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Table 1. Characteristics of the patients.

Singletons Twins
Mean * SD (range) Mean * SD (range) P
No. patients 67 38
No. blood 213 182
samples
Age (y) 32.3+5.4(20-42) 31.8 + 4.5(18-42) n.s.
Weight (kg) 57.9+9.3(39.2-95.2) 63.0 = 8.9(37.0-97.2) <0.001
Infusion rate
. 2.1+*+14(0.4-71 23+1.1(0.7-4.7 n.s.
(ng/min/kg) { ) ( )
Serum
concentration 73.0+£46.7 (18.4-220) 88.2 * 46.8 (28.4-290) <0.01
(ng/mL)
Clearance
1.75+0.43 (0.69-3.65 1.59 %+ 0.30(0.83-2.47 <0.01
(L/h/ke) ( ’ ‘ )

MiEFY b RURELZ SRt EZ AV HPLCIEICE W HIE L= & 2
A, MEEFEO Y SRV 27 VT 70 AR, HBEE LD HH BTV
Bl 725 72(1.59+0.30 L/h/kg vs 1.75+0.43 L/h/kg, p<0.01) (Table 1. Fig. 2).
B LR T M & MR Em ClE, mMiEHRY PR VIREICAREREZEZTRD L
727> 72(97.5+61.1 ng/mL vs 89.6+50.4 ng/mL, n.s.)(Table 2), 1EjpE T
X, MR O mMEF U b KU R HER T IR L CE DR ICHER S
. 7-(85.8+39.7 ng/mL vs 65.7+38.7 ng/mL, p<0.001)(Table 2).
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Fig. 2. Relationship between ritodrine infusion rate and serum ritodrine

concentration in 67 singleton (O, y =30.1 X +9.34, r =0.930)

and 38 twin (@, y = 39.2x - 0,79, r = 0.907) pregnancies.

Regression lines of singleton and twin preghancies significantly differ (p < 0.01).



Table 2. Delivery outcomes of the patients.
Singletons Twins p
Means = SD (range) Mean = SD (range)
Premature
No. of patients 20 25 -
Week of birth 33.5 =* 3.60(26.4-36.9) 35.1 = 2.35(26.9-36.9) n.s
Birth weight (g) 2093 = 845 First 2300 =% 442 n.s.
(524-3320) (1538-2936)
Second 2115 * 533 n.s.
(1174-3236)
Serum concentration 49 samples 117 samples
(ng/mL) 97.5 = 61.1 (29.2-220) * 89.6 = 50.4 (28.4-290) n.s.
Clearance 1.77 = 0.45(0.69-2.84) 1.53 * 0.28 (0.83-2.34)t <0.01
(L/h/kg)
Term
No. of patients 47 13 -
Week of birth 38.1 % 1.17 (37.0-40.7) 37.0 = 0.04 (37.0-37.1) <0.001
Birth weight (g) 2932 *+ 440 First 2627 + 323 <0.05
(1524-4004) (2106-3200)
Second 2507 * 277 <0.05
(2062-2994)
Serum concentration 164 samples 65 samples
(ng/mL) 65.7 == 38.7 (18.4-187) 85.8 == 39.7 (30.4-208) <0.001
Clearance 1.75 =+ 0.43 (0.82-3.65) 1.69 =% 0.31(1.14-2.47) n.s.
(L/h/kg)

*p < 0.01 vs singleton term deliveries; Tp < 0.05 vs Twin term deliveries.

IR MR P I R R O E B RE D B bic L v . o RNEIE L B+ 5L
NEHNTND, S5, FEOHERMESCEKEREDENLDL, HIFE N
IR TG EINTZEYO 7 VT T AREZENDY ., WEEmo 2 7
U7 7 A%, BpEm LB LTIRTLTWS &E 2 b0 2 (Fig. 3),

Ritodrine clearance (L/h/kg)
N

Singleton Twin
(n=67,213 points)  (n =38, 182 points)

Fig. 3. Maternal ritodrine clearance in singleton and twin pregnancies.
Lines within boxes define median; ends of boxes define 25th and 75th percentiles.
Clearance is significantly lower in twin ('41.59 =+ 0.30(0.83 - 2.47)) than singleton (O,
1.75 =% 0.43 (0.69 - 3.65, L/h/kg); p <0.001) pregnancies.
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U b RU BB Z@EE L, AR O CHEIR, RImEEE., 55 RS
HEEINTWEB, FTHBITRICOVTOREITIZEAER Y, HFRITEIT
A S EENETH Y 20094 4 A6 20104 3 A To 1 HMICHhEFR
FEX M, FENERR, EoLRER EORIEREE=%Y 7 Lk
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TN TR SNz miEF Y N FU CREL . #2emitgs % vz HPLC
EIZ X0 HE LT,

Table 3. Characteristics of dichorionic twin pregnancies.

Category Mean +SD( Range)
Study period April 2009 — March 2010
Maternal Subjects 14
Age (yrs) 34+4(23-38)
Weight (kg) 63.1+9.8(47.6- 77.6)
Week of pregnancy (weeks) 35.7+1.4(33.0- 37.3)
Ritodrine infusion time (days) 51+26(23-111)
Ritodrine infusion rate (ug/min/kg) 2.08+1.33 (0.56-4.20)
Ritodrine concentration of vein (ng/ml) 58.2+33.9(21.8-126.0)
Newborns Subjects 28
Weight First (g) 2355+ 481 (1836- 3517) *
Second (g) 2167 + 456 (1420- 3160)

Ritodrine concentration of umbilical vein
First (ng/ml) 60.3+36.8(22.2-129.0)

Second (ng/ml) 65.3+37.2(22.6-128.0)

*p<0.05 vs Second newborn "9



IR Z MG T D772 B2 Y bR U UEEE, 21.8-126.0 ng/mL TH » 7=
(Table 3), REAMIET, 1 FLH 2 FIEHFMIETOY MY VREIZZNE
A 58.24+33.9, 60.3+36.8, 65.3£37.2ng/mL TH V| it FEZEITRD
SV o J=(Table 3), R OBAITHRIZ, 5 1 28 0.65-1.40 (1.05+£0.23),
2770 0.75-1.64 (1.15=0.26) D& TH - 7= (Table 3. Fig. 4), R:E[M o i
HEHY FPRY CBERIEHEE LTEEELVA, MAERY 23 5L Ok
Relhol,
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Fig. 4. Relationship between umbilical and maternal serum ritodrine
concentration in first (@, y = 1.00x + 2.01, r = 0.92) and second
newborn (O, y=1.02x + 6.19, r = 0.93), n = 14,

3. LC-MS/MSIZL2MiEFY PRV VBEOHHASREEEIEDORR
BAEROY MR CiEPREZNES 2720, LC-MS/MS % MW\ 7z & ik
EEELRE L, NEHEEREILZ, VR4 o0BEKFELZEALLY
FRYY-daZHWZ(Fig. D, VU RV E U R RU v-da DT VI —H—AF
> L Tmlz 270.0 & 2740 X E L., Y0¥V MM F &2 Ei 121.8 &
123.3 & L T multiple reaction monitoring (MRM)#| & L 7= (Fig. 5), & &FFIZ
B2 HFEE—27IXRBO 0o 7-, MiE 100 uL Z W7z & & O EHRIT
E# y = 0.5556x + 0.093 35 b4, MHBEMREIX. r =0.998 ThHho7o, HHER



w5

35 ‘ (B)
30 !
8 8 i
= = 20
% g o27 ég 133 372
RO T A
= = i =z
sy Mgl S [ o Lt M L WA
0 J ¥ o U A Y i ".\r"'\_f"nj‘,d
Time (min)
U'(Z)' 440
30 2405 l”
(C) ¢ (D)
2000 |
40 H
_é" 10 é‘ 1oul i
2 2 B
E 20 E 1000 !
150 1.78 25027 o . aaz., !
8] a AN i
1 2 3 4 - 1 2 3 4
Time (min) Time (min)

Fig. 5. MRM chromatograms.

(A) Blank human serum (m/z:270.0/121.3); (B) Human serum spiked with ritodrine 0.1 ng/mL (LOD) (m/z:270.0/121.3);
(C) Blank serum (m/z:274.0/123.3); (D) Human serum spiked with ritodrine-d, 10 ng/mL m/z:274.0/123.3).

4% 0.1 ng/mL TH Y, £ERA (LLOQ) 1%, 0.3 ng/mL TH -7, LLOQ
O HNBFEHRMEOETHREIL8.83% TH V., EILHEIX 116.7% Th o7, HNFH
Bk O ZE B R EIE, 5. 10, 100 ng/mL IZB W T, BOBD 4.7%. 5.6%. 6.5%
ThHo, [ELHRIT 96.0%. 99.6%. 102.0% Th > 7=, HEHFBMDOLEREK
IZ. 5. 10, 100 ng/mLIiZBV T, BEOED 5.6~7.2%. 6.0~9.4%. 3.5~9.1%
Th o7,

ARPEEIZED Y FRURETR DO 32 FOMMEEMmE X OB AR o ik %
HELize A, BIEWEEMEO 2 JG3 R 114.9 ng/mL, 24 h % 3.3 ng/mL)
MOELNTEHMIT4Th ThoT, F2.8 1 70 2 (Ml 48.3 ng/mL,
20 h %R 9.9 ng/mL), %6 2 +® 2 S (IfEH 1ML 47.8 ng/mL. 20 h % ## ik I
9.3 ng/mL) L ELNTZFEHITENENS8ThES85hTHY, B{KY K
VLR 0 2 5 Th o 72 (Fig. 6. Table 4), HPLC#ETRD /AU F KU~
DRTFHBITHER LR XS, LC-MS/MSEIZ L > THRKREFAER OIMEF
UMRVUVREZIZERDY . RMECBENPSHAELZHFAEAROMERY F Y
VIRECEREMICLENDH DI ENRRINT,
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Fig. 6. Typical MRM chromatograms of mother and newborns.

Table 4. Ritodrine pharmacokinetics.

Mother
Gestation period Ritodrine dose Serum concentration (ng/mL) Total body clearance tiy
Week (ng/min/kg) (L/h/kg) (h)
35.0 2.22 100.5 1.34
114.9 -
(after delivery) 4.7
33 -
(24 h after delivery)
Neonates
Ritodrine in Serum ritodrine 20 h ¢
Sex umbilical vein after delivery (L/;
(ng/mL) (ng/mL)
First newborn (2280 g)
Apgar score (1->5 min) Male 48.3 9.9 8.7
8->9
Second newborn (2166 g)
Apgar score (1-> 5 min) Female 47.8 9.3 8.5

8->9
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