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Background: Phenylephrine is frequently used for the prevention and treatment of ma-
ternal hypotension in patients undergoing Cesarean section. But there are limited stud-
ies about the prophylactic effect on maternal hypotension with a loading dose, followed
by a continuous infusion of phenylephrine. Therefore, we investigated the additional ef-
fect of a loading dose infusion of phenylephrine on the prevention of maternal hypoten-
sion, and compared it to a continuous infusion of phenylephrine without a loading dose.

Methods: Following spinal anesthesia, sixty-four patients were randomly assigned to
one of two groups according to the phenylephrine administration regimen: group L (n =
32; loading dose [200 ug/min] just before continuous infusion [20 ug/min]) and group
C (n = 32; continuous infusion [20 pg/min] without a loading dose). We measured the
blood pressure and heart rate, and assessed the incidence of hypotension, nausea,
vomiting, dosage of used rescue drugs and fetal parameters.

Results: At 2, 4 minutes after administration of phenylephrine, group L showed a higher
systolic blood pressure and lower heart rate than group C. However, there were no sig-
nificant differences in the incidence of hypotension, nausea, vomiting and the dosage
of used rescue drugs. There were no significant differences in the fetal parameters such
as Apgar scores and umbilical pH.

Conclusions: The loading dose infusion of phenylephrine had no beneficial positive ef-
fect on the prevention of maternal hypotension.
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o2 o} AitAF F9 ESo] B 4 Stk 1B EE
SR QA Ab o] AEGS o 9 X757 e =4 A
B3l @ 50H4] ARgo] FAHE 1 9lon $UAR ephedrine
T} phenylephrine©] AME-E 1 AT, Ejot9] A-H7] #+3
< ] & FAA)71+= phenylephrine©] 2 ¢ A$¥ 31 ot
(1]. o]l w2} phenylephrine?] 2% Fo] & 2 g7of Tj
g A7t B W 83l wet AlstE]of o]FoiR] 1L 9}
OH2-4] A 9] Fof grio] tigt ghdo] =0 A= Yt
27| A7olA= 20-40 pg phenylephrine 285 AA]
o] A&t A a3t Qlvk= A7t 919l e 3,51 AR}
phenylephrine®] 135 ZF = A& FYof it A7}
O] 01 Z] 1 QITH2,6].

A AREZ AHRAA aMH & phenylephrine F-5F
&AM FoRE Al A& AFAOE o] e
24 phenylephrine 85 *'H 9] Z}o|7} 4tH.2} Hiolo]| u]X]=
FEFE Yot 1A} & A-E Aot

At 2
E JFE v]=ubF 7sts](American Society of Anesthe-
siologists) A5 FE-HF(American Society of Anesthe-
siologists physical status classification) II°]] sig= A7}t
THAte] Ab Fol|A SmlF o] gt AlFE o] AgH At
7078 tdo =2 st o 29 A9 sl ¢
A9 FYE 2 ¥ APE QI S/ ARG ERE
AT, HETHAg o] Q= Ao} A HAMY thefolt 7]
FoRl AL, FHuF Y |7150] UAY A7 ARSI= 4
& 123 Aol 27] 4%7] E<to] 100 mmHg w9kl %
< At
up A Tk AAJoHA] ook & A 3 Ho 18 G F
WS Axste] FZAY 500 miet XY 250 miE 250}
FH Al Al FAstion, Jeke] Aol AR, WEbikiE
3t AE719 vIdEE s EAVIE FEste] 714X & 7]
Fo19irh gk AAolA FHFuHHE Algsto] A7) W 0.5%
bupivacaine 9-10 mg¥} fentanyl 20 g FUste] mHE
Z(cold sensory block level) T7H] 22 Adsk= A& 58
2 0 E Al v & k9] AAE FHot REZR &
5 ol #7](right lumbar wedge)s 283 ¥ HIHGF4 &
T EU7IE ARESte] @9 53519 71 E¥d(baseline
blood pressure)q> @< 33] S4sto] 1 BHats Fotal 7]
Z A¥l(baseline heart rate)= L3 o2 =431
om 1 328 7HHoR Y, AdE 45t 75519l
Ao A AREE phenylephrine (phenylephrine Hcl, Hana
Pharmaceuticals, Korea)}2 A 2|4 g4=e} E3tsto] 5] oF
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A(100 pg/mDE F FLof| A ARE-sHiTt

O/ S 749 F 2o Higsielon, Sty A
e 5o & 7ot o EZ O =R phenylephrine Fo1&
Hloading dose)Z 5% & A& AF3SH HGroup I #
ShEEF 9= A& HF A (Group O)L.2 o] AlRo €Y
H4 2|32} Aot mX| = FFE A Group L2
phenylephrine 200 pg/ming 1% 5<H120 ml/h) HsM8=F
< 3F3 o2 20 pg/min (12 ml/h)S A7 B9 |4 5
At9 I Group C= FoH=F 810l 20 pg/min (12 ml/h)yS
A& FPs1it. F o BFoA 20 pg/min A& B 208
S A1 & ST v f= A3 v wsto] +57] S
o] 20% o ZrAstEAY 100 mmHg WITHeE 7HAst9S
73%- phenylephrine 100 pge 551921, A U0l A|&=]
9 477} Jehd gi714] phenylephrine 25 g mi& F<15t
Gt SR =57] ko] 71&3k vlaste] 20% ol $7F
S} phenylephrine®] 9 F@sIth 3L v /- 5
AErE7E 508] /& o5t 9= atropine 0.5 mge 551,
A @4}t A o] FHEE| 1S 739 ephedrine 5 mge 355}
Gk =& Al7to] AlA8ot ol v]X|= 3RS ot 7| fls)
)27 -E9kA 7 (skin incision-delivery time, SDT), AF&-&
7N-E9FAlZHuterine incision-delivery time, UDT), 573
AFEaER| 7Kintrathecal injection-delivery time, IDT) 712
S, AES, @Y, AW, 417 LEL] RIS RIS
o & 8 F 7152 F]Isto] Aok Apgar score 1,
58 Aot Al s ® 7FARAS 75519

o]Ho]| Al&¥gt pilot study°l4l phenylephrineg o185
353 HGroup D9 57| B Bt EEHAE 1369
+ 20.5 mmHg, F5hF §lo] A& FUg HGroup 02 3
w3 EFHARE= 120.2 + 25.6 mmHgE UERITh G power
2 AAKSE A3} effect size 0.71883727} W3, alpha error
= 0.05, power = 0.80% AAsI9S o] T =27} 3292
2 A=A 10% EEE2 AEoto] F 7082 U/de = 5t
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A9 T, F o 7t ARt wE 57] U Ak, 4l
AJol9] Apgar score, A5 pHE unpaired t-testS o]-&5}
Fom, v X]=of] tf3f] chi-square testS O8] B| w5}
et BARAL SPSS (version 12.0, SPSS Inc., USAYE o]
5192 PZro] 0.05 B9l A5 BAZHCE gt Ze=s

El i
2 I
£ 7= group L3 group C A7} 3582 dHO= 33le.
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Enrollment

| Assessed for eligibility (n = 70)

Excluded (n = 6)

+ Not meeting inclusion criteria (n = 2)
+ Declined to participate (n = 4)

+ Other reasons (n =0)

| Randomized (n = 64) |

!

l Allocation

Group C

Group L

Allocated to intervention (n = 32)

* Received allocated intervention (n = 32)

+ Did not receive allocated intervention (n = 0)

Allocated to intervention (n = 32)
* Received allocated intervention (n = 32)
+ Did not receive allocated intervention (n = 0)

v Follow-up

v

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Lost to follow-up (n = 0)
Discontinued intervention (n = 0)

Fig. 1. Flow diagram of the patients.
Sixty-four patients were randomized for

v Analysis
L

the study. Group L: loading dose (200
pg/min) of phenylephrine followed by

Analysed (n = 32)
+ Excluded from analysis (n = 0)

J
Analysed (n = 32)
+ Excluded from analysis (n = 0)

a continuous infusion (20 pg/min),
Group C: continuous infusion of phenyl-

7079 24} 5 2782 AFuEHE Aufisto] AAIMMEE A9
stglon, 499 SA= J7HE Adsto] & 2 47 328
gde = st9thFig. 1). T+ 7k vol, 7], 554, AlE711L,
bupivacaine AF&Z2] FAA Aol giglow Hoj 4zt 2}
o] H9] 9 T, =0171A] o2+ ATt 123t Zto7} gloitt
(Tables 1 and 2). Z3E7]-ETHAIZHSDT), A7 -E5HA]
ZHUDT), A7FA-ETAIZHIDT) 25 BAE Zol7t ¢igl
THTable 2).

Apgar score 1%, 5%, 414809 A5, umbilical arterial
blood gas analysis & & & 7F9 93 o]7} glo
phenylephrine?] Fof ¥3o] wj2} gjolof| A w]X]= JFe] 2}
ol& gl o2 YePJtHTable 3).

FulHE Alddolal 28, 42 & group L9 =7 @42
747} 136.6 + 193 mmHg, 1335 % 203 mmHg® 1199 +
25.2 mmHg, 122.5 + 22.3 mmHg® &34 group CoJ Y5}
o F5tA =94t AAH R 2804 AH= group Lol
A] group Cell H]sl F-2JoHA] ¥k (72.3 £ 19.2 beats/min
vs. 88.5 * 18.5 beats/min, P = 0.001), 424 % group Lol
Al fostA RA S =ATHT3.2 £ 19.4 beats/min vs. 83.4
+ 20.0 beats/min, P = 0.043). XY} AW ¥l = 5AH
07 89J3} 2jo]= QIItHFig. 2, Table 4).
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ephrine without a loading dose.

Table 1. Patients Characteristics

Characteristic Group L Group C P value
(n=32) (n=32)

Age (yr) 341+53 341+4.6 0.980

Weight (kg) 66.0 +10.0 674+93 0.553

Height (cm) 155.7 + 16.6 160.5 +5.3 0.125

Gestational age (d) 262.7 +13.3 262.0+17.8 0.861

Values are mean + SD. Group L: loading dose (200 pg/min) of phenyl-
ephrine followed by a continuous infusion (20 pg/min), Group C: con-
tinuous infusion of phenylephrine without a loading dose. There are no
significant differences between two groups.
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Table 2. Anesthetic and Operative Data

Variable Group L (n=32) Group C (n =32) P value
Bupivacaine dose (mg) 9.8+0.6 99+04 0.310
Maximal sensory block dermatome 51+11 53+1.1 0.498
Time to block Tg (s) 365.6 + 186.6 303.3+170.0 0.175
Skin incision to delivery time (s) 483.8+167.3 4511 +202.9 0.485
Uterine incision to delivery time (s) 106.5 +53.1 104.7 + 47.0 0.886
Intrathecal injection to delivery time (s) 1,566.2 + 361.2 1,415.5 +481.9 0.162

Values are mean + SD. Group L: loading dose (200 ug/min) of phenylephrine followed by a continuous infusion (20 pg/min), Group C: continuous
infusion of phenylephrine without a loading dose. There are no significant differences between two groups.

Table 3. Newborns’ Characteristics

Characteristic Group L (n=32) Group C (n=32) P value
Apgar score
1 min 9.0+13 9.3+0.7 0.341
5 min 99+04 10.0+£0.2 0.103
Umbilical artery pH 7.3+£0.0 7.3+0.0 0.538
Weight of newborn (g) 29272 +484.5 2,802.2 + 554.2 0.340

Values are mean + SD. Group L: loading dose (200 pg/min) of phenylephrine followed by a continuous infusion (20 pg/min), Group C: continuous
infusion of phenylephrine without a loading dose. There are no significant differences between two groups.

A
160.0 4 _ —4— Group L
150.0 - -i- Groug_C
140.0

SBP (mmHg)
o
o
o

110.0 1 —— Group L

-i- Group C

100.0 A

90.0

80.0

70.0 1

HR (beats/min)

Time

Fig. 2. Changes of (A) systolic blood pressure (SBP) and (B) heart rate (HR) of perianesthetic period. Values are expressed as mean + SD. Group L:
loading dose (200 pg/min) of phenylephrine followed by a continuous infusion (20 pg/min), Group C: continuous infusion of phenylephrine without
a loading dose. SBPC: SBP before phenylephrine infusion, SBPO-20: SBP at 0-20 minutes after phenylephrine infusion. HRC: HR before phenyleph-
rine infusion, HRO-20: HR at 0-20 minutes after phenylephrine infusion. *P < 0.05 between two groups.

Prophylactic phenylephrine¥} placebog H| g+ 4153
A4 phenylephrine £4F A9 A4S 7aA|
+ A¥Hrelative risk, 0.36; P = 0.004)E 1o] o= AY
A A $01 ol b Age] X)zo] go) A8
! JtHO-111. Phenylephrines AF8-& 79 AtRLo] Auf | 31
Y, 47} FE 22 FAEO IANIE JA] 27} o]
WS o FeloHA S7HEA] etk AE JrHI2, 131 E
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3k das Neves 51101 phenylephrine 2|4 ZFstAL &
Al BFRS wff 18 Apgar score’} Z7HEtH= RIS SP|=
5l3. 21} phenylephrine®] @& Apgar score?] x}o]7} gick
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@tollA phenylephrine AESYZ o'¥ok= Hl &3} olm
[6,15], ephedrine®]| H|5}o] Ejo} AFML] pHE F7HA17]
1, PCOE HAaAA A7 482 /MAAZIT L =R Stk
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Table 4. The Prevalence of Adverse Events and Doses of Rescue Drugs

Variable Group L (n=32) GroupC(n=32) Pvalue
Hypotension 5 6 0.500
Hypertension 8 3 0.092
Bradycardia 4 0 0.057
Nasea 3 1 0.612
Vomiting 0 0 NS
Phenylephrine (ug) 21.1+46.3 15.6 + 36.9 0.603
Ephedrine (mg) 0 0.2+0.9 0.325
Atropine (mg) 0+01 0 0.325

Values are number of patients or mean + SD. Group L: loading dose
(200 pg/min) of phenylephrine followed by a continuous infusion (20
ug/min), Group C: continuous infusion of phenylephrine without a
loading dose. NS: not significant. There are no significant differences
between two groups.

[16]. 184 phenylephrine®] %% 2] o] g0 tjgfir= &
Hol =[o{9)A] gt

27| Ao+ 20-40 pg phenylephrine #-85F QA] &
A o] AES) A 237t ok A7t o AR
phenylephrine®] 1/ AF E= A& FYo g A+
7} o]Fo{A| 1L 9Jt}. Liu G117 0.5% bupivacaine 10 mg
= A5 U= g5 Fosia, Ay E8S Ak 90%
effective dose (EDy)E €71 915l phenylephrines 60, 80,
100, 120, 140 173 160 pge continual reassessment
method® FYsI9ir}. 919] Aol oJshd At o] A4
oust7] A3l phenylephrine YAl 42 ED90= 100 pg
ot} & thE Ao A& up-down sequential allocation
methodE ©]85t% EDy 543 AAurt £2 §30=
150 pgo 2 B sl7]% sFrH2]. E3L Ngan Kee 5912 3
£ 5%t 100 pg/mins FYsH F 300 pg FYsHAL, 5
72 57| @Yo] 7I1EXHt 34T duitt 100 pg/mins
FAR +3 =57] o] 712219 80% oI5t FHAT wul
o} 100 pg AR a5 ¥lwdt 27} 300 pg oVde F
3 oA i Z22o]| vls) AE4Y] W=7} FAs] FASHE
2 B ISIATHG [23%] of 26 vs. 21 [88%] of 24; P < 0.001).
olof wiet & A-tolAs diRwto] vlste] gt a3kE 29l
300 pg@ EDy, 02 =4% 100-150 pg2l $7Hk! 200 pgs
& 5% &= 28 F947|(syringe pump)E $510] 8T
o7 HFE Algsto] gixate] Zpolg vttt AEQ}
9] IAo] HFuty Z7|of WA wiZel £ AtollA= 17
B Hohggs ARt F A&E8FE FYUske Aol 27
9] @A} A Bt 94T A o' wdslo] Rolgg 4
F5 AdFog A5t Langesaeter S{1112 0.25 pg/
kg/min®| A%<] phenylephrine FU& &30 tixZo]
Hof| F-oet A @St oY BxtE o, Allen 51219 A+
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oA prophylactic phenylephrine 25-50 pg/mine 5
sto] 4ol e} QFY/AdS SISttt & oAM= ol
9] F7HkRI 20 pug/minCE A& 9] &2 AAsI9i o]
o] Wz} phenylephrine 200 pg/ming 18 &< FoR8F0
2 AF% g, 20 pg/min®] $E2 A& AFE 3 group L
3} 20 pg/minl & BohE=F glo] A &AHFE ¢ group CE
LrojA] At e} glofoll A n]X]= JFE ARSI 1Y
group L3} C BI04 Hioojli= u]X]= G| Atol= 3L,
group LOlA phenylephrine ¢ 283} 4829] group Cof| H]
o] YAF O E &2 57 EUF E2 AUl E B v
5 UEG 9 A9 Ay vl oA [-oJ]F ol & HolA| = sk
A9t HslgeF 0] o]50 7 7|t A8 o gy
oA group Cel Hls g€t FHE Holx] Fohax 1dY
I Aag Hol= 22 group L9 RHAR AJZHEt o] Fs}
8% 1= phenylephrine A& FFto 2w At oY &
7} 9471 whEof| group LA 2719l ##<] phenylephrine
9] Foj7t A oY Bte] A Mk AEFOo R QIZ F
Zgo Huky] $ 283 470 YAIH o2 T EUTL A
S AR Z0E SHE Jus 2 At HE
phenylephrine 3183 0|1 §3l8% £ AFE &
= 59 A2 ALE Bof 18U A T2 HERE-S 20|
A AEd TS AAE 4 U= phenylephrine ARE- &
of gk $& A+t E e stE2 Azt

AEH 0= 15 52 200 pg?) phenylephrine #6185 At
B<group o] FsHF Y= A& FFHgroup O)°l HIsH
gjofollA| n]X|= FFt ABY A B HlsHEA DA
Ao g Atn o] £57] Y F7HI712L, AU A7 ER
AEYF o 5 SHAA F7HQ o] fls AR gt
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