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Tobramycin is one of the most frequently selected agents for pharmacokinetic drug monitoring be-
cause of its narrow therapeutic index and essential role for the management of serious infections, espe-
cially gram-negative infections. Its pharmacokinetic parameters are dependent on race, sex, age, ideal
body weight, disease states, and etc. Therefore, to schedule the dosing of tobramycin, the individual
pharmacokinetic parameters such as half-life and volume of distribution arc needed. However, these
pharmacokinetic parameters have never been reporied in Koreans. The purposes of this study were to
evaluate the volume of distribution of tobramycin in cancer patients who had normal renal function,
to compare the mean values of Vd reported in the literature, and to compare the measured half-life
with the expected half-life based on ABW, LBW, and I1BW, respectively. Venous blood samples were
collected just before and thirty minutes after dosing during steady state. Serum tobramycin concentra-
tions were determined by TD x (fluorescence immunoassay). IBW were measured by the method of De-
vine and LBW were measured by the method of Hallynck. Creatinine clearances (Clcr) of the patients
were estimated using the Cockeroft and Gault eguation. Elimination rate constants (kel) were deter-
mined using the Welling and Craig equation. Infusion rate (ko), volume of distribution (Vd), and half-
life (1,,,) were determined using the Saw chuk and Zaske equation. The volume of distribution was 27%
greater than the Schentag’s study (0.26 vs 0.33 //kg), but the half-life was similar to the Levy’s study.
The predicted half-lives based on IBW were the closest to actual half-lives (1.85 vs 2.01 hr).
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Table I. Characteristics of 13 patients who attended in this study.

Patient Age/Sex Temp. Hight BUN WBC HR HCT BP
number [&(®)] (em) (mg/dh {mm3) {beat/min) (%) (Systolic/diastolic, mmHg)

1 38/M 37.8 165 30 0.1x 102 115 - 1507100

2 20/M 38.5 167 9 2x 103 146 - 140/100

3 47/M 37.1 171 12 2.2x108 100 33.7 80/40

4 28/M 39.5 168 15 0.9x 103 85 26.6 110/70

5 2I/M 38.0 176 14 33.9x 103 100 19.9 130/60

6 16/M 39.4 173 16 0.9 % 102 80 209 110/70

7 31/M 38.7 172 24 4.9x10% - 24.3 120/70

8 27/M 37.5 172 33 0.2x103 105 30.7 -

9 33/M 38.2 170 19 0.7x10 83 31.1 120/80
10. 19/F 38.2 155 S 0.17x 103 102 22.3 120/80
11 29/F 39.7 - 15 0.2x 103 120 - 130/90
12 18/F 38.7 - 8 0.6103 100 27.3 -

13 29/F 39.4 158 15 51.7x 103 110 20.3 110/60
He R HZtgHeln] A 8 SH8E 3 1. of-arekx}

Ehfo] Azioldxl RPN ol FE Vel BE
Hagd: B AZFTA 4~6F Fo| AV A
Ede duitxo s rlgzjolv Aolw 2w A 5
Fol FYste] A=A e FREgE 299
Bolthk? & AL NF VETFESE &340 B8R
AED Rabg waAAE s g dasich
ae}A] tobramycin-® pharmacokinetic monitoring
°l 8% kB2 s vk

Tobramycin®] <¢EFTHNHY g4y AF, AW,
A%, ideal body weight(IBW) & oj2] g 2o o))
W7 & FZ2MY HaAl 2 [l tob-
ramycine] Fof Al®e)] A WN@II(te)t ¥
ZEH (Vo] Hgs=o] A @) weid, £ &
FellXe §2U BAagr @49 24 @@ 2
E£2ME Yol D, actual body weight(ABW),
ideal body weight(IBW), lean body weight(LBW)
A ML A5F VFNE TE F AA
¥zrriek vimste) A= BRAE BB g
BHZ2)17Y A WAl A AertE del B
A sk}

at |

32

gty 101FA(PEE) AL to-
bramycin® Fopie $x} Follx FEEHR(Y)
tobramycin2l <}E-Fe ez P8 Y dw|=
179" ol 4] serum creatinine gtel 1.5 mg/dl ©]3}
24 A4 A71%(kidney function)ell 3133 13
HBE dFEgges o olE9 AMe, 47, BUN,
WBC, HR, BP, HCTE XEE BIA Table 1)
715393, G HEFEHA o2 84 E Table
11, Table ol eERAATH

2. Steady StateofiA{2] RWT = HH

Fig. 1 tobramycing& YAT TARA(S=
whE Q15 "WF B 7t steady states] =SS
e}l WEE=-A7t FHe] YRE semi-log FFE N
&RRo= oW FUFHe HA FE(Cpmin) s}
XY F 4ol 2@ AT =(Cpmax)E
g 7150} ¢rAEo] Ao steady stateoA] <t
Ak, 283 o] F TEF YA tobramycing]
A &EFe(kel), TR7Ute), BEEGH(VD S
FE 5 Uk g2t Ak @ Ao Fde
steady stateol] =& W clil BHE UL o (719]
5~78] A2t 743 F) tobramycin Fo 5~10%



EHRUBIX]0| U0IA{2} Tobramycin Pharomacokinetics

Table II. Comparison of actual and expected elimination rate consant based on ASBW, LBW, and IBW

Patient No. ABW LBW IBW Ser Kel Calculated CLcr Expected Kel (hr- %)
{m#/min)
kg kg kg mg/d! hr~1 ABW LBW IBW ABW LBW iBwW
i 46 40.7 61.3 1.4 0.267 65.2 57.7 86.8 0.189  0.279

2 44 39.6 64.6 0.5 0.459 146.7 132.0 215.3 0.465 0.420 0.679

3 47 42.0 66.8 0.9 0.254 67.5 60.3 95.9 0.219 0917 0.307

4 58 48.5 64.0 1.2 0.389 75.2 62.9 83.0 0.243 0.205 0.268

5 62 52.3 71.3 1.0 0.250 97.3 82.1 1.7 0312 0.265 0.357

6 49 43.6 68.6 0.7 0.459 120.6 107.3 169.0 0.383 0.343 0.533

7 64 52.7 67.7 1.2 0.381 80.7 66.5 85.4 0.261 0.216 0.27s

8 48 42.8 67.7 1.3 0.307 57.9 51.7 81.7 0.190 0.170 0.263

9 56.5 48.1 65.8 1.0 0.327 83.9 71.5 97.8 0.271 0.232 0.314

10 51 40.7 47.4 1.0 0.359 72.9 58.1 67.7 0.230 0.190 0.211
11 48 0.9 0.521 68.6 0.223
12 38 0.6 0.371 91.2 0.292

13 57.5 41.9 51 0.7 0.375 107.6 78.4 95.5 0.343 0.253 0.307

Mean 51.5 44.8 63.3 0.95 0.342 87.3 75.3 108.2 0.280 0.244 0.345

sSD 7.32 4.53 7.13 0.26 0.116 24.3 232 421 0.075 0.072 0.132

Table II1. Pharmacokinetic parameters of tobramycin:expected half-lives were calculated by using Cockcroft-Gault equa-
tion (CLcr) and Welling-Craig equation (kel) which were based on each of ABW, LBW, and IBW.

No Measured Expected t,; (hr) vd (L) vd (L/kg)
1,2 (hr) ABW LBW IBW ABW LBW IBW
1 2.60 3.27 3.67 2.48 26.94 0.59 0.66 0.44
2 1.51 1.49 1.65 1.02 13.36 0.30 0.34 0.21
3 2.73 3.16 3.52 2.26 16.95 0.36 0.40 Q.25
4 1.78 2.85 3.38 2.59 10.10 0.17 0.21 0.16
5 2.77 2.22 2.62 1.94 28.11 0.45 0.54 0.39
6 1.51 1.81 2.02 1.30 20.34 0.42 0.47 0.30
7 1.82 2.66 3.21 2.52 34.40 0.54 0.65 0.51
8 2.26 3.65 4.07 2.63 20.80 0.43 0.49 0.31
9 2.12 2.56 2.99 2.21 17.65 0.31 0.37 0.27
10 1.93 3.01 3.64 3.29 18.01 0.35 0.44 0.38
11 1.33 3.11 13.69 0.29
12 1.87 2.37 20.20 0.53
13 1.85 2.02 2.74 2.26 18.97 0.33 0.45 0.37
Mean 2.01 2.63 3.05 2.23 19.56 0.39 0.46 0.33
SD 0.45 0.60 0.70 0.60 6.35 0.11 0.13 0.10
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Fig. 1. Tobramycin plasma concentration-time profile
using two-point plasma levelis after intermittent infusion at
steady state.
C, Cy ration of
7 : dosing interval
T : infusion time
t; : time from sampling to infusion
1y : time from end of infusion to next sampling
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Table IV. Comparison of this study and the others

This study Schentag’s study Levy’s study

2 (hr) 2.01 £0.45 - 1.85:0.38

vd (/kg) 0.33+0.10 0.26+0.09 -
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Fig. 2. The relationship of tobramycin elimination rate
constant and calculated creatinine clearance based

on cach of ABW, IBW, and LBW.
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