8) 174.1(160-183) 500 mg single

Mean (range)

Table IV -Summary of pharmacokinetic parameters of clarithromycin in healthy young male Korean and American. Summary of
pharmacokinetic parameters of clarithromycin in healthy young male Korean and American

Group Ka (hr') ty, (hr) CL/F (mL/min) vd (L)
Korean (n=63) 0.98(0.24-4.43) 3.1(1.1-13.0) 686(296-1449) 211(93-676)
American? (n=12) 2.8(2.3-3.5) 519(269-819) 125(82-188)
American® (n=12) 1.04(0.41-2.20) 4.9(4.0-6.2) 476(249-675) 201(133-246)
American® (n=17) 1.7(0.6-4.3) 4.3(26-10.2) 701(334-1531) 306(109-754)

Mean (range)
Harmonic mean

Table V — Summary of stepwise linear regression analysis of the relationship between covariates and pharmacokinetic parameters estimated

with WinNonlin program

Parameter Model Covariate % Variaton explained P value
Ka Full linear model Scr 25
CL/F Full linear model Sex, Amount, Scr 30.6

Vd/F Full linear model Height, Amount, Scr 14.2 0.2439
Reduced linear model Height, Scr 12.6
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Table IV —Summary of backwards elimination of covariates from the full model

Model Covariate relationship Eﬁfna;l:tt:é AMVO Sigr 1115 f;gf"e
TVKA=0,*(1/SCR) ¥ 8, 3.356 p>0.03
TVCL=6,*(500/AMT) #*(1/SCR) ®+(g5)* 0, 1.260 $>0.03

Ful TVV=6,*HT/170) ®*(1/SCR) % 0 15.804 p<0.001
05 8.823 p<0.005

05 26.955 p<0.001

6y 14.28 $<0.001

TVKA=8, CR 14.817 p<0.001

Final TVCL=0,*(1/SCR) ©*(g,)* 0, 9.817 p<0.005
TVV=6,*HT/170) **(1/SCR) ¥ 05 31.134 p<0.001

6, 25.391 p<0.001

AMVO : change of minimum value of objective function by parameter elimination.

Table VII - Population parameters of clarithromycin in healthy = #R1 3.8415 o)Q1 - a3k Asteelo g ARSIt 1

young Korean adult calculated with final model A5} Vd/Fol tha) *1*; Scri} Aol CL/F) dlelM 7|9k Ser
Parameters Estimated value o] 223 AT o2 UehdthTable IV). Z12ke] A2Q1e
K ot o355 THA b A9o] Hls) ARQNS T A MVOT} =
CL/F (L/hr) 49.1%(1/Scr)*82*(0.768)* A 9817914 AL 31.134 ZHA28FiTHp<0.005, 1 df).
Vd/F (L) 200*(HT/170) 4'3*(1/3(31')0'979

Zct kg SEl Bgl — NONMEM Edof] 93k A7 gl 3
=Rl Sefeiazvloale] Jok oFEFH| sEtlER= Table VI
7} o] ettt
719} Scrg, CL/FOl SlofMe Foiw, Sad e daacle Fig. 12 Scr®} Aol ub2 CLF RS BAE Aoz ¢49
2 ]lgsto] NONMEM X2 73S 7HE3t AL full modelE oA 7 Al Ao 2 vepd JE 2dfinal mode)E
Bt 4B SN E AAEEA 7HE st BEE reduced &S CL/F(-)9 WinNonlin Z& 7%-8 o83 78 CL/F(0)
modelZ 35S o] F#2Q) 72t F242 reduced modeld} & plotdt Zlolt}. Fig. 2= Scr¥t 7)o Wi V/F 2T E TA|5H
full modelzte] MVO(minimum value of objective function 7o kol #AoM 71 Hd Aoz Yehd HE nd=
value)?] #o]7} chi-squre ¥Xo A% 1, BF 0.050 a2 o538 VA/F( + )} WinNonlin progran& ©]-43)] 7% Vd/F(o)

£ plotdt Ao},
T
) / TTT
9 o

SEX : male=1, female=2
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Fig. I—WmNonlin estimates (circle) and model predicted relations'hip Fig. 2-WinNonlin estimates (open circle) and model predicted
(lines) between clearance (CL/F) and sex and serum creatine relationship (closed circle) among volume of distribution
(Scr). (V/F) and height and serum crzatinine (Scr).
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concentrtion (mg/L}

Predicted clarithromycin
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Fig. 3 —Observed versus predicted plasma concentrations for the
final population model. Also shown is the line of identify.
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Fig. 4 — Weighted residuals versus predicted plasma concentrations
for the final population model.
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WinNonlin X273 o]-&38te] 73t X84 gJojA] ozt
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