J. Kor. Pharm. Sci., Vol.20, No.1, 19-28(1990)

gixjol A2l ofo|ztAlel HILHUYESSEfEN
mtajol|Efof| TE AT

rok
Hl
re.

A
-
©
&
o
r_‘.l
—_
[
1]
o
w2
)
v
Xz

Studies on Pharmacokinetic Parameters of
Amikacin in Korean Patients

Jae Ick Yong, Ock Nam Kim, Min Jung Moon and Wan Gyoon Shin*
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea
*Department of Pharmacy, Seoul National University Hospital, Seoul 110-744, Korea
(Received December 6, 1989)

Pharmacokinetic parameters of aminoglycosides are dependent on renal function, sex, age, hema-
tocrit, fever, lean body weight (LBW) and disease states, etc. Therefore, the individual pharmacokinetic
parameters such as half life (t/2) and volume of distribution(Vd) are needed to achieve optimal therapy.
However these parameters had not been determined in Koreans. The purpose of this study was to
evaluate the Vd and t'% of amikacin in Korean patients who had normal renal function, to compare the
mean values of study group with that reported in the literature and to compare the measured tY with
the expected t %2 based on actuai body weight (ABW), LBW and ideal body weight (IBW), respectively.
Based on data, the Vd was greater than the literature and t 2 was similar to the literature. The predicted
tY2 based on IBW was the closest to actual t¥2. And postpartum patients had greater Vd than other
group and had lower correlation between actual elimination rate constant and calculated creatinine
clearance but higher correlation between actual elirnination rate constant and Vd than other group.

Keywords—amikacin, pharmacokinetic parameters, Korean patients, correlation between para-
meters
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Table I— Distribution of Patients.

Department Male (No.) Female (No.) Total(No.)

OB% 21 21
oY) 3

NS9

089

Total 13 24 37

D0B; obstetric patients, #; gynecology patients, INS;
neuro- surgery patients, 90S; orthopedic surgery pa-
tients.
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Table II—Characteristics of Patients.

Conditions of

Group of patients (No. of Patients)

Total? (37) OB? (21) NON-OB9 (16)
patients range range range
(Mean = SD) (Mean £SD) (Mean +SD)
Age(yr) 19-64 22-31 19-64
29+8) (26 +3) (32x12)
Height(cm) 150-185 150-163 153-185
(1619) (156 +3) (168 +9)
Body weight ABW 43-80 43-65 50-80
(kg) (59t8) 56+7) (62+8)
LBW 33.8-62.4 33.8-45.7 37.6-62.4
(@57 “41+3) (50+7)
IBW 43.3-79.5 43.3-55 46-79.5
(56 £10) 49 +4) (64 +10)
Body temperature (°C) 36-38 36.4-37 36-38
Blood pressure 160-100/ 150-110/ 160-100/
(systolic/ diastolic: mmHg) 100-70 100-70 90-70
WBC (/mm?3) 5500-19400 5500~19400 5700-19000
Hematocrit (%) 24-49 25-39 24-49
Blood urea nitrogen 6.0-31.9 6.0-18.4 8.9-31.9
Serum creatinine (mg/d/) 0.5-1.3 0.5-1.0 0.5-1.3

9Total; all patients in this study. »OB; group of obstetric patients. YNON-OB; group of patients except OB.

4719l F5lo] B F o LAz F () A%
Coea r(C,) BE A A3 AEsgn, A
G F Red @e AR —20CelM AR
X 3% flourescene polarization immunoassay
:,°° b% G (FPIA ; TDX® Abott Laboratories, USA)
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T
Figure 1—Pharmacokinetic parameter estimation using (At=7~T~-t,-t,)
two-point plasma levels after intermittent infusion at
steady state. tye 0 £93 (2)
C, and C,; concentration of sampling plasma, 7; dosing et
inerval, T; infusion time, t;; time from sampling to infu- = o1 .
A 223 HE 2loo
sion, t,; time from end of infusion to next sampling, At; T A ‘—L‘ dofl S ?-g ] HETE Gt T
7Tty AZE F 3 Azl S G AR
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Figure 2—Distribution of peak and trough concentration
of amikacin at steady state obtained by physician’s empi-
rical regimens.
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Table HI— Pharmacokinetic Parameters of Amikacin

312 asirt,

Group of patients

Parameter Total OB NON-OB
Mean £ 8D Mean =5D Mean £ 5D
{rangey (range) (range)
Measured 0.313 £0.078 0.313£0.06 0.314+0.08
K, (hr-) (0.089-0.505) (0.185-0.403) (0.089-0.505)
S, (mg/d) 0.8+0.2 0.7 £0.1 0.9+0.2
(0.5-1.6) 0.5-1.0) (0.5-1.6)
Calcurated ABW 109 +33 111425 105+42
Cl, (45.8-195) (82.2-176) (45.8-195)
(m//min) | gy 8326 81216 8636
(37.5-157.6) (57.1-123) (37.5-157.6)
IBW 103 +36 97+19 110 50
(43.7-209) (62.5-142) (43.7-210)
Expected ABW 0.347 +£0.101 0.355 +0.077 0.336+0.129
Kei (0.152-0.614) (0.264-0.557) (0.152-0.614)
(bhr™h) LBW 0.266 +0.081 10.259+0.05 0.275+0.111
(0.126-0.498) (0.187-0.389) (0.135-0.498)
IBW 0.328 +0.11 0.31+0.057 0.352+0.154
(0.145-0.66) (0.203-0.45) (0.145-0.66)
Measured 2.43+1.06 2.32+0.62 2.57+1.47
ty(hr) (1.37-7.73) (1.71-4.18) (1.37-7.73)
Expected ABW 2.17+0.67 2.03+0.39 2354091
ty,(hn) (1.12-4.55) (1.24-2.61) (1.12-4.55)
LBW 2.8440.89 2.75+0.48 2.95+1.26
(1.38-5.48) (1.77-3.7) (1.38-5.48)
IBW 2.34+0.81 2.3+0.41 241116
(1.12-4.75) (1.53-3.4) (1.04-4.75)
Vd(L) 25.5+13.52 27.91+15.2 22.3410.56
(7.89-67.2) (13.4-67.2) (7.89-49.14)
vd ABW 0.43+0.22 0.48 +0.21 0.37+0.22
(L/kg) 0.11-1.06) (0.26-1.96) 0.11-0.98)
LBW 0.58+0.32 0.66+0.32 0.47£0.28
(0.14-1.53) (0.37-1.53) (0.14-1.3)
IBW 0.47+0.28 0.56+0.29 0.37+0.23
(0.11-1.32) 0.29-1.32) (0.11-1.06)
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1.26 3 2,40+1,1622 94 IBW & H-83 #
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Figure 3—The relationship of amikacin elimination rate
constant and calculated creatinine clearance based on
each of the ABW, LBW and IBW in total.
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r=0,5807(p<0,005) 2 IBW & =HL&3lsd A4k
& Clemte] AA K2 %994 gle A4 o
Efoleh, = § OB 9 #A-$%E Table IV ollaje}
2ol ABW, LBW % IBW #-21)9] AaA4
7b A2 —0,123(p>0.1), —0.129(p>0.1) =
0.191(p>0.1)% Ao} glsiend NON-OB
o] A$% OBxohe Fou} whe AabgS el
W, Ak B4 daAt S Aty 3
o 454& Table Vol JERNSL

Sert AF t 3 ARAE A A A
A el A r=—0.57(p<0,005)0]210m o]
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Table IV—Correlation Coefficient Values between the
Calculated Creatinine Clearance and Mea-
sured Elimination Rate Constant.

Correlation coefficient

Group (p value)
ABW LBW IBW
Total 0.218 0.184 0.581
(p>0.1) (»>0.1) (p <0.005)
OB -0.123 -0.129 0.191
(p>0.1) (r>0.1) (r>0.1)
NON-OB 0.38 0.318 0.241
(p>0.1) (»>0.1) (r>0.1)

Table V—Correlation Coefficient Values Between the
Serum Creatinine and Measured Half Life.

Group Correlation coefficient (p value)
Total 0.57 (p<0.005)
OB 0.25 (»p>0.1)

NON-OB 0.62 (p <0.025)

Table VI— Correlation Coefficient Values between the
Volume of Distribution and Measured Elimi-
nation Rate Constant.

Correlation coefficient

(p value)

Group ABW LBW IBW
Total -0.68 -0.61 -0.69

(p<0.005) (p<0.005) (p<0.005)
OB -0.91 -0.82 -0.94

(p <0.005) (p <0.005) (p<0.005)
NON-OB -0.51 -0.54 -0.56

(p <0.025) (p<0.025) (p <0.025)

NON-OB ¢} 7% r=—0.622 “ebsieh, OB
A% g AR Eigled 25 43S Ko
7 Cl el AdAducke 24 vebgla 2 ug
Sert AF .78 HASeE W3 AAE
wart, olMa A Cl,ot 4% Kool 434
o] 9l vehd o2 ol 71% Cl, Al
A Agez oAE vER oz Holug i
gate] 5 el A3)lell AP WA ] 2
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