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Table 2. Pharmacokinetic parameters of netilmicin®

‘Therapeutic range
Peak

Trough
Distribution volume ( Va)

Biological half-life (#1/2)

6—10 #g/ml
<2.0 pg/ml

0.25-0.28 1/kg

2-3.4h

* :USP DI 6th Ed. (1986)

Cl: 79735 v=x [hr]
3 EyBHEERTAVCC2EHBUROERKESETD

peak {H¥ X UF trough fEDOFRIZITIe - t,
predicted Css mayx

1

———CImax'm

predicted Css in

=CsSpax-e Ke' =T

L,

T HERHR (b]
Css max @ steady-state BEDREFMAPERE [pg/ml]
CsS min @ steady-state BEDREMAEE [ug/ml]
OB, HMRFRSBYERGBHER

R=

1

l1—e-Ket
OHIEF VIR LTHE L,
IR BFH peak filik XX trough {ER LR peak &
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BIV trough fELBEKEY v 7 ¥59 v FELT
SAE Lo

) FRORY B LIUBEOIE

Sawchuk-Zaske iz X % netilmicin O#EHEIC IS
% FRIDOFEH 3 mean prediction error (ME), mean
absolute prediction error (MAE) 3% X 7' root mean
squared error (RMSE) Tf77c» #¥, ME 2 FHRIDRE
», MAE 3FRIDOERES, £ LT RMSE 2F#o~
FUvERRT, Thth, UToRcX hEH L,

ME=1/n3] (FHifE—ERE)

MAE=1/n3} |FHIfE— EHIE|

RMSE=v1/n3] (FHIfE—EHITE)?

1. # £

10 BIOMFRBREFFERE T % netilmicin D e
EWer=2) v X b Bohi EWBEY <5 2 —
2XEhER, EMFEBHE B (L) 12.54£0.92h
(mean=+SD). BREFEETEH (Ke) : 0.298+0.093 h, &
PFONFERE (Vo) 115.62+2.72 (1) 2975 v &
13.5.04%1.97 (/h) Thotoo ERPEBEARER
98.0+7.50 mg, M LE 107.5+17.8mg, 5
224 FREREA16, 12 B ER90ITH- 7
(Table3 £B), X & i FRIMHPIRE & EPMmFRE
(trough fEIUF peak {&) D#:% Tabled iz, DM
BERS R AR T ERER % Fig.1 i, trough OFHMm
BRELLV FRMFRE X ThZh 0.33+£0.20, 0.40
+0.22 (pg/ml), peak DOF M FEE LS CERIMF

Table 3. Pharmacokinetic parameters of netilmicin

Patient Test dose t K. Va Ccl Mair;t:sr;ance ii)t.:i::l
no. (mg) (h) (h) m (I/h) (mg) ()
1 100 3.1 0.224 15.0 3.35 90 12
2 110 2.8 0.252 16.8 4.23 110 12
3 100 2.2 0.315 9.7 3.07 70 12
4 100 4.9 0.141 14.2 2.09 100 24
5 100 2.0 0.353 18.8 7.87 130 12
6 90 1.8 0.383 14.0 6.43 100 12
7 100 2.1 0.257 18.6 6.28 110 12
8 100 2.4 0.290 18.9 5.47 130 12
9 80 1.4 0.499 16.2 8.06 125 12
10 100 2.7 0.262 14.0 3.66 110 12
X 98.0 2.54 0.298 15.62 5.04 107.5 -
SD 7.5 0.92 0.093 2.72 1.97 17.8 -
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Table 4. Predicted versus observed peak and trough serum netilmicin levels

Patient Predicted Observed Predicted Observed
trough trough peak peak

ne- (zg/ml) (ug/ml) (ug/ml) (ug/ml)
1 0.51 0.35 6.00 7.40
2 0.38 0.49 6.90 8.70
3 0.20 0.31 7.23 8.52
4 0.27 0.81 6.86 8.68
5 0.50 0.50 6.00 6.80
6 0.10 0.14 6.00 7.74
7 0.15 0.63 6.02 6.16
8 0.25 0.34 6.16 6.05
9 0.03 0.06 6.09 6.66
10 0.64 0.40 6.89 7.86
X 0.303 0.403 6.415 7.457
SD 0.199 0.220 0.491 1.008

Y . Observed Serum Level Y= .0395063+1.15421X  95%
M—999%

! (ug/ml)
7.5¢

0 1.0 20 3.0

40 50 60 7.0 X

Predicted Serum Level (uxg/ml)

Fig. 1.

Relationship between predicted versus observed peak

and trough serum netilmicin levels

BRI TN E RN 6.4120.49, 7.45+1.00 (pg/ml, TH -
1o FRIMAEE & EMMmFEE (trough IV peak)
DHEBEEFR Y & T EREKIT y=0.040+1.154x T»
b, MBI r=0.9912 L BIFTH > 1o BFREE
PR, ENMFEE TEERCHTRED
RFTH -1
Iv. # =

Aminoglycoside RIAEMBIEE 77 2BHER
YIECH I E TH D Z LB h T Bh, £0HE
BRI, REER L BN ORISR EE L TR VEK
F, AXhAENRGYL, FORIFATHEENE HE
B A IR TE R, —F, BENRS 7 2BEERRE

iz aminoglycoside RIEMBE X5 & X IiXBVK
WRENLE L SRBEIRUT TRERBE R TE
Tty RE, BRFIF > Tl 0o vy wifl
THEEW =49 v~ 7 (therapeutic drug monitor-
ing : TDM) #BATHZ LIZE»T, TOY VYR
% LC— 2> DRBRESHABIC I » TE, Lo Litih
BEREWE =2 ) v 72 ElT BB FHERTR

aminoglycoside B AW IR » T\ % (¥, CUTLER &
ORME DF#E®, “rule of eight” & #g ¥ 5 predictive
algorithm % h BEOFEW, ¥, H& HELLE
B S HEERE 5 4 — R ITREET B HETR
SEMBEEMMITY S & Ui Eat@Es (RRET
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Table 5. Accuracy of Sawchuk-Zaske dosing method for netilmicin

Trough Peak
Mean Prediction Error (ME)
—0.010 —0.104
ME=1/nZX (pre-obs)
Mean Absolute Prediction Error (MAE)
0.180 1.064
MAE=1/nZX | pre-obs |
Root Mean Squared Error (RMSE)
0.253 1.231
RMSE=y 1/n X (pre-obs)?

£ A hicFHED Sawchuk-Zaske E!V), £ LT “po-
pulation pharmacokinetic method”¥~1® HigF, HH S
RTuwb, ZOFEix, BEBTO “population para-
meters” ¥ hEH T £ — &, BEELEE, BEENE
Bk L URBREECEEYRETHERTOPERLYE
H L, ZhbofE & Bayesian feedback & A\ Tl
BEOL—Fv - F—& 1852 m2nbEEEAD
EYBRBEYER LEREHEYERTHFETH S,
h&0FHEDFRT “population pharmacokinetic met-
hod” #3144, aminoglycoside RITEME OEEHEIL
DETHEINELOTHBH, AERBERADT £
-2 DEBMVELZh, BRECAAIhDLEST
Wit RIS LT Sawchuk-Zaske (3 FIEFHEA
Tk, £F 3 AomrPBENER BAORYEREFEN
% b Lz, peak ¥ X X trough MFPEEY FRT 2
FTh b aminoglycoside RITEMHE DEEREN € =
2 v/ RBERICEATAFEELLTUL REDLIA
BLRUARFELELD N B, S§E, HArnERLEL
Sawchuk-Zaske 1z & % netilmicin DEFEEN € = X
)y 7 OREE, LEOTFRE L RME ORI RIF/LEE
BiEa b, FROR D ¥ X UKEE L trough fE, peak
BT FxhFh ME (Fflo R ») 11—0.010, —0.104
pg/ml, MAE (FROIEFEZ) % 0.180, 1.064 p#g/ml,
RMSE (FHD-<5 v *) ¥ 0.253, 1.231 pg/ml TH
»tc (Table5 M),

Trough {8, peak {HIZETATFRDORH K LVHEE
I D BIFTh »1co Lo L7sAiS peak fEICBA LT
RN B EE RS L, Zhix, SAWCHUK-ZA-
SKEI® 55, 12X » TIHEMEhTWAHZ ETHAH, FE
#iE £ 7%, peak 35 X Of trough MArEE 4 FRIT 55
Aty O5EUEOREANEL IR TV 52 (I
aminoglycoside FITEME D MmAREH EHKEITIC
BERD, FRIT MO BEXDE VELSEL, Fi
Licga, Ko OZLd LI, te OHMR2ZEZLLR

%o = THIC LichiEebrigyw D i3 Sawchuk-
Zaske #:(% shadow compartment (1 D7 E) 12k
5 Bk HIfT 5 2 L AR TH B3,
partment (D HE) 2> v TR H B TE
V20, Aminoglycoside DM BiREE bV —ATH L&,
tie #5100 BRI E OB H b, deep compart-
ment IR BHEEOERRREIBIC X B AKEAT
DEREH B EH LA 5% aminoglycoside #5d5
%, ERERCHEIh? BL—FKT5, ThdPi
Sawchuk-Zaske = X 5 iz shadow compartment D&
HET S VvF 2 7 - R EHER TIBRER BE
FFR% 7 & OF cystic fibrosis 0 E &7 L1z aminoglyco-
side #5 L, BEEpe=5 ) v 7 2ERTH L&
FRUSNOERFEER LisThililebisn e EX %0
Ui L7 BECH ML FRICK » T BKE ami-
noglycoside #{EHT5Ihz»TAd < &L netilmi-
cin 1= oW Tik Sawchuk-Zaske FKEiIZ & 5 T h B,
BERLOLEILRD, ¥, SEIhbLOZ LuE
BL, eREEKEEDB&EY BT L netilmicin 5K
TR ALEENE=KY v IOBEYALI B L
BBRABROBEDRE LZRVBOBFRAXYLLTLOL
%;{_ ZJO

deep com-

X 3

1) WRIGHT J J: Synthesis of 1-N-ethylsisomi-
cin. A broad-spectrum semisynthetic amino-
glycoside antibiotic. J Chem Soc Chem Com-
mun 6 :206~208, 1976

2) USP DI 6th Ed. Vol.I, 107~117, 1986

3) SEINER L B, BEAL S L :Some suggestions
for measuring predictive performance. J
Pharmacokinet Biopharm 9:503~512, 1981

4) BrazA M, LAUERMAN M : Why monitor serum
levels of gentamicin?. Clin Pharmacokinet
3:200~215, 1978

5) NOOONE P, PARSONS T M, PATTTISON ] R,
SLACK R C B, GARFIELD-DAvIS D, HUGHES K :



1250

CHEMOTHERAPY

OCT. 1989

6)

b

8

9)

10)

11)

12)

13)

14)

Experience in monitoring gentamicin therapy
during treatment of serious gram-negative
sepsis. Br Med J 16 : 477~481, 1974

CUTLER R E, ORME B M Correlation of
serum creatinine concentration and kanamy-
cin half-life, therapeutic implications. J Am
Med Asso 219 : 589~542, 1969

CHAN R A, BENNER E J, HOEPPRICH P D:
Gentamicin therapy in renal failure: A no-
mogram for dosage. Ann Intern Med 76:
773~778, 1972

CHURCHILL D N, MCNAMARA J A, BOWMER M
I, AHMED M, GAULT M H : Predictability of
serum gentamicin concentration in renal fai-
lure. Cardio Med 5 : 1307~1310, 1978

HuLL J H, SARUBBI F A : Gentamicin serum
concentrations : Pharmacokinetic predictions.
Ann Intern Med 85 : 183~189, 1976

DETTLI L C: Drug dosage in patients with
renal disease. Clin Pharmacol Ther 16 : 274~
284, 1974

CHROW M, DEGLIN J, HARRALSON A, BARTLETT
R, QUINTILIANI R : Prediction of gentamicin
serum levels using a one-compartment open
liner pharmacokinetic model. J Am Hos
Pharm 35 : 1078~1081, 1978

SAWCHUK R J, ZAskE D E, CIPOLLE R ],
WARGIN W A, STRATE R G : Kinetic model
for gentamicin dosing with the use of indi-
vidual patient parameters. Clin Pharmacol
Ther 21 : 362~369, 1977

SHEINER L B : The population approach to
pharmacokinetic data analysis methods. Drug
Metab Rev 15 (1 & 2) : 153~171, 1984
LINDSTROM F T, BIRKES D S : Estimation of
population pharmacokinetic parameters using
destructively obtained experimental data: A
simulation study of the one-compartment
open model. Drug Metab Rev 15 (1 & 2):

15)

16)

17)

18)

19)

20)

21)

22)

195~264, 1984

STEIMER JEAN-Louls, MALLET A, GOLMARp
JEAN-LouIs, BOISVIEUX JEAN-FRANCOIS : Alter.
native approaches to estimation of popula
tion pharmacokintic parameters : Comparison
with the nonliner Mixed-effect Model. Drug
Metab Rev 15 (1 & 2) : 265~292, 1984
SHINER L B, GRASELA T H : Experience with
NONMEM : Analysis of routine phenitoin
clinical pharmacokinetic data. Drug Metah
Rev 15 (1 & 2) : 293~303, 1984

BARTON M E, CHow S S, PLATT D R, Day
R B, BRATER D C, VAsKO M R: Accuracy
of Bayesian and Sawchuk-Zaske dosing
method for gentamicin. Clin Pharm 5: 143~
149, 1986

PERLIN E, PECK C C, NICHOLS A I: An ami-
noglycoside dosing program using an algori-
thm. U.S. Government Work (Proceedings
of the IEEE Fifth Annual Symposium on
Computer Applications in Medical
Washington, D. C.) 610~613, 1981
ZASKE D E, CIPOLLE R J, STRATE R J: Gen-
tamicin dosage requirements ; wide interpati-
ent variations in 242 surgery patients with
normal renal function. Surgery 87:164~
169, 1980

KALOYANIDES G J, PASTRIZA-MUNOZ E : Ami-
noglycoside nephrotoxicity. Kid Intern 18:
571~582, 1980

LASKIN O L, LONGSTRETH J A, SMITH D R,
LIEMAN P S : Netilmicin and gentamicin mul-
tidose kinetics in normal subjects. Clin Phar-
macol Ther 34 : 644~650, 1983

HORNER G W, STEMPEL D A : Tobramycin
elimination rate change from first to later
doses in older cystic fibrosis patients. Drug
Intell Clin Pharm 21 : 276~278, 1978

Care.



VvOL. 37 NO. 10 Netilmicin OBEREME=2) v 7 1251

THERAPEUTIC DRUG MONITORING OF NETILMICIN
BY THE SAWCHUK-ZASKE METHOD IN 10
PATIENTS WITH RESPIRATORY INFECTION

Haruichr Konno, Noriko MaTsuo, Nosursucu YosHino
and Arivosur Konpo

Pharmaceutical and Pulmonary Divisions, National Sanatorium,
Nishi-niigata Hospital, Masago, 1-14-1 Niigata 950-21, Japan

Multiple-infusion dosing strategies for netilmicin were established for 10 patients using the
Sawchuk-Zaske method (individually calculated values of elimination kinetic parameters). A test
dose of netilmicin was adminstered to each patient by constant-rate infusion, usually over a 60-min
period.

Serum was drawn at 1, 3 and 6 hours of the postinfusion phase. All samples were immediately
analyzed for netilmicin by a fluorescence polarization immunoassay (FPIA).

The serum level-time data from the postinfusion phase were fitted to a single exponential term
using linear regression analysis. Serum level-time data obtained after single infusion were used to
determine the patient’s netilmicin half-life (mean+SD, 2.54+0.92h) and distribution volume (mean+
SD, 15.62+2.72h). The mean total body clearance was 5.04+1.97 1/h and the mean maximum
serum level was 7.46+1.00 #g/ml. The trough level was 0.4040.22 y#g/ml. Dosing intervals and
the infusion rate were calculated based on each patient’s kinetic parameters and the desired steady-
state peaks and troughs predicted using a one-compartment pharmacokinetic model. The follow-up
steady-state peak and trough levels were similarly measured. All peaks and troughs were within the
therapeutic range. No patients suffered side effects.

The mean error (ME), mean absolute error (MAE) and root mean squared error (RMSE) served
as measures of accuracy and precision. The ME, MAE and RMSE of peaks and troughs were —0. 010,
0.180, 0.253 pg/ml, respectively. The Sawchuk-Zaske method proved to be simple and accurate in
calculating routine netilmicin dosage adjustments.



