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WL L, 23 B4 T AR AEFR 704 (1 me/kg M 2 mg/kg, 5 8 h 4525—¥k ) o 1E36YT)T 8 h, 3d. 7d Wil
R R DIRE, IO SRIFI RS ARG O, A 2R I . R 2 myg/ke AR MIZYEE | 1L
HHHRA RS T 1 mekg 20, EEBICT 1 mg/kg 2H (P<0.05) . 2 mg/kg 48 LG 7 d YRI5 1 R
W% 1 mg/kg 470 (P<0.05) o BigH B ILBYR S0 0T BRoR 54 5 B A IE IR I8 52 IE A 5% (P<0.05)
it AR AR E LSRR R R R AR R8N 12 R S A 255, 2 my/kg EAIRIAY T IFIET 15
SORET 1 mg/kgs A L X S AR A 7790 2 0 iy 2% S R LA IE GRS S AR J5 F e, TSR 7 U 24 v 3
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Investigation of pharmacokinetics and pharmacodynamics of different doses of
aminophylline in very low birth weight infants

YANG Xiao-Yan, ZHAO Jing, SHI Jing, WU Jin-Lin, CHEN Da-Peng, TANG Jun, XIONG Ying, MU De-Zhi. Department
of Pediatrics, West China Second Hospital of Sichuan University, Chengdu 610041, China (Shi J, Email: shijing4556@
sina.com)

Abstract: Objective  To study the pharmacokinetic and pharmacodynamic features of different doses of
aminophylline in very low birth weight (VLBW) infants with different postmenstrual ages, weights, and ages (in
days). Methods A total of 40 VLBW infants with apnea were enrolled. After an intravenous loading dose of
5 mg/kg aminophylline, they were randomized into two groups with different maintenance doses of aminophylline
(1 mg/kg and 2 mg/kg, once every 8 hours). Blood concentrations of aminophylline and liver and renal functions were
monitored at 8 hours, 3 days, and 7 days after the loading dose. Attacks of apnea were documented. Pharmacokinetic
data of aminophylline were compared between the two groups. Results  The steady-state plasma concentration of
aminophylline and plasma clearance in the 2 mg/kg group were significantly higher than those in the 1 mg/kg group
(P<0.05). However, the elimination half life was shorter in the 2 mg/kg group (P<0.05). Days of apnea attacks within
7 days after birth in the 2 mg/kg group were significantly fewer than in the 1 mg/kg group (P<0.05). Aminophylline
plasma clearance was positively correlated with age (in days) after birth and postmenstrual age in both groups.
Conclusions In VLBW infants, pharmacokinetics and pharmacodynamics are different when different maintenance
doses of aminophylline are given. The maintenance dose of 2 mg/kg is associated with a better effect in the treatment
of apnea. Postmenstrual age and age (in days) should be considered during the adjustment of dose, and routine blood
concentration monitoring should be performed. [Chin J Contemp Pediatr, 2015, 17(11): 1171-1175]

Key words: Aminophylline; Pharmacokinetics; Pharmacodynamics; Maintenance dose; Very low birth weight
infant
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JEARR, #ARRE SN A AL BE, 38 AT AR EUR
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WA IR BN 2 — o B N I R 45 1) A 3
FEBCEEN fhve R, 25T L B s
I PR 5 5 FH A 245 0y PR R B RN 2 25 ), AU g
FOE B A R e R BT R A R
AT T U R 5, AR IR T ]
SRR O, BT HERE IO A REIR YT )
EEET, N 1~2 mgkd™" . ESMIFI BN, &R
BAE L LR N AR B LA R 25 57 P ik
I ARG ST I 55 HEATIR ST 250 M (therapeutic drug
monitoring, TDM ), MR B 2y, AR IR L
Mgy 4, ANFER I E R KL TDM $odls, 5
RV 70 i B AR EA [ IG0 . A [ A o e
ANT] H AR AR S A A L 254030 ) 2 M 2 350
Feni, MRS %

1 ARSH®

1.1 RIS

TE L 2011~2012 47 38 B #7 A= LB H A 17 g
BFRER, T M A IRIE YT ARG A AR L
40 BIHBIFGEXT S

R CZ B A ILE (FapR) ),
W BT 15 5E R PR 452 11 >20 s, FEREA O R e
(<100 ¥ /min ) B PEFE S8 i S0 R0 REAIC AN
WU IR .

HebmAnife: BT EDRem EE; 2
AR BRI L R TR R AR
FHH A AT e 52 i S 5 08 245 v FE R L 2 L 3L
WEFRLL B 2% PR T 4

AR FE ARATF IR B 10 B 2 53 2Ll S W
b=
1.2 SFEWEBTHIE

Ve ZSHE ST (0.25 /10 mL, K H4HE
RAEMmAF ) o BILEEZ AR E (5 mgke)

FRIK SIS, BEAIL ARy 2 A AN [) 4E 45 5 4
— 2 B4R O 1 mg/kg, B 8h 4325 —IK
(1 mghke 4, n=20) , 5 —4EILWYEFHIRIT
| 5 h 2 mg/ke, 8h 25 24 — K (2 mglkg 4,
n=20) o AT TERE 42 20 min, BT R
ILEEREZ ERGAITIR 8 hy 3d. 7d RESNEH
JU I 1 mL W i 24 v BE R SR, IR 2
7 d WL PR AS A ARG O . IR . O S K
TG0 TEAERHAIT IS IELE 5 d RUELR PR (55
AR,
1.3 SRFWMZARENE

W5 I RE L 1000 x g B0 10 min, K ADVIA
Centaur CP ZS % 2 B 4% k27 't 106 A6 ) 2 2% i .
R . R 2 150 & B Siemens Healthcare
Diagnosis Inc.. % W & % 1Y 5 A% & 0 W B2 Ry
0.5 pg/mL, A IFE Fl_EFR 2 40 pe/mL. H ] K H
N E AT 3570 S R A <5% .
1.4 HRIDESH

R 4l A TR i 00 2 N 2 2 e 2 AR Bl
O AR, B -EmARL, RSN )
o MW/Pharm3.6 ( Mediware, Groningen, The
Netherlands ) #EA753H7, SrRRHARE | A EAGEY K
A J5 S I 25 AT R A it 2l e 258 g2
2k R [T AW DAL e R P 1 ] TR
(CL) . RWAMHAER (Vd) Febagl (12) .
1.5 SFit=EsHh

K HI SPSS 19.0 BAFHEATGE 27000y, THEBE
B + bR (xxs) sl (PUsris )
[M ( Py, Pi5) |3, ARIFCECR AT ¢ K5 aifk A
K TR (%) Fox, ARIBERHR
T K55 AH S AE 2 B R T L AH a3 . P<0.05
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Fz1 WAHBILHIGKEFIE

1 mg/kg 2 2 mg/kg 2H 2

T

nH (n=20) (n=20) ) {8 P
B [n(%)) 12(60) 11(55) (0.102) 0.749
WIENGIES (x5, 7)) 31225 303+ 1.7 0.450 0.655
TRTE (e x5, 9) 1310+ 195 1279 £ 210 0.545 0.589
AJE HIE (£, d) 9+6 9+4 0.829 0.413
IALEF (x + s, umol/L) 48+ 12 43+ 11 0.160 0.874
AST (x = s, U/L) 42412 36+ 14 0.206 0.838
ALT (x + s, U/L) 29+ 11 31+10 0.040 0.969

VE: AST: RAEBEILFHEEN; ALT: WRRMEIILHE.

22 WMASRFHARINNFEERIILE
2 mg/kg RSS2V BE | IR B 8 B
BT Lmgkg 41, PRWET | mghg 41, 254

Gt (P<0.05) 5 AL LA A1 75
MEFIGI AR (£2) .

*2 BMABIWARINFESHEH  (x=zs)
2851 n TR M ZGHREE (ug/ml) RS MAAER (Ukg)  MIKIEBRE [L/(kg h)] L (h)
1 me/kg 21 20 52+23 0.61+0.12 0.015 + 0.006 2711
2 mg/kg 41 20 94+55 0.67 +0.32 0.025 +0.012 24+9
fl -4.084 -1.611 -5.107 2.325
Pl <0.001 0.116 <0.001 0.033

2.3 SEFWIMKFRESIRAFHEREX S

Pearson A 5¢ 73 A1 ) 45 R B 78, 1 mg/kg F
2 mg/kg P H LI AN K G R R 5 42 )5 H i

(r 43508 0.782 J% 0.826, ¥4 P<0.05) KK IERGTE

(r 4353120 0351 }2 0.841, 4 P<0.05) ¥R 1EAHE
(K 1~2) 5 M SEREICHCYE (r 43518 0.144
J%0.027, ¥ P>0.05) .

0.047 @ 1 mgke - =0.826 0.04 7 + 1 mg/kg N =0.841
= 0.0351 2 mgkg P<0.05 = 0.035 2 mgke ] - P<0.05
=19} j=T9)
= =
E 0.03 E 0.03 1
M_ 0.025 A 0.025
% 0.02 r=0.782 m% 0.02 120,351
) P<0.05 ovi )
%X 00151 * ) % 0015 P<0.05
= $ =
E 001+ b3 . E 001 A
fmﬁ 0.005 E& 0.005
0 T T T 1 0 T T T T T 1
0 5 10 15 20 24 26 28 30 32 34 36

AJr Hig (d)
B 1 &FEEMmRERESEFHIRNEXE

24 MASFHEAMFERILE
2 mgtkg 2T 75% W LRSS I 24 vk BEE A B
5~15 pg/mL, W B ET 1 mgkg 41 (40% ) ( =4.361,

KR ()
B2 SFEHEMEERESRKRERKOEXE

P=0.037) ; 2mgkg HASG 7 d PN & AR B (5K
AR /DT 1 mg/kg 21 (Z=2.32, P=0.02) (£3 ).
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- TRFIAN [7] 1 245 e 90 BT 9 A K ()% ] PP 5 AR R AR
Z n
<5 pg/ml 5~15 pg/ml, >15 pg/mL [M(P,s, Pss)]
1 me/ke 41 20 12(60) 8(40) 0(0) 0.5(0~6.1)
2 me/ke 41 20 5(25) 15(75) 0(0) 0.3(0~3.4)
L) 4361 (2.32)
P1{E 0.037 0.02

25 MWHAARRKRMELE

WAL B LE K i & R 22 R G R 3 L,
M HZY 1 h J5 O ZANE K A9 22 5t 4 e 40 1
RN (F4) .,

x4 MABRILHNARREZEFRILE
JERK & AR 03 (YK /min) LA (mmol/L)

AL [n(%)] (x+s) (x+5s)
Imgkeg 2l 20 3(15) 143 +34 423+2.1
2mgrkg 2 20 2(10) 145 +27 4.8+1.6

7018 0.174 (-0.535) (-1.436)

P{E 0.676 0.596 0.159

3 itip

WP BT 452 = LI WO e 22—, il
WP T (5 7 LA B A BB N 25 IR T
B3 B 5 A 2 40 g R R N4 2R 24y 1T
FH L I A 2 3 o E TR B R AT A2 IR B
SRR R N, SENIOL Ry LU A& I ECENeE I b (R E e
SFIREZ AN, IR PRI SR Bl BEmBLR YT Co,
R s BG I o paE i IR R R LAY I
A FNOE IR LTI AE, AT E1 B 9 T BT 15 A 1
B g 20 e 70 AR TTF4R, WIS 259
Y T B a5 LM 5, I R 32 200 A 1 2
RS M BRMIE DR, — AR D7 18 B 2 LI
PHE IR SEA 2 1 B

AN A0S £ e r R AR, HZGHAE
FER A THM, & R KRR, 76K
N, AT 85%~90% F=EAE T WL AR 15 5 1%,
AR AR T 40 M (5 R P450 [W) Tl CYP1A2 %
CYP2E1™", i iy 58 A2 JLAF Y CYPLA2 #RAK, X
2y 40% BRI, 5549 50% 38 3L B E LA
JEEIE A bR Y AR AT R A B, BT
WA A A L5 AR N 2RI AR AR TR

A2 REN 12 SRR AR N B AT R 2 5+
HRWA AR R, ik P, &%
BATRY R B SRR RO R, IATAYTE R
WEFERIERFRY TR, O 1~2 me/kg™ s

MW/Pharm 3.6 f2&1fif % Mediware 23 &) FF & [ 2
(NZIPAE 2L PSS I R ST U ETR A DA Rt S
— W M R, AR D 24X D
7405 125 () HC A AR 2540 80 ) 2 A B A v
A (STS) | ARRIERGRNAAL (NONMEM )
FAEPA D (GST) HA RAFH AT Lt ™, AR
RO T ST AR S T A A0 AR i 2y T
LI 25 BE — i) 2 s

AW RN, AN A S B A4 A7) 1 1 £ 285 1
e MATEERFSCE AR 2SR, 2 mg/kg
B ILARR A M 25 R B s R R s T
1 mgrkeg 2, MR T 1 megke 41, X5 A0
FEAA ARSI G R 55 700 i SR A E L M SC R AR A
A7 6O AL R A TR B R A S
HRILMWA G H I R IERG I S IEADC, X 558
Az LB /INBR U AR B AR JSH 881G i i ax — AR
HEARAT , AP AT T 4 R — 2 ISk,
FRTAS B BESG I B if i A B BN ERDE S R, O
T BRI R VE R M ASBFSE /R 2 me/kg 41 L
BB T 1 mg/kg 41, HARZEMRE, Al
B AT RAE RSN T 25 s bR AT G

AT A FE B B2t SR 1 IR BT 45 A A 5K
ML 254N 5~15 pg/mL ", ARBFFE ER, 2 mgke
b 75% 1 B LER S ML 245 WK BE IR B 5~15 pg/ml,
M & T 1 mgke 41 (40% ) 5 1 H 2 me/ke 41 55
JL7 d NIRRT A5 A ) R S 20 T 1 mg/kg 4,
Vi 2 mg/kg MR BRI T 1 mglkgs WFFEINR
2111 245 3 BE R Ak 20 pg/mL T BE HE I AR0RR S5 AN
KR AR g HR AL AR LA A & B 24 i
T 15 pe/ml s 54, WAL ELIE K &A% T
REZS, HWARILUZYE 1 h (0% bR
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T F 25, R 2 me/kg MILAEREF I A1
AR A
FELXT AR B ) S IS AN (U T 1 25 ¢
JE, RMAIFERGE. FRE N, NIREEEL
FWEUNRITRCR . &I 25 Al e M
JLoX P B S 25 W T B, AR IR RIS A:
A RIS, TR L b AT B D P R e
KIGY TG . IR T R O BR P
AWFFEIL R IR SR A L A 22 25 TP R i e
HINRIT N B OIARSE " AR R, e
ZRT BT A AR A AAEE LB 4 1), 2 mg/kg
AR BRI T 1 me/kg, FR RN A
A TR ARG AR AR H A= R ER LA [ 4 45 70 o
K2 ICEN )2 AR SR RS, I
ANBEAF I 25 9 BE /K P AR IR B HEEIE I SR T 2
AR SER] . AT R R J R 253
FERMEKIAENGIE XA S B R IEASS, HA4E
FER A AR OGBS, TR AT ) e A R I
%8B ILRMIE IR SR Jm B, [R5 4T
AR 257 JEE )
gi b, TR EZIRE G AR A R E LI
BTSN, HEFRE T 2 me/kg M4EFRF, (HFFIH]
P AT AL I 24 B8 ] AR Sl PR 24 o
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