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on Physiological Development of Renal Function
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We established dose estimation formulae for renal-excretion drugs using the glomerular filtration rate (GFR),
tubular secretion clearance (Sc), and unbound fraction of drug in plasma (fp) as a renal function index of physiological
development in neonates and infants not more than 2 years of age. A dose ratio of (Do/D,) =clearance ratio of (CL¢/
CL,) = (fpc*GFR() / (fpa*GFR,) for neonates and infants/adults was applied to drugs with fp+ GFR>Sc, while D¢/
D,=CL¢/CLA = (B:BSAc+fpc*GFRe) / (B-BSA,+fps-GFR,) was applied to drugs with Sc>fp+GFR using the
coefficient of each drug (8) and body surface area (BSA) . Validity of the estimation formulae was investigated in drugs
with fp+ GFR >Sc such as vancomycin (VCM), arbekacin (ABK), fosfomycin (FOM) and norfloxacin (NFLX), and in
drugs with S¢>>fp+GFR such as digoxin (DGX) and amoxicillin (AMPC) . First, we compared the clearance ratio (CL/
CL,) of VCM, ABK, and DGX estimated by our method with those calculated using the Japanese population clear-
ance values and those estimated allometrically (BSA-/BSA,) . Next, we compared the established doses of all drugs in-
vestigated with the doses for neonates and infants calculated from the conventional dose estimation methods for chil-
dren and our estimation formulae, and evaluated our method. As a result, favorable consistency was observed in the CL
ratio for all drugs, and the doses of VCM, FOM, NFLX and AMPC calculated from our estimation formulae approxi-
mated the established doses. In conclusion, the validity of the dose estimation method using pharmacokinetic factors
related to physiological development (i.e., GFR, fp, Sc) for renal-excretion drugs in neonates and infants was demon-
strated.

Key words——dose estimation; glomerular filtration rate; tubular secretion clearance; unbound fraction of drug in plas-
ma; neonate; infant
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T TAMETIE, #HAER - ARE2EUT DY)
WO, #ER - AR 2R EL T, BiAE
DAHENFEEEEE L - & 08 25
Hiz. BYEMBEY TH LTIV, N>OAX
A, VAFTITONT, bhtbinEH L /=
WEENSEM L U Y 50 A%, REREY
BIRE/N T A= NS RDFZHER - AHEI U T S
SASRANT VT T AR OH AR - HShRARER
MR BRARERREREL (7OX Ny 7)) &g
L7z, 251, Btz EET284ER - 2RI
BHINDEENTONT, EHL HEEN S EH
U7z - A EEAE RN CEXIFEETE
LR EICREIN/NTEAREZ KT S LT,
HHUHEEZEDOZYSEIT DN TR L.

5 P

1. REESEEE (GFR), MY /N7 Ik
BRNE (fp) RUKRMED WY )T 7R (Sc)
DREZEZEZERLICHER - Y RERAEHTERDE
H

BEHEED B EFEDRIEE LT, REKE A1
& (glomerular filtration rate; GFR), M4 >
IND JEREE RIS # (unbound fraction of drug in
plasma; fp) FKORME W7 )Y Z 2 A (tubular
secretion clearance; Sc¢) Z#ER L /=

HERF 5 & (dose; D) 13X, NAFT7XAFEY
54 (F), && %717 5> A (clearance; CL) (1/
hr/body), E#IREEICHIT DL MHIERE (Css),
BERE (1) ZHWTEQ )DL ICEINS.

D:CL'ISSS'T

HRANEFHER - AHETFREAETH 2 EIRE
T2E, [0 Css #1525 2 EMNTE DGR,
Eq.Q ik HBZBNS. KZEL, C:#HAER-HA
MR, ATERAET S,

Dc_ CLcFs CLc
D, CL,-F. CL,

BHRM Ry T, B2 U Y Z 2 X (renal clear-
ance; CLr) = CL &EHITESHDITBNTIL,
Eq.(2)13 Eq.(3) £ £H 5.

Dc_ CLc CLrc
D, CL, CLry

Eq. (1)

Eq.(2)

Eq.(3)

—f%1Z, CLr X GFR, fp, Sc, Rl & /W& I =R
(R) ZHWTEq.(4) &N,
CLr= (fp*GFR+Sc)-(I1—R) Eq.(4)
RN EHAEN - AYETRIFTH S SIRET
% &, CLre/CLrpa 3 Eq.(5) &IN5,
Cch:fpc-GFRC—i- Scc
CLry fpa-GFR,4+ Scy
fpc 13, fpa, MEESY N7 EE (P) ZHW5 &
Eq.(6) DEARENH 2 Z ENMEINTNS, 2
1
fpc_1+ (7o) Pe Eq. (6)
Py fpa
Mgy >IN DR¥ZETIVT I ONED, EITT
WT I EREBTHEMIIPBNTIE, PE2MET IV
TIVEE (Ab) ICEE#Z 5 E Eq. (6)13, Eq.
(7 EXDES.

Eq.(5)

1
= Eq.(7)
Jpe |4 (1—/b) Albe a

Albs*fpa

728, Albc i, FE#h (Age) & Eq.(8) DRIFEA
HBHENHREEINTNS.?

Albc(g/dl) =1.1287+In(Age) +33.746 Eq.(8)
PAFICiE, fp*GFR & Sc ® K/NBEFRIZE > T Do/
Dp O CLo/CLy OH#EETEE 2 DITHT THAT
%.

[Method 1] fp:GFR>Sc (Sc D& 5N/NE 1Y)
THDHEMIZBWTIE, CLre/CLry 13 fpcs GFRe/
fpa*GFRy TiTflL, Eq.(3) &0, D¢/Dpy KT
CLc/CLA 1d Eq.(9), D¢ i Eq.(10) 2 W THEE
L7

Dc_CLc_CLrc _ fpc* GFRc

_CLc_CLrc_ Eq. @

D, CL, CLr, fp.GFR, a.©)
Jpc* GFRc

Do = D,- PSR Eq. (10

€= P4 b, -GFR, 4. (10

GFR I3, fEHEMAREMME (body surface area; BSA)
(m?) & Eq.(11) OBf%EH 5 ENMEIN TN
3.2

GFR (ml/min) = (—6.1604 X BSA?)

+ (99.054 X BSA) —17.74 Eq.(11)

723, BSA (m?) 1%, 2000 FicHESINZAA
N#AER - WY BoEEE K (HT), fFEKE
(Wt)397n 5, LN @ Dubois X [Eq. (12)] ZH W
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THEHELZ.
BSA (m?) =71.84 X HT (cm) 725 X Wt (kg) 0-425
X 0.0001 Eq.(12)

[Method 2] Sc>fp:GFR (Sc WM T=E7/2W0)
THDHEMTHBNTIE, Sclik, RMAEDOAEETIZ
7s<, RME LEMEOREREREICEEE TS &
#ZZ, BSA ERHANCHB T DR p THIET S &,
CLrc/CLry 12 (B-BSAc+ fpcGFRe) / (f-BSAA+
fpa*GFR,) TIEMBIEM, Eq.(3) XD Do/Dp KU
CLc/CLa 13 Eq. (13), D¢l Eq.(14) 2 W THEE
L7
Dc_CLc_CLrc _B-BSAc+fpc: GFRc
D, CL, CLr, pB-BSA,+fp, GFR,

B+*BSAc+ fpc GFR
B+BSA,+fp4-GFR,

BRBREBIL, BEFORRANF CL E, A3FHF
RN fp fE, B A GFR KOV A BSA & D
Eq.(15)ZHWTEH L=
P CL,—fp.-GFR,

BSA,

2. FiER - A ROEBNREZERLICER
EHER O

2-1. WRER  IRAICEFEITNEEAEORLHE
MH 0, RPRZBCAARTEM RN T5% LN BT, FEIT
Alb EFEGTHEPMAERTH S RARTA 2 >
(FOM),>® /)L 7oFH > (NFLX),” 7V &F
Y2 (AMPQ), %10 x 512, ERE#H» DL
B - JHR RO AT DWW TOENICBT S R
HEWMBENTA—YOMENH AN AL >
(VCM), 1719 7 )L, X A1 > (ABK), 1620 G F
> (DGX) M2 &R HIEH & U7z

INLOEFIONVWT, 7UT7 7> ADHEMEE
(RHEFEYBIREINT A—%) EHAER - AR
MAEOHEMEME BEREERR) &, bhbhhiEg
T OMWEEKR RO EE LD ZELL TDO LD
BHETH- 7=,

2-2. BEMAEYMEMEINT A -5 ZRB WM

Table 1 IZ7;5:9 VCM, ABK, DGX O £} [ 34
FHHE/)N T A =& ZHWT, WRAICBT 2 RHEM TV
CL, &EHAER - AT DOKEERITBT 5 HEME
¥ CLe ZHH L, CLc/CLy 23R/, 2720,
HT (cm), Wt (kg) ICIIHFEMICBIT2TNEN
DIEHEMEZ AW, A Filn (Age) 1220 &L 7.

Eq.(13)

DC = DA.

Eq. (14)

Eq. (15)

BANCBTFB LY FZ2)Y 52X (Cler)
DO E LT, 120ml/min (3B), 100 ml/min
() %, MmEZ L 7F=> (Ser) OFHEEL
T, 0.4mg/dl (FEE - AHEHZ0), 2 0.8 mg/dl
(B ANBME), 0.6mg/dl (FRAZME) #HWE. £
7z, DGXIZHBWTIE, 5] (GEN) 121X 0 (B
HBNWE 1 (M) 2, SPIRIZIZIRAED/ 57 b
CEHHALTORVWEREL 0%, RAICBITSY
VT 2 EE (Alby) OFHEfEE LT 45.5 (g/1)
2R\,

—%, 7OA RNy I OFEBEHWS &, CL/
CLA ISR NITHIT 5 BSA, AR - 2SR
DEAFWIT BT 2T NTHNOREHEE BSA: DLt &L
TRADES>ITERbINS.

CLc_BSAc
CL, BSAy4
fp*GFR>Sc T®H % VCM, ABK I2D Wi, %
NZNOREMEYBRNTA-FNSHEL
CLc/CLy & Method 1 [Eq.(9)] o HEH L &
CLc/CLy J2 TN BSAc/BSA, [Eq.(16)] #fbikL,
AHEEIE DG 217> 2.

Sc>fp-GFR TH % DGX I DWW TIE, R
MENREINT A —F M5 HEH L 7 CLe/CLy &
Method 2 [Eq.(13)] M S5 HEH U/ CLc/CLy KT
BSAc/BSA, [Eq.(16)] ZLIt#zl, ARHEEILDFE
fiz{To7=. 728, DGX DBLEFNFND 13,
REEFIRR A CL [E % W T, Eq.(15 X0 &EMH
L7z

2-3. IRTEEREZROCATFE SEELR
MNXELHEARE L IIFETELIRE?IIRBITS
WEH & & Augsberger I, Young I, (FE#AIZ
DL HEER), Clark X (FEICEDSHER),
Crawford =, von Harnack O#H £ ((KAEMREIC
HOHEER) (Table 2) BLUSEEEH L 7= H#E
XMSHEBLUEHAER - AYEEAR (Do) &%
L, AHEEZRICDOWT Oz > /=, fp-
GFR>Sc T® % VCM, ABK, FOM, NFLX {ZD W
Tl Method 1 [Eq.(10)] ZM ), Sc>fp-GFR T
» % DGX, AMPC {2 DTl Method 2 [Eq. (14)]
ZHWTDe 2HE L. 728, AMPC 0 Bix%
NEND PIE, EEFEA I E1—T +—AITE
#HEINTWS CL f 502ml/min?® % H W T, Eq.
(15) X 0HEMELE. £/, FOM O fp i3k AICH

Eq. (16)
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Table 1. Urinary Excretion Ratio of the Unchanged Drug, Doses for Children and Adults Described in Package Inserts or Clinical
Reports, and Population Pharmacokinetic Parameter (i, e, clearance)
PR AZS ﬂ:ﬁiﬁF B . B
4, M= (fpy * Bk RROE /INFEEE ] e IR SCERD H A& N /NR R HA N AR
}\Eﬂﬁﬁ%lﬁl#w‘* (1) i N SR FH &2 20752 27 IR
HHR)
; . Age=1 year
(‘{ﬁﬁjli) iv. g b
A 1 CL(L/hr)
={0.1194+0.0619 (Age—1)}
10~15 mg/kg/12 hr .
VCM 90~100% WARERL A v W CL (L/hr) =0.0478CLcr!®
N r)=0. T
0.901) © 2000mg/day  Age>1year ¢
10~15 mg/kg/8 hr
/J\IEI . ?LIEI CL (L/hr)
" ome/ked = {0.119+0.005081 — Age) }
mg/kg/day W
CL(L/h CL(L/h
86.75%19 (RACE) im. iv. im. iv. (L/hr) (L/ho)
ABK 0.939) 4~6mg/ke/da 150~200 mg/da =(0.0165+0.000422HT/Scr) =0.013CLcr+0.0342Wt
: g/xe/qay EAAY wi +26.5/Age
GRATSCE) Mrriik
p.o.
0.012~0.027 mg/kg
WA - I o CL(L/hr)
DGX 76%2D 0’“003‘ 001 /;: 025 5'5' 1 CL (L/hr) =1[0.0530+0.8159EN + 0,0913
.003~0.01 m .25~0.5 mg/da
0.752) g /xe > MBI ) 208Age099Scr—015W 29 /Ser {1—0.0138 (Age—60) }
2LLR : iv.
X 0.878SPIR] Wt24)
0.004~0.012 mg/kg 0.25 mg/day
(BE2D) MEFrEE
BRI -GN
0.0075~0.0125 mg/kg
FOM 85.5% BAE) peo. p.o.
(0.989) 40~120 mg/kg/day 2000~3000 mg/day
R
NFLX 8097 GRACE) péo. p.o. |
0.967) 6~12 mg/kg/day 300~800 mg/day
86%¥ WA E) p.o. .0.
AMPC % RATE) p.o p.o
(0.8310) 20~40 mg/kg/day 750~1000 mg/day

2 The bold and italic numbers are the values employed for the prediction of doses

Table 2. Equations of Augsberger, Young, Clark, Crawford and von Harnack Conversion Table

Augsberger D¢ = Da X (AgeX4+20) /100

Young =, D¢ = Dp X Age/ (Age+12)
Clark % D¢ = D, X Wt/ (150 X0.45)
Crawford = D¢ = Do XBSAc/BSA4
G #iER 3xAH 6 »H 1% 3%
von Harnack O#aE 2%
pSi N =44 1/8 1/6 1/5 1/4 1/3
WT0.980 EEINTBD, BEAEY O INIE RO RAMAROBE AN SR SN TNS

EREEGLTWRWEYD, fpec = fpa EIERIL 72, ZEMBNWD, BatdRELEN-o 7.

RN LEEZIRELOERAEZHWDEE, &N 2-4. Method 1 5 7" Method 2 D Y4 D M KR
HABEIRAEABNEDICRBINTNDHEAIR Ut Method 1 2 UF Method 2 I2 &k % F
RANEHARICDOWTHRFEZTTo /2. RAKEHEIT HERZE ONTYF) 23T 5729IT, root mean
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squared prediction error (RMSE), 2 %RMSE % L/
D Eqgs.(17) U8 ITTHH L 7=.

RMSE= W/—Z(wﬁif‘ﬁ FI5fE)? Eq.(17)

1 & (THIfE — A2

% RMSE= 7; <—§+%@ ) X 100
Eq.(18)

=L, i=1,3,6,9,12,15,18,21,24 s HE L 7=,

SHREEICIIRHENI T CL Ot (CLc/CLy), %
AR EHE A EZ MY, FHIMEICIE Method 1,
Method 2 S UMtk D HEE A & B & 1 5 HEE
ZHWiz. % RMSE (n=9) 2%t L T, Method I,
22L& 5 FHIEE BSA iz L 2 FHIlE & D LLEgic
BUTIE Student’s ¢-test 2 ALY, Method 1, 2 124
2T lfE & &/ NEEREHES - RICK2 PHlES
DEBIZBNTIT IR & /T (ANOVA) #1710y,
SEEMEMICEBREN S 58551213, Tukey DRE
EERTMEN D 55E) £7213 Dunnett ORRE (55
DEAERTTNEE) KXV EELKEET -
(SPSS® 11.0J, =X - E—+ TR « TAfh).

723, von Harnack O#E EIZIX, 9, 15, 18, 21,
24 5 HOREN W, RHEETH S 6, 12, 36
A HXORFEIZLORD, ZhZEh 9/40,25/96, 13/
48, 27/96, 7/24 £ L J=.

] R

1. BEFARYFHRENTA—YERNTTHER -
L4 RE R EHETE A DT
VCM Tl3, AL TIRE L 2 4iE (Method 1)

— PPK parameters Method 1

035 [ _.._.BSAJ/BSA,
030 [ (A)male
5 025

£ 020

<

= 0.15

5

7 0.10
0.05

0.00

00 02 04 06 08 10 12 14 16 18 20

Age

ROy oAby w7 EEICED < KREEHEL
(BSAc/BSA,) M5k 7z CLc/CLy @ RMSE (%
RMSE) 1%, BIRTIZZNFH 0.0104 (8.2%),
0.0683 (81.2%), R TIEFNZFH 0.0128 (8.7

%),0.0794 (82.3%) Tho7/. LEN>T,
BSAc/BSA, NS HEFE L 72 CLe/CLy £ 0 &,
Method 1 2 WTEH L /= CL/CLy DAM, B
I RHEMED RIS T A —F N5 RD 7= CL/
CLAIZH L, NIVFERNERIT/NS Mo (B
p=0.001, %2 : p<0.001) (Fig. 1).

ABK TlZ, Method 1, BSAc/BSA, 7» 53R 7=
CLc/CLy @ RMSE (%RMSE) 1%, BIET i%rh
11 0.00852 (10.9%), 0.0637 (56.1%), '
ZFRNFH 0.00891 (12.1%), 0.0803 (62.0%) TEJ?)D
7z. LMo T, VCM E[fkk, BSAc/BSA, 15
HEE L7z CLe/CLy £V %, Method 1 2 W\ TE
H U7 CLc/CLy AR, Bixs bICTRHEFEYH)
HEIN T A—F M ER®D Tz CLe/CLA IZR L, NTY
FHERITNE - (B p<0.001, ZE :p
<0.001) (Fig. 2).

DGX Tlid, AW7ETiEnE L /zHEE % (Method 2)
DOBILITBIT 2 pIEIZZNZT90.8 BLU88.0 T
Hol=. LEN->T, DGX OFAER - A4EHF
EH#EE T Egs. (19) (20) &72- 7=,

(DGX, HBIE

D¢ CLc_ 90.8-BSAc+fpct GFRc

D, CL, 90.8-BSA,+0.75-GFR,

(DGX, %R

Eq.(19)

— PPK parameters Method 1

035 —--—-BSA/BSA,

030 (B) female ‘ T

0.00 ! | | | ) | | . |
00 02 04 06 08 10 12 14 16 18 20

Age

Fig. 1. Clearance Ratios (CLo/CL,) of VCM Estimated from Method 1 and Allometric Approach (BSAc/BSA,) in Comparison
with the CL-/CL, Ratio of VCM Calculated from Population Pharmacokinetic Parameters, for Neonates and Infants
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— PPK parameters Method 1

035 [ _.._. BSAU/BSA,

030 7 (A) male i
b 025 il

5020
3 0.15
g 0.
3 0.10
0.
0.05

0.00

00 02 04 06 08 10 12 14 16 18 2.0

Age

Fig. 2.

— PPK parameters Method 1

035 [_.._.BSA/BSA,

030 T (B) female e
w2 0.25 sl
5

<020
0,15
Q
2010
@]
0.05

0.00 : ; : : !
00 02 04 06 08 10 12 14 16 18 20

Age

Clearance Ratios (CLc/CL,) of ABK Estimated from Method 1 and Allometric Approach (BSAc/BSA,) in Comparison

with the CL-/CL, Ratio of ABK Calculated from Population Pharmacokinetic Parameters, for Neonates and Infants

— PPK parameters Method 2

035 | _.._.BSA/BSA,
0.30

=
B 025
@]
8020
<
gow
7
2 0.10
005

0.00 : '

0.0 02 04 06 08 10 12 14 16 18 20

Age

Fig. 3.

Method 2

— PPK parameters
035 r_.._. BSA/BSA
030

<
O 025
(@)

S 020

<

5 0.15

2

5 0.10
005

0.00 | | | | | |
00 02 04 06 08 10 12 14 16 1.8 20

Age

Clearance Ratios (CLo/CL,) of DGX Estimated from Method 2 and Allometric Approach (BSAc/BSA,) in Comparison

with the CL/CL, Ratio of DGX Calculated from Population Pharmacokinetic Parameters, for Neonates and Infants

Dc_CLc_ 88.0-BSAct/pc-GFRe o 0

D, CL, 88.0-BSA,+0.75:-GFR4

72, DGX TIiZ, Method 2, BSAC/BSAA mos
KD 7z CLe/CLy, @ RMSE (%RMSE) 13, BIET
1ZFNF4 0.0228 (17.8%), 0.0331 (30.7%), Z'8

TIEFN %41 0.0238 (16.3%), 0.0374 (30.3%) T
Hoiz. LN>T, BSA/BSA, WHHEEL 7=
CLc/CLy & D%, Method2 ZHWTEHL =
CLc/CLy DM, BRILITHEMAEYEREINS
A= M5RDZ CLe/CLA KL, INTYFH/N
IMo, BEEERDIICEESRN>Z (B
2 p=0.235, Z'R : p=0.163) (Fig. 3).

2. BIEEREZAVIETHER - IAHRERE
HeE LD

VCM D Augsberger I, Young 3, Clark =,
Crawford ®;, von Harnack O#i¥E %, Method 1 12

BUIHHEEHRMAED RMSE (%RMSE) 1, BIET
IZZFNEN 141 (78.6%), 204 (64.0%), 96.1 (25.0
) 110 (45.4%), 111 (41.3%), 35.0 (15.6%), %
IBTIXZFNTH 160 (86.8%), 181 (61.9%), 90.0
(25.0%), 195 (73.2%), 133 (49.3%), 53.0 (16.0%)
Tho.

12, FOM @ RMSE (%RMSE) 1%, BET
XENEN 132 (55.7%), 207 (64.4%), 97.3 (26.5
%), 104 (33.0%), 106 (31.0%), 50.7 (22.0%), &
IBTiENnEhn 152 (63.7%), 185 (62.3%), 91.2
(26.5%), 191 (60.4%), 129 (39.3%),48.1 (19.3%)
ThH-or.

Z LT, NFLX ® RMSE (%RMSE) 1%, BWET
13ENZ4 19.8 (55.7%), 31.0 (64.4%), 14.6 (26.5
)156(330 6),15.9 (31.0%),7.20 (21.3%), L
IBTIxENTh 22.8 (63.7%), 27.7 (62.3%), 13.7
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(26.5%), 28.6 (60.4%), 19.3 (39.3%), 7.59 (19.4
%) ThHolx.

L7=M> T, VCM, FOM, NFLX Tiibhbi
MigrE U= H#EEiE (Method 1) ZHWTHEHL 2
HHED, ROHERXLD BBLLEBIT, B
HOEHBIHUINTYFNERIT/NSI NS &
(VCM B 1 XT p<0.05, %I : Clark X LISH
3 X T p<0.05, FOM - NFLX B8 : ¥XT p<

Dose (mg/day) for VCM

Drug Package Insert ———- Augsberger
--=--Young Clark
—--=- Crawford A von Harnack
— Method 1 A Interpolated von Harnack
700
5 600 " (A) male __A.—-’——'f::::_A
> 500
&
~ 400
g
3 300
en
)
(]
2 200
a
100
0
00 02 04 06 08 10 12 14 16 1.8 2.0
Age

Fig. 4.

0.05, #Z'8 : 9°XT p<0.05) (Figs. 4,5, 6).

ABK @ Augsberger I, Young 3, Clark =,
Crawford 3, von Harnack O#t% % Method 1 iZ
B aH#EHRHED RMSE (%¥RMSE) 1%, BIET
TN ZH 5.44 (27.5%), 24.5 (72.7%), 16.5 (44.9
%),2.15 (7.5%),1.71 (5.1%),11.6 (37.2%), 'R
TlFENEN 5.52 (30.8%), 22.2 (71.0%), 15.4
(44.9%),5.85 (21.3%), 1.48 (6.0%), 7.13 (28.4%)

Drug Package Insert ———- Augsberger
--=--Yomg Clark
—--—- Crawford A von Harnack
— Method 1 a  Interpolated von Harnack
700
600 " (B) female T B
500 3
400
300
200
100
0
00 02 04 06 08 1.0 12 14 16 1.8 2.0
Age

Dosages of VCM for Neonates and Infants Calculated from Augsberger, Young, Clark, Crawford, Method 1 Equations, and

von Harnack Conversion Table in Comparison with the Dosages Described in the Package Insert
Some points (A) of von Harnack values were generated by interpolation for the comparison among the several prediction methods.

Drug Package Insert ———- Augsberger
--=--Young Clark
—--=- Crawford A von Harnack
Method 1 4a  Interpolated von Harnack
700
= 600 7(A) male _Aszuzt s
o i o
= 500 =
5 5
,c;:; 400 g
3 =
) )
g 300 g
2 200 z
A A
100
0
00 02 04 06 08 10 12 14 16 1.8 20
Age

Fig. 5.

Drug Package Insert ———- Augsberger
--=--Young Clark
=--=- Crawford A von Harnack
Method 1 A Interpolated von Harnack
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Dosages of FOM for Neonates and Infants Calculated from Augsberger, Young, Clark, Crawford, Method 1 Equations, and

von Harnack Conversion Table in Comparison with the Dosages Described in the Package Insert
Some points (A) of von Harnack values were generated by interpolation for the comparison among the several prediction methods.
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Fig. 6. Dosages of NFLX for Neonates and Infants Calculated from Augsberger, Young, Clark, Crawford, Method 1 Equations, and
von Harnack Conversion Table in Comparison with the Dosages Described in the Package Insert
Some points (A) of von Harnack values were generated by interpolation for the comparison among the several prediction methods.

Drug Package Insert ———- Augsberger Drug Package Insert ———- Augsberger
-----Young = Clark --=--Yowmg = Clark
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Fig. 7. Dosages of ABK for Neonates and Infants Calculated from Augsberger, Young, Clark, Crawford, Method 1 Equations, and
von Harnack Conversion Table in Comparison with the Dosages Described in the Package Insert
Some points (A) of von Harnack values were generated by interpolation for the comparison among the several prediction methods.

TdH > 7. Method 1 2 W TEH Lz ABK D AMPC O #ER - 2.4 R H &H# 2 X1 Egs. (21)
AR, RECEOERARIIHL, NTVFNHR (22) L8 I=.
TIZ Augsberger I{,, Crawford =, von Harnack ® (AMPC, HIZ
WEEIODEEIZKELS (TXTp<0.05), R De=D,- 226.6*BSAc+ fpc GFRc Eq.(21)
Tld von Harnack D#ER I D FHEICKEWV (p< 226.6°BSA,+0.83-GFR,
0.001) #EREL7o7= (Fig. 7). (AMPC, IR

AMPC @ Method 2 IZ B} % BEIZH L TEN De=D,- 279.2+BSAc+fpce GFRc Eq. (22)

T 2269 BRU2792 ThHho7=. Litn>T, 279.2-BSA4+0.83-GFR,
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% /=, AMPC @ Augsberger 7, Young =, Clark
_ﬁ Crawford =, von Harnack O#a%.#, Method
BT B e 2D RMSE (%RMSE) 1, 5
T“Li%h%h 27.2 (27.5%), 122 (72.7%), 82.4
(44.9%),10.8 (7.5%), 8.55 (5.1%), 11.9 (6.1%),
ZRTIEZENTN 27.6 (30.8%), 111 (71.0%), 77.2
(44.9%),29.2 (21.3%), 7.39 (6.0%), 24.1 (15.9%)
Tholz. L7MN>T, Method2 #HWTEHL
7= AMPC O # M &3, Crawford =, von Harnack
DMBERIOMEL ZEHARLFITIFAUMEA>
o, WNXEOEMBIZHTLZNTYFIE, BIRT
1% Augsberger I, Crawford I, von Harnack D
HEREEEENBNS T (p=0.905, p=1.000, p=
0.679). 2 Tl3 von Harnack DB R L D HE
REW (p<0.001) #REZZ>7 (Fig. 8).
DGX (IRfFXEHEFEMAE) D Augsberger K,
Young ¥, Clark ¥, Crawford =,
DT ZK, Method 2 IZH1F 2 HEE HH & D RMSE
(%RMSE) 1%, B TIZZN£40.0511 (43.0%),
0.0894 (84.5%), 0.0764 (69.4%), 0.0515 (45.4%),
0.0511 (45.8%), 0.0524 (47.9%), LB TlZZENZE
1 0.0443 (39.6%), 0.0826 (83.5%), 0.0716 (69.4
%), 0.0367 (34.0%), 0.0442 (42.2%), 0.0381 (37.3
%) Thole, IAEFEEHRITHTZNTYFIT
DWTI, IRNTOHEENIRMCEERREERE
<EENTW/e (Fig. 9). LirLans, KEICH

von Harnack

Drug Package Insert ———- Augsberger
—s=EeYoung =0 00 weweE Clark
—--—- Crawford A von Harnack
Method 2 & Interpolated von Harnack
250
s
S 200
<
—
L 150
Ly
) 100
£
2 50
=)
0
00 02 04 06 08 10 12 14 16 1.8 2.0
Age

Fig. 8.

Dose (mg/day) for AMPC

T HERREE A EE HEICL TRE LZ/ER TR
RMSE (% RMSE) %, BETIZENZN 0.0127
(24.0%), 0.0484 (75.6%), 0.0351 (51.0%), 0.0105
(14.0%), 0.00997 (13.7%), 0.0112 (16.6%), 22
T ENZHN0.0101 (24.3%), 0.0441 (74.0%),
0.0329 (51.0%), 0.00358 (9.9%), 0.00578 (8.3%),
0.00122 (1.8%) THho/=. L7=HM">7T, Method 2
ERAVWTEHL - DGX OEMABEONTYFIL, B
I3 Tld Augsberger I, Crawford X, von Harnack
OEREFEENZ (p=1.000, p=0.996, p=
0.988), !B Tl, Crawford X & & HIT
sberger I, von Harnack D#iE X LIV HF X
Mmo7- (p<0.05, p<0.05) (Fig. 10).

£ £

BERRINC L < WS TS Augsberger =,
Young ¥, Clark ¥;, Crawford X, von Harnack
DODWERIZK D HEELIL, TNTNEM, KEH, K
KHEBICEKOHEFET 5 H1ETHS. Augsberger 1
% Young 72 EDEEIC K HHEE L, F—F#T
HREDOBMNIL W EEE L7285, Augsberger
RIAEEHEICE<ABL TR EINTRAIN
TWan, #HERXNERINZYK (1930 ) &
INBDFENRI S TWBBEIZBWTH 4312/
WOEMBEREZKMTZLINIERETHS. £k
Augsberger I X 5 A RIIF I U TEMBER

Aug-
IT/hNE

Drug Package Insert ———- Augsberger
SEsEeYeung $Z0 Hedssmw Clark
—--—- Crawford A von Harnack
Method 2 A Interpolated von Harnack
250 .
200 | B) female .= T
150
100 4/ T
50 | g
0 - 1 1 ]
00 02 04 06 08 1.0 12 14 1.6 1.8 2.0
Age

Dosages of AMPC for Neonates and Infants Calculated from Augsberger, Young, Clark, Crawford, Method 2 Equations,

and von Harnack Conversion Table in Comparison with the Dosages Described in the Package Insert
Some points (A) of von Harnack values were generated by interpolation for the comparison among the several prediction methods.
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— Drug Package Insert ———- Augsberger — Drug Package Insert ———- Augsberger
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Fig. 9.
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Dosages of DGX for Neonates and Infants Calculated from Augsberger, Young, Clark, Crawford, Method 2 Equations, and

von Harnack Conversion Table in Comparison with the Dosages Described in the Package Insert
Some points (A) of von Harnack values were generated by interpolation for the comparison among the several prediction methods.

Clinical Report ———- Augsberger
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Fig. 10.

1.8 20

Dose (mg/day) for DGX (p.o.)

Clinical Report ———- Augsberger
--=--Young e Clark
=--=- Crawford A von Harnack
Method 2 A Interpolated von Harnack
0.10
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Dosages of DGX for Neonates and Infants Calculated from Augsberger, Young, Clark, Crawford, Method 2 Equations, and

von Harnack Conversion Table in Comparison with the Dosages Described in a Clinical Report
Some points (A) of von Harnack values were generated by interpolation for the comparison among the several prediction methods.

I 5720, #HAER - ARG EEZL<
RE®H->TULEW, 1AM OEMEHEITIIHN
%2 EMTERWY. Young X b [FIERICEBITH L
THEBRIZHEMT 225, #ICHER - AAhETizd
BRABHSTUESMEMAH D, 2 %A DEH
BHECITIIHWS ZENTERWN, Clark X0 LD
IRREICKDHEED, Tl K 2 AR B
g, MFHERER OB EMBRINBZ VLD, —ik
IR GREZ DB AES > TLEN, EOHEMN
+oHrnwEnndH D, —JF T, Crawford X5
von Harnack O#fHE £ 72 & DREEREIC L D HEIT
Mg e PRI E K U BARREAICHA L TR d

5] EnWHEZHED LT, EBYORILHKIZER
T S lisds T b 2 [IFhif & B D v X D&% REKM
FBOEND B WTZNITEFI L 7= TERT Z &I
KOHRAEHENSNEEHEZRDZBDTH
%30 Z U3, Yo CL igess 1 e %
EVIHIHEDH EITRD N DEZTH DN, BHHE
%9 GFR & BSA OBBRAITE A ZE 5780 2
KEEE72>THO [Eq.(11)], EEIZIX GFR I
BSA IZHHIL Tz, ZZTohhbhid, Bk
MEEYICBWTIE, #iElE - AT EOHE
DfREE L TEY CL L E#EICEEfRT % GFR &k
UOSc2HWELANLDIEHETIIRWNEEZ, R
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E#RBION U AR &N S O AN - ALgh RS
FROHEE & il A7z,

VCM, ABK, DGX (3 ENIZ 3B W T if 1 3£ 4 R
T = 4% Y > /% ( Therapeutic Drug Monitoring;
TDM) WHEBEIZITHON TR, MoOFEFNTERT
RHEMEEYEE)N T A —F OHEB LWV, T T,
fp, GFR, Sc DA M EW R EE2ZE L LH# & X
(Method 1 % X Method 2) & BSA¢/BSA, % H A
AN TOMREE KO MIGRET — % 1% WA
Y CLEZSIHURBHRIZT S I &T, Method
1 % T Method 2 O 5 M & N IEfEME 2 52T E 5
EEZ, BRI ETS . TO/RE, TRTOHE
KB W T, BSAc/BSA, & D Method 1 & T8
Method 2 O 5 23 REEE [ g AT O il & 3 W HE 8 1 & R
L7 (Figs. 1,2,3). BSAc/BSA, 2 WTH A
B - JHBICBT 28 CL 2 T3 % HiEdfl#E T
WXH 50, B OTXTOHEANZDONWTFEUME
ZHZTLEDDITHL, bNONNEE L EHE
T EAN OIS U TE 4 ® CL FHEINATHET
HO, HEEHEOREE L TZLTHS. KT,
VCM, ABK ® X 573 fp-GFR>Sc T & % ##1%,
S, RREDEEZRIZEALEZITRNVNED, fp &
GFR 2T 2 DA DHEE CHREE TRV ARET
HdBENVWZD., Tixbb fprGFR>Sc ThH % HHA|
&, CL¢/CLj % fpe © GFR¢/fps+GFR, TTFHIT
EHEEAONKL. £/, Sc>f{pGFR TH 5
DGX IZ2BWTH, Method 2 215 Z & T CLe/
CLy, O THINAEETH D, fhid Sc>fp-GFR ThH
AN BN T H[EAEIC Method 2 T T HIAN A fE &
B5EEZLNT.

A XFEITBIT H/NEERRIL, REYZD THE
AENRDOLENTVNEHONE N, ZOHEEL
T, KEHZVOEHRIIFTENES T, HER
IR TIHARID R IT W=D, KR ((AE) /K
FEBEHNREL BBV ENET NS, Ll
SRS, bnbiuIHAER - LR fp, GFR, Sc
23U ETHAMBREDREICB T S ERE
FICERET 5 2 & TR ORENSBIICE DW=
FEHEEMN IR D EE AT, £ T, ShEH
L EMEkDHEFER E Dbt Z21ro 7. £D
fE S, fp*GFR>Sc ThH 5 HAID S5 VCM, FOM,
NFLX IZHB W T, Method 1 ZHWTHEHL ZHE
HEHERL, BREBITRMCEERE SILWHEEME

Z/RxL (Figs. 4,5, 6), MOERHEELEEILL T
HbEUTHo. —F, [FERIC fp-GFR>Sc TH
% ABK TlZ, von Harnack O#iEE&DOF D AEKE
BICEHHEENRMACELOEHAEICRDIES,
Method 1 T H & % /Nl L Tz (Fig.
7. LnLiams, BEMEYEIRE/NS A—4% % H
W/Z 31 Tld, Method 112Xk % CLc/CL, #EEE
DZBHENRE SN (Fig. 2). SlElLiiatic
MW/ ABK ORfMXELH/NEER R, BRR
B2 b LITHEREMTRDN TNSD, #ERE
W10 THOZDOHFT 2T OHAER - A
B 6flEME D DN ENBEREL THETS
N5, iz, FERICBWCORESCED/NERTE -
REICHEDSEGZ2To2ETA, A - /NRIZI
L TELL T 7O LR, REMOEENZED
SN EDHREINDH D ZEH, BFTOIRMNCERK
H&ZEREFT20EHZRBL TNV, HAERED
SHALRITNT TRIEEIRERIR - [RAIEFERESIR
WX IMRKELEHT D720, FHicHER - AR
D & D I ARAEEVEIZ D W TEHERE D B BT S 72 B
%"0NdH5GCGFR ZEETHIEFZEETHDEEZ
5N5. UboZEnS, 2 FOHER - 2
BT U CHUIRD ABK OIRMN XE/NEHRHE (4
mg/kg) IIHFTRETHO, REM CL LOHE & &
H—F L7z Method |l KOHEHINDEFARED LN
HIETd % Al RetE AR S 7z,

AMPC I, 7>EZ U > EHML -G ZEFD
RZVY VREHTH D, R D R¥EANT, —
fRiCHENE <, BT = iR I X 0 R
B UANT K B PR PR AVRER IR A 3t 58 2 A
LHZENmeNTWS, DF D AMPC Tl Sc>
fp*GFR TH D, fp°GFR & Sc 2 & HITEET S
NENRH D, I T, DGX O REMEYBIEES S
A=K DM THE M B D) U = Method 2
[Eq.(14)] & D AMPC O¥HEOHTE 217o /2.
ZF D5 %, Method 2 & Augsberger #;, Crawford
X, von Harnack OMEEZHWTHEH L -EHA&E
N, RN EOEMELTWHEE/E>/., DGX T
AL U 7= HEE 1Y AMPC THRN. L/ Z & T, Sc
>fp:GFR TH 2 &1L, Method2 2 W53 Z &
THYBHEENTES Z ENM> 7=, von Har-
nack DR EIX, 2T TIX4 5 GHAER, 35
H, 6 nH, 1% OAHDAHKGOHEETD 3703,
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Method 2 T & U3 = 5 1Y 7 fE D H#E & 78 vl fE & 72
D, XVEHATHBEEZLNS.

DGX 13, IRFITXEEHE S OHKIZBNTIT,
ITRTOHEXNKIBIZHREEL 2 (Fig. 9). DGX
DAERFREIEIT BT 2 WA SCE /N /N & 0.012
mg/kg/day DFEEL, WA LERANRNEHE
0.25mg/day (=0.004 mg/kg/day) IZ% L TH 3
FENROVDENWERETHD. ZOMEEHNDE, 6
RO DOHRGENBICHANEFRCHNE SRS,
DGX I <MHoBHINTELEKTH O, HiT
DB LEITB T 2 /NREAEIL 1957 F LR AR K
AITHD, TOROEKT —% OEBENSEHL /-
HbOTERWED, HETH S AREENRKRIN
7z. E£7z, DGX OHfFFEIEICB T 2 m/ N EfTEZ
HrEWR - 9/ R 0.0075 mg/kg/day EFEL TWD
WMEPNH D, ZOMBIZKLLRTEHEEFAEICH
WTRHERD I iiat 2175 &, Bir L $1T Method
2ORERAE <Aoo/ 51T, DGX T3,
Method 2 [Eq.(13)] Z#HWTHHI L/ CL lLER
EFNT A= N 5KkD7= CL ELIZEWEE B>/
(Fig. 3) Z&,5H, GFR, fp KO Sc DB
FEEZE L LEAREEDOZ YIRS N

HERERADY NI IEERDENERLZH
EZBNWT, TEFI U EFEAERUREE
TH357 BT T, fpe/fpa tbhY 0.90/0.78
(=1.15), P IF > Tlid fpc/fpa LAY 0.80/0.68
(=1.18) TH%. fpc DEMICHESI BLEEEL T
DRONNEEE L= AL TIE, AMPC Tl fpe/fpa
kA% 0.91/0.83 (=1.10), DGX T3 fpc/fpa LAY
0.88/0.75 (=1.17) & FRE#MEMEICIFTHEL WEE
20, RREICHED fp BLEEEL ZEHEHEEMN
RIS ETA D, £, fpc/fpa lTDNT
W, YNNI KBRROEWEYIZESWVERZRT 2
», HIZ BSA/BSAL ZH WAL D bR AHEE
EZoNb.

SEIOMETIX, #HiERE - AHEBT 2 BHEED
RO E LT, CLrickE HE2
KT T EEZ 55 GFR, fp MU Sc 2ZE L7203,
F,RIZDOWTIE, #HAER - AHBERADEITD
NWTORBERIZIFEAERWZD, LW ERE
U THEE RO Z 1T 72, b#b@#b JBRS 1T
W, ZOREDZEMZFEY 2BENH S, FIZ
DNTIE, EWRIGRFZICHNT, #HARE - AR

ERRADEN pH, JHLEICH T 2 EMRHEEEZ
LTHIEEDOEND N T > A R—% —THE P-p
N EDORBEDENIIRD, FRHAER - A
PR ERNTBWTEHT SN DH 5. DGX
@ B 1 90.8 (HM), 88.0 (M) & AMPC @ g
fifi 226.6 (HM), 279.2 (M) DOEIZ, RMED
WIZHRITHEY N T > AR—4%— (DGX I P-4
& 2NZ'E, AMPC 13 OATP) OFH D ZITEK
T2HDEERTES. 5%, ZOXIBEMRNE

HINDHZEICEDT, RIAR—F—-TLITH
EATEIL, XOEU/NEERAEDOHENTE
5O BEEZONS.

A, HANTOMSRESE MO MERET —4% 0
ZWRERTY CL R OB ESR A& Z 5IH U bt
B HRI1I29 % 2 & T, Method 1 & TF Method 2
MEtEiTo7. — AT, SIAHUEmRXTHEINT
W% CL DIEMES EXEENARFFRICH T S HERO
HBZICH U CRERFEEZ KT T I LITHEET 4
ENdHDH, iz, NEEHAEOREEELTELL
TN YFHRBOEEZSEZIILED, TOREHRE
DRI DONTIIAHZ R D H D, EfES LOHE
WOWTHEIIREFT2LENH L. AFXDED
BRYHY 7O0—FEHAGDESZEICKD, K
0 BHE IR S 5 /INR SR BEYE O F 1w & AT
LTWSBEND D, AHERITHBNT, bbb
1 HEDH#HEZHME L., Larlans, EBEOD
EYNRBETRE— V7 BREOHRELEETHD, O
REEEETH2LENDD. ZOXSREA, 1H
BEOHEEZE 1 BI~ERENCHSTT S I EITX>T
WU BRE -V REEZELZENTESLEEZ TN
%, £BR, ZROHEMBOEIIDOWTIE, LMt
B A\ @ BSA KX GFR 3Bk A\ @ BSA U GFR
&D%ﬁm—ﬁf 02 DB D BSA & TF GFR
13EE FZED 57028, BSA:/BSA,, GFRe/
GFR, %_‘ﬁﬁ W% Method 1, 2 U Crawford =, Tl
ROFMNENEE &7 7.

AWFFETIE, BEHRMREEY O - FE)EEH
BEOEYEBENREEER L HEELL T, fp-
GFR >Sc IZHB W TiZ Method 1 (fp-GFR THiET
% Jii%), Sc>fp+GFR 2B W TIL Method 2 (fp-
GFR U Sc THIET 5 41k) 205 2 &nizy
THhadTENRBINE. ERO/NEEFEHEE T
AW sN/-Eln, REBIOAREEIRICED Hik
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CIRRBD, BYBEEENKT ThS GFR, fp &
OSc DFEEEZEERL/NTEHARZOHEIX, h
FTHIRIZITObN TWisWEHi Rl 7 70—
FTHDN, EHEREOE(NEL WHARE - 2.5
WBHIIZPWTHHRAETOHLEZA DN, R
2, NBIZBWTHARBRN R WHEZ ED 25T
INBICHERT 28121, BFEOBREREZE R L
IRDNIERIRITEHNT, AEHEHEEEZH VWS EE
BEDEnwEEZIENS.
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