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Effects of Antenatal Exposure to Magnesium Sulfate
on Neuroprotection in Preterm Infants

Min-Jeong Oh, M.D., Ph.D.

Department of Obstetrics and Gynecology College of Medicine, Korea University, Seoul, Korea

Although the survival of preterm infants has improved with advances in perinatal care, the occurrence of
cerebral palsy has increased further, because infants who would previously have died now survive with their
cerebral pathology. In several observational studies, preterm infants whose mothers received magnesium
sulfate were reported to have marked reductions in cerebral palsy, as compared with infants of untreated
mothers. From meta-analyses of 5 randomized controlled trials of magnesium sulfate therapy given to the
mother prior to very preterm birth, magnesium sulfate reduced the rate of cerebral palsy by approximately 30%
(relative risk [RR] 0.68, 95% confidence interval [CI] 0.54-0.87) and moderate to severe cerebral palsy (by
40-45%) without increasing the rate of death in 6,145 infants (RR 10.4, 95% CI1 0.92-1.17). Given the relative
safety of magnesium sulfate for the mother and the lack of evident risk regarding infant mortality, magnesium
sulfate should be considered for use as a neuroprotectant in the setting of anticipated preterm birth.
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1) The Magnesium and Neurological Endpoints
Trial (MagNET) (1995—-1997, 0O|=2)

MagNET trial “ellAl 94l 24-33F Alo]] 2717
& e 2%t ke S i e R sbvk vl
O] AR 52482 7k $1%F  (neuroprotection
arm) ¥ AFa<=5 A & tocolytic arm)E H71s7] €
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cm ©J8FRI ARN = Ag- 5 oAl g} 70 ' v w
QL EARIE Fof T AR 46, Blo} 557, T A
TFEAAA Fol T AR 467, o} 517), A Apg

301, fleke = 544 *M@“é?% Folshltt (AR
2874, Bjo} 29%). dAkd IR Axofo] Hehfreld vt
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Sulfate (ACTOMgS04) (1996—2000, L A E&||Y
2lot/FEuE)

ACTOMgS04 A= o ~Egelg]ols} =]
167} QoA o] Foj tpr]a A2 AR st 27
Hatolu} Abul A #-8-Zof o3 2Rkl 9

24713k ol 01]’2}51% 307 °]xd 9] AFRL 1,062

]
o]

o

M
2

ol
o

7F0 2 3Gk Ak vlES WA F-ah-8-%F (loading
dose) &% 4 g& U2 FoIdfal 71§ 24 A1 53
AGFE 1 gAe S 7 4 SFlaL 1w 7HA] Eeko]
2] & Aol FoAE
ko] dojd Aol = ZH
MagNET Study 2= o2 Al ACTOMgS04 StudyollA]
& ZoprbgEC] Akl SR ok
(13.8% vs 17.1%, RR 0.83, 95% CI 0.64—1.09; P=.19)
wduinlis 7 gel] Sm|QlE AFolE Hol A= kgkont
Skl el A Fh sk S BY1a1(6.8% vs
8.2%, RR 0.83, 95% CI 0.54—1.27; P=.38) AP = |
duin) o] B Y v]5ze %'fz}% ES’iE}(IQS% vs
24.0%, RR 0.83, 95% CI 0.66—1.03; P=09). 121} o] 2}
AR A2 Ol F el (5 27k 540w B
o] b5 AJHIE 82]) (3.4% vs 6.6%, RR 0.51,
95% C10.29-0.91; P=02)t+ AP 5= 4171 et tf-57¢
of o] BgA}(17% vs 22.7%, RR 0.75, 95% CI 0.59—
0.96; P=.02)= At vlgroll A ekl vls] 7
207 ow|9iA| Fhadhs Ao ® B aH<SIC)

ACTOMgSO, 975 H]53H o] F- o F-7-2] AtellA]
T APE B WA v o] BRA I AP B thes
o o] BT E AT FABIET L ol At
&3k SRl A, 11 AprE FA] AESIGITHA H A eale)
ARE 7T QLo Tofl dist E40] E7hssh]
rolrh 5, AP w gk, = ARG 5 el
TES - Gl Aroly] wiitel HkAvte] el A
< St 3lojtk,

3) PREMAG (19972003, ZZtA)

oA ezl o2 A7) PREMAG A7
A= Al 335 0172 Al F 24417k el ko] 7]
o =)= whefol 9l thefo} AbRE it o & bk
& 4 g 7du) il et 7o floko 2 AR AATE F
o3 O & o] AAARE 52 MAEA (white
matter injury), Bl Gotrbdy o] 58] B4 E
MBI 2 F FAZAE B3l Ao PE, HAdrh,
5 9 AXH AT o] 5] BFARE FAE It 1A
, AAPA A= F5] WA= (10.0% vs 11.7%,

lkl

_E

—135—



Min-Jeong Oh, et al. : = Effects of Antenatal Exposure to Magnesium Sulfate on Neuroprotection in Preterm Infants —

OR 0.78,95% CI1 0.47-1.31), E-94 FoPL-E(94% vs
10.4%, OR 0.79, 95% CI 0.44—1.44) ¥} 0] 52] E3+A3}
(16.5% vs 19.9%, OR 0.86, 95% CI 0.55—1.34) 1= %
Akl flokrol Al Apol 7t glgl om 2 524
ZAFA Ao APEE(9.7% vs 11.3%, RR 0.74, 95% CI
0.42-1.32; P=47), ¥/39H1(7.0% vs 10.2%, OR 0.63,
95% C10.35-1.15; P=.13), AP Fex= ¥4Ik (16.1% vs
20.2%, RR 0.65, 95% CI 0.42—1.03; P=07)% 2}0]7} §
ROt AR B U500 (25.6% vs 30.8%, OR 0.62,
95% C1041-0.93; P=02) A AFE Bz 25 2 IAIAA
(34.9% vs 40.5%, OR 0.68, 05% CI 0.47—0.99; P=.05)
& Al el A Qg FHaehs Ao w2 e
1/\/]]\_1;}_.23

4) The Beneficial Effects of Antenatal Magnesium
Sulfate (BEAM) Trial (1997-2004, O|=)

BEAM trial* u]=t)] 207} 2] ¥ ¢lellA] F-vro] dul
3t 24-317 AFo]] 2,241 9] FAL S-S F-291 2wl
ato] Sttt f10ks Folsigiatl Salekavls
6 g= FU] FTU& g ke 1241 532 /AR
EHE T Fol3l3lal 12417 oufe]] Ewto] o] Foix]#] ¢k
& 5oz AFolE 8838k3lth 1 A T 5% o]
wduin] B= APGe) 79 Skl f1okrAte]
ol 2to]7F §191.21+(11.3% vs 11.7%, RR 0.97, 95% CI
0.77-1.23) S5 o1de] Hdwhil(1.9% vs 3.5 %, RR
0,55, 95% CI 0.32—0.95; P=.03) ¢} A4 =Advhi]4.2%

Table 1. Characteristics of Included Studies®

Vs 7.3%, P=004)2] ¥R == S| gatol A &
H] Al Thagh Z1 0 2 SRIF T 7 7Rl T AR
Folli= 2] 7} AAATHO.5% vs 8.5%, RR 1.12, 95% CI
0.85-1.47).

5) The Magnesium Sulfate for the Prevention of
Eclampsia (Magpie) Trial (1998—2001, =2X|)

Magpie A7 g2kt 45] A2 ol g ot =
HrYel7] Y3t AR, Ao 7 ZATH Aol A gkt
7] ot QI Zke] QA7 Ixbell 187118 Bl$k A (cor-
rected age 18 months)®l SA4bl1vlro] ElotellA] v]X]
= A7NA aihE Gl AP B 2R o
(neurosensory disability) 2] BYE(15.0% vs 14.1%, RR
1.06, 95% CI1 0.90—1.25)° 1} AFg-(13.8% vs 12.5%, RR
1.11, 95% CI1 0.93-1.32), 722473l (1.3% vs 1.9%,
RR 072, 95% C1 040-1.29) ZtZ}e] WA E-of] QlojA =
OHIQlE Aol & HoA] kS

Table 1]l 7 A5-¢] thek2]Ql Qokat Sqlulavls 7

oIS Qoksigirt”

4, HEHEA Zut

7P W2 SRSt O 2 9 BEAM trial 2371 E3E
ol 5- tpAl ) o] A 9] Ayt vkt E
o] AlgEo] 7 Aaprk B 1w Slek 2009 94l 37F ©]
AANE S O 2 dlofelE A8 vekA daks

AR, vl o] ol & M Agnial o] whao] 30% 7t

2y

Study (First Author) Inclusions Women (n) Fetuses (n) Magnesium Dose
MagNET" 25-33 wk in preterm labor 149 165  Tocolytic arm; 4 gloading, 2-3 g/h maintenance.
(Mittendorfetal.) Neuroprotective arm; 4 g loading only
ACTOMgSO4” <30 wk, likely to deliver 1,062 1,255  4gloading, 1 g/hmaintenance
(Crowtheretal.) within 24 h

MAGPIE® All gestations* with severe 1,544* 1,593*  4gloading, 1 g/nIV maintenance,
(Duley et al.) preeclampsia or5gevery4hIM

PREMAG? <33 wk of gestationin 573 688  4gloadingonly

(Marretetal.) labor

BEAM 24031 wk at high risk of 2,241 2,444  6gloading, 2 g/h maintenance

(Rouse etal.) spontaneous birth

MagNET, Magnesium and Neurologic endpoints Trials; ACTOMgSO4, Australasian Collaborative Trial of Magnesium
Sulphate; MAGPIE, Magnesium Sulphate for Prevention of Eclampsia; IV, infravenously; IM, inframuscularly; BEAM, Beneficial

Effects of Antenatal Magnesium Sulfate.

*Only less than 37 weeks and undelivered at enrolment included in this analysis.

— 136 —



2817 — ZAtobo] A AL BHATuk T4 Folo] Al M BAg Bt —

ZF 7HAF 0L (RR 0.68, 95% CI 0.54—0.87; five trials;
6,145 infants) F5= o2 HAdmknl o] - 40% B %=
e Ao 2 Yel oM (RR 0.64, 95% CI0.44—0.92;
3 trials; 4,387 infants) AP&-Eoll= & 2ko|7} gl Ao
= ZIEITHRR 1.04, 95% CI1 0.92-1.17; five trials;
6,145 infants) (Table 2).”* »AdnH] €] th& 417814
Ak vlEkEA A rkvle Folikd thxro] xjo]
7F 3 202 e THTable 3).

HEHE Aol 3 A5-=2] HlolHE 305 olde] X
2k 74-9-(3,10778) £} 32345 Afolel] 24kt 7-9-(5,235
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L APES] composite outcome= &J@ =
FPARE A HA v gl S5 ol WA R E Aha
A7) RO Ve AL o] W) AFdEoll= lol 7t §I%
T} 345 o)) 24K 74$-1-S vlEHE 218 Conde—
Agudelo 59 Aol % H|S=3E A3kE Holal gl=1|
mElgre] o7t A HARHIRR 0.69, 95% CLO.55—
0.88) 9} 5% 1’32 =/3e](RR 0.64, 95% CI 044~
0.92), 2745k tff--s7doll o] WI=E 2Ju| A AT
(RR 0.60, 95% C10.43—0.83) (Table 4).” T3k, FAka}
1452 o7} 345 ool Ak AldotSe A thE
FFE MA A= 9 0. 2 Ve THTable 5).°

Table 2. Meta-Analysis of Important Pediatric Outcomes Contrasted between Magnesium Sulfate and Control Groups, Both
Overalland Also Limited to Trials Where the Primary Infent Was Neuroprotection of the Fetus™

Outfcome Number of studies ~ Magnesiumn/N Controln/N  Riskratio®  95%CI°
Pediatric mortality (fetal and later) 5 443/3,052 430/3,093 1.01° 0.82-1.23
Neuroprotective intent only 4 226/2,199 242/2,247 0.95 0.80-1.12
Cerebral palsy 5 104/3,052 154/3,093 0.69 0.54-0.87
Neuroprotective intent only 4 102/2,199 146/2,247 0.71 0.55-0.91
Pediatric mortality or cerebral palsy 5 547/3,052 583/3,093° 0.94° 0.78-1.12
Neuroprotective intent only 4 328/2,199 387/2,247° 0.86 0.75-0.98
Substantial motor dysfunction 4 57/2,967 94/3,013 0.61 0.44-0.85
Neuroprotective intent only 3 56/2,169 94/2,218 0.60 0.43-0.83
Pediatric mortality or substantial motor 4 490/2,967 523/3,013 0.92° 0.75-1.12
dysfunction
Neuroprotfective intent only 3 280/2169 335/2218 0.85 0.73-0.98

Cl, confidence interval.
“values obtained from meta-analysis.

random effects model because of significant heterogeneity.
“one child with definite cerebral palsy died before 2 years of age

Table 3. Meta-Analysis of Other Neurologic Outcomes®

Outcome

No. of Studies  Magnesium [n/N (%)]

Control [//N(%)]  RR(95%CI)*  F (%)

Newborn period

Apgarless than 7 at 5 minutes 3 351/2,169 (16.2)
Ongoing respiratory support 3 980/2,169 (45.2)
Any infraventricular hemorrhage 4 467/2,254(20.7)
Periventricular leukomalacia 4 71/2,254 (3.1)
Neonatal convulsion 3 55/2,169 (2.5)
Follow-up

Blindness 3 3/1,779 (0.2)
Deafness 3 9/1,779 (0.5)

Developmental delay

647/2,967 (21.8)

351/2,218(15.8)

1,069/2,218 (48.2)

493/2,298 (21.5)
76/2,298 (3.3)
70/2,218(3.2)

4/1,757 (0.2)
12/1,757 (0.7)
670/3,013 (22.2)

1.03(0.90-1.18)
0.94 (0.89-1.00)
0.96 (0.86-1.08)
0.93 (0.68-1.28)
0.80 (0.56-1.13)

0.74(0.17-3.30)
0.79 (0.24-2.56)
0.99 (0.91-1.09)

24
20

RR, relative risk; Cl, confidence intervall.

*Values obtained from meta-analysis, which is not obtained by comparing pooled rates of events.

— 137 —



Min-Jeong Oh, et al. : = Effects of Antenatal Exposure to Magnesium Sulfate on Neuroprotection in Preterm Infants —

Table 4. Effect of Magnesium Sulfate on Cerebral Palsy and Pediatric Mortality in Preterm Infants Less Than 34 Weeks’ Gestation™
No. of events/totalnumber

Outcome No. of trials - - RR (95% Cl) F (%)
Magnesium No magnesium
Cerebral palsy ) 104/2,658 152/2,699 0.69 (0.55-0.88) 4.4
Moderate/severe cerebral palsy 3 45/2,169 72/2,218 0.64 (0.44-0.92) 0.0
Mild cerebral palsy 3 54/2,169 74/2,218 0.74(0.52-1.04) 0.0
Total pediatric mortality 6 401/2,658 400/2,699 1.01 (0.89-1.14) 38.9
Fetal mortality 5 17/2,254 22/2,298 0.78 (0.42-1.4¢) 0.0
Under 2y of corrected age mortality 5 217/2,254 220/2,298 1.00 (0.84-1.19) 47.3
Death or cerebral palsy 6 505/2,658 551/2,699 0.92(0.83-1.02) 43.3

RR, relative risk; Cl, confidence intervall.

Table 5. Effect of Magnesium Sulfate on Neonatal Outcomes in Preterm Infants Less Than 34 Weeks' Gestation®
No. of events/total number

Outcome No. of trials - - RR (95%Cl) £ (%)
Magnesium No magnesium

Intraventricular hemorrhage (all grades) 5 467/2,254 493/2,298 0.96 (0.86-1.08) 20.1
Grade lll/IV intraventricular hemorrhage 4 74/1,902 91/1,962 0.83(0.61-1.11) 0.0
Periventricular leukomalacia 5 71/2,254 76/2,298 0.93(0.68-1.28) 0.0
Apgarscore <7 at5min 3 351/2,169 351/2,218 1.03(0.90-1.18) 7.3
Neonatal seizures 3 55/2,169 70/2,218 0.80 (0.56-1.13) 0
Respiratory distress syndrome 2 730/1,540 779/1,592 1.01 (0.85-1.19) 65.8
Need for supplemental oxygen at 36 wk 2 220/981 195/962 1.12(0.95-1.32) 23.1
Bronchopulmonary dysplasia 1 213/1,188 218/1,256 1.03(0.87-1.23) NA
Mechanical ventilation 3 1,381/2,169 1,446/2,218 0.99 (0.89-1.09) 82.1
Necrotizing enterocolitis 3 155/2,169 131/2,218 1.23(0.98-1.54) 0.0
RR, relative risk; Cl, confidence interval; NA, not applicable.

5. H79| MIgHA U 27|ofd sl gt ZAMES TR P Ao

HERE Aol 223k5E AT-Eoll thal] Aol 012 (he- A 1A} AA HEA = skt ey AaE A
terogeneity) 9] A7} Yo dt WO R HAH Z1 0% 1} of QlotA] 19} 32 2 g aEsfor S ARt ®
BRI SIglon) 7} o] e AR EY 2o d Bl
| Auich A2 Esieh= Fo] WEHEA ] Al o
2hg8k 5= 9k ol & S, Magpie Aol Al 6. EAtIay|&e] 2Er2

FHFOE A 2A A7) FAJL w2 Aol Lhebd 2 Sl mhv4Re) B4 thit 7
RO U ATEL PR AA 2UAFOR AT w@AoR, T2 0, T, TE, TR $5 Fo)
ZAkolu 7]k abete 2 QIgk 2A4kS FE3etal Q13 Sl Foftel| A WiiEkA| LrElsk oM w2 1
Ul BEAM trial®] 73-f-olli= 87%7} 271%rat o 2 o} & o|fE FolE THshz A9E Jk® Azt
Qg 24k 1% ACTOMgSO4 A7-olM = 63%7} = 280 7= Aegh §FelH TETEE0] vh] ol Yo
Peestete] i B el 2 ol gk B ks B3k Askh ojsERlolm AL Abgo] dlofd
344 holek mhebd ko) folo.® Agahis gelolt S glont uj-rel A 2kl AT SelA bt
Qo 2o AT B AL el el 7] g ol M) £ ohiluk A, Al S Azt
LG VSR S R AR ATHL AR UGl foke] vl ShopA g o
AAAR] 2712015 oJgh 2AME S T EFE AT BRI ATk # et Akt -& A well A
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B EEA] BAe) RARES, SR, A7) s, A7 o ATk g, ACTOMgSO4 A5 &3l SHatnkavlre]
ZdRES 7 o5 A8 Al Fofafjof gtk ANRRSAE ATE AFA 0 R FES e A E Yo}
2009 Cochrane Reviewoll 4] 2HE el A] Fofgl w1 ol A= ACTOMgSO4 el 71 %3}0] that} 12 7}o]
vl 2 Qs Wle 7 gl Ao S 285 243 =ERlS AlAERaL QIk® 3, a4l 305 o He] &5
A3 22 S5l E7bsdto] 71A1A Eeol Hagh 2417dje]] HErto] ittt whde= AL 27
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of ZFo] 5 HolA] ohi= 202 SIEQITE* 2lJo} Al G2 1A F-oHE R0 4 g5 20—30-2ll A gHl
Eoll #atol= MagNET A7-ollA SHAletavls Foia R Folekal 11 5 2417 B A8 1 g AR &
of| A APE o] T7FekE A0 E B EG o) ol gl B L& Fofab 2417 hje]l ko] HA] ok 7ol 7
< ATelME AT EY] TP YRR = Ao ® & oS Tkl Aol BHA] bt vtk AbQl et
QUE| QAL 242 3loflM= Al 327 o] 07 A TS gt Aol
2013 1]= 2ol A AbReA| mEavls-& A717F LAE L] Zhol =kl U3 frAlek ko] =l
Folgt A glotel Al art g8 AZdEdes & AL ek
hato] vk 2 w0 oS xS Qlom R Ak
o7 579 o1 Fdukvl4E FolakA W ACZ A a4 =
8kSiek ol¢} e ARk thre] FHl AT E Tl
& 7107 o}A A7) A TS Eot A7 L Folg]R] A7 Barg A-E0] AikE SRl £ v 2Ako)
okokA|ul 0} O 2= 27| A2 0] X|EA| & S50 kst Ak ol A] Stk ge] Fo7t A B g Ago]
AHE-S 38 Zlo]n 7| R QoA Shakuk) = A FAdel] Bl bk avle] ol vt
T AvaolA DeEo R 28 Jloletar watstal v e} A2 5ol S A7 A R SRS
T} 8 e} AR SRS 28k S Tu|4e] Bo TA 0 2 AR5k o A= combined outcomes of death
= B0y 7k f8Fo] 9lo] A EA|E A ko m g A or cerebral palsy<¢} combined outcomes of death or
oko] AAEA o T2 AN 7]7] 98 A2 el Eolv} substantial motor dysfunction®] 74}, B5t 7] 1
= o3}, TollA A7 1A FAatntadlg Folatel o] Aotab
E9 Vb= o] 5 Ao vleRE Aol S7keHA] o A
7. 2t Liate| HoAFSH O ZRIF I bkl ThE Aot TS 5
ZAbololl M Ak Spabeladle Evfol it el TR e Slow ERIE G
Aipsol] whard 5 Hd yehE2 0 28] AR AR A7 AIREo 2= o G5 ofH O gl
SRS BA 0 7 g FAL |4 AFEY] Tho]=tel PFIdlES Fofehe Zlo] 7P ek RIA el visiM=
& AL gtk v] AR 98E] (American College oA A25 UE 4 glek E3 o] At 5o 244]
of Obstetrics and Gynecology) S4Bk} 1|25.9] 7k olufje]] Huto] Yot 71 © 7 oAk -9 Sabulu)
Eo7} 2Abotol| A HAluhE] o] 98-S ZFaAFITHE A & FofataL Jlet ol det Ak g 1 AR el 2k
S OV HEHAE A BuE Ao 2= g0 7 o] dojuiA] & A% AFIE 2171l thaiA = o}

e vt ik vkl Bk 2 Bk el
oEvlgs o 1AIRE el foFd el HEH ™ 3413t

ol kol A AZ L, o) obe Eelso] =

7170t 84 S i ok Batkat sole
& AFEP I o) el 71 A7 AR EE A
o] S FIRle] Tk ARatol ALg T AL AT

o e

(

ol
[

— 139 —



D)

2)

3)

4

5)

6)

7)

8)

9)

10)

11)

we 2 el GF AR sAES 99 A8 3
==

Pl o] SRl T3k Aol o S A
7

Min-Jeong Oh, et al. : = Effects of Antenatal Exposure to Magnesium Sulfate on Neuroprotection in Preterm Infants —

X

=

2

ox

References

Paneth N, Hong T, Korzeniewski S. The descriptive epide-
miology of cerebral palsy. Clin Perinatol 2006;33:251-67.
Himpens E, Van den Broeck C, Oostra A, Calders P, Vanhae-
sebrouck P. Prevalence, type, distribution, and severity of
cerebral palsy in relation to gestational age: a meta-analytic
review. Dev Med Child Neurol 2008;50:334-40.

Moster D, Lie RT, Markestad T. Long-term medical and social
consequences of preterm birth. N Engl ] Med 2008;359:262-
73.

Himmelmann K, Hagberg G, Beckung E, Hagberg B, Uve-
brant P. The changing panorama of cerebral palsy in Sweden:
IX, prevalence and origin in the birth-year period 1995-1998.
Acta Paediatr 2005;94:287-94.

Honeycutt A, Dunlap L, Chen H, al Homsi G. Economic costs
associated with mental retardation, cerebral palsy, hearing
loss, and vision impairment-United States 2003. MMWR
Morb Mortal Wkly Rep 2004;53:57-9.

Nelson KB, Grether JK. Can magnesium sulfate reduce the
risk of cerebral palsy in very low bithweight infants? Pediatrics
1995;95:263-9.

Schendel DE, Berg CJ, Yeargin-Allsopp M, Boyle CA, De-
coufle P. Prenatal magnesium sulfate exposure and the risk
for cerebral palsy or mental retardation among very low-birth-
weight children aged 3 to 5 years. JAMA 1996;276:1805-10.
Matsuda Y, Kouno S, Hiroyama Y, Kuraya K, Kamitomo M,
Ibara S, et al. Intrauterine infection, magnesium sulfate
exposure and cerebral palsy in infants born between 26 and
30 weeks of gestation. Eur J Obstet Gynecol Reprod Biol
2000;91:159-64.

Boyle CA, Yeargin-Allsopp M, Schendel DE, Holmgreen P,
Oakley GP. Tocolytic magnesium sulfate exposure and risk
of cerebral palsy among children with birth weights less than
1,750 grams. AmJ Epidemiol 2000;152:120-4.

Grether JK, Hoogstrate J, Walsh-Greene E, Nelson KB.
Magnesium sulfate for tocolysis and risk of spastic cerebral
palsy in premature children born to women without pree-
clampsia. Am J Obstet Gynecol 2000;183:717-25.
Costantine MM, How HY, Coppage K, Maxwell RA, Sibai
BM. Does peripartum infection increase the incidence of

cerebral palsy in extremely low birthweight infants? Am J

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

— 140 —

Obstet Gynecol 2007;196:¢6-8.

Marret S, Gressens P, Gadisseux JF, Evrard P. Prevention by
magnesium of excitotoxic neuronal death in the developing
brain: an animal model for clinical intervention studies. Dev
Med Child Neurol 1995;37:473-84.

Marret S, Doyle LW, Crowther CA, Middleton P. Antenatal
magnesium sulphate neuroprotection in the preterm infant.
Semin Fetal Neonatal Med. 2007;2:311-7.

Turkyilmaz C, Turkyilmaz Z, Atalay Y, Soylemezoglu F,
Celasun B. Magnesium pre-treatment reduces neuronal
apoptosis in newborn rats in hypoxiaeischemia. Brain Res
2002;955:133-7.

Mami AG, Ballesteros J, Mishra OP, Delivoria-Papadopoulos M.
Effects of magnesium sulfate administration during hypoxia
on Ca(2p) influx and IP(3) receptor modification in cerebral
cortical neuronal nuclei of newborn piglets. Neurochem Res
2006;31:63-70.

Shogi T, Miyamoto A, Ishiguro S, Nishio A. Enhanced release
of IL-1beta and TNF-alpha following endotoxin challenge
fromratalveolar macrophages cultured in low-Mg(2p) medium.
Magnes Res 2003;16:111-9.

Ovbiagele B, Kidwell CS, Starkman S, Saver JL. Neuropro-
tective agents for the treatment of acute ischemic stroke.
Curr Neurol Neurosci Rep 2003;3:9-20.

MacDonald RL, Curry DJ, Aihara Y, Zhang ZD, Jahromi
BS, Yassari R. Magnesium and experimental vasospasm. J
Neurosurg 2004;100:106-10.

Mittendorf R, Dambrosia J, Pryde PG, Lee KS, Gianopoulos
JG, Besinger RE, et al. Association between the use of ante-
natal magnesium sulfate in preterm labor and adverse health
outcomes in infants. AmJ Obstet Gynecol 2002;186:1111-8.
Mittendorf R, Covert R, Boman J, Khoshnood B, Lee KS,
Siegler M. Is tocolytic magnesium sulphate associated with
increased total paediatric mortality? Lancet 1997;350:1517-
8.

Crowther CA, Hiller JE, Doyle LW, Haslam RR. Australasian
Collaborative Trial of Magnesium Sulphate (ACTOMgSO4)
Collaborative Group. Effect of magnesium sulfate given for
neuroprotection before preterm birth: a randomized controlled
trial. JAMA 2003;290:2669-76.

Marret S, Marpeau L, Zupan-Simunek V, Eurin D, Lévéque C,
Hellot MF, et al, PREMAG Trial Group. Magnesium sulphate
given before very-preterm birth to protect infant brain: the
randomized controlled PREMAG trial. BIOG 2007;114:310-
8.

Marret S, Marpeau L, Follet-Bouhamed C, Cambonie G,
Astruc D, Delaporte B, et al, PREMAG Trial Group. Effect
of magnesium sulphate on mortality and neurologic morbidity



24)

25)

26)

27)

28)

29)

30)

QU —

of the very-preterm newborn with two-year neurologic out-
come: results of the prospective PREMAG trial. Gynecol
Obstet Fertil 2008;36:278-88.

Rouse DJ, Hirtz DG, Thom E, Varner MW, Spong CY, Mercer
BM, et al, Eunice Kennedy Shriver NICHD Maternal-Fetal
Medicine Units Network. A randomized trial of magnesium
sulfate for the prevention of cerebral palsy. N Engl J Med
2008;359:895-905.

Magpie Trial Follow-Up Study Collaborative Group. The
Magpie Trial: a randomized trial comparing magnesium
sulphate with placebo for pre-eclampsia. Outcome for chil-
dren at 18 months. BJOG 2007;114:289-99.

Doyle LW, Crowther CA, Middleton P, Marret S. Antenatal
magnesium sulfate and neurologic outcome in preterm infants.
Obstet Gynecol 2009;113:1327-33.

Doyle LW, Crowther CA, Middleton P, Marret S, Rouse D.
Magnesium sulphate for women at risk of preterm birth for
neuroprotection of the fetus. Cochrane Database Syst Rev
2009;1:CD004661.

Doyle LW. Antenatal magnesium sulfate and neuroprotection.
Curr Opin Pediatr 2012;24:154-9

Costantine MM, Weiner SJ, Eunice Kennedy Shriver NICHD
Maternal-Fetal Medicine Units Network. Effects of antenatal
exposure to magnesium sulfate on neuroprotection and mor-
tality in preterm infants. Obstet Gynecol 2009;114:354-64.
Conde-Agudelo A, Romero R. Antenatal magnesium sulfate

=1
22 Aol H3Alnge) e

3 ek 22k At Al aL 7

]

£ AR, vl Folz HAvie] o] BAo] 30% 7t

infants)
4,387 infants) AF4-E=
Aos) 9] the A
g2 9jg Pkl =
FAI17] 15 AT

ZAboto| A AbA ittt ad| g &

31)

32)

3)

34)

35)

36)

ZAbolEe] AEES AASH At w*ﬂ}HH
FAole), A Aol A Fatul o] AR w280 E3HE YeR 7psAdo] B
o 312 Yo 2 & BEAM trial 237} W
2 5249 Adnte] veHEAEo] AIYEHITE A4l 375 o]
72521 3L(RR 0,68, 95% CI 0.54-0.87; five trials; 6,145
S5 o|ake] HAguH|e] A9 40% AR 7HAE A0 & UERLOM(RR 0.64, 95% CI 044-0.92; 3 trials;
2 zol7} gl Ao 2 3EYTHRR 1.04, 95% C1092-1.17; five trials; 6,145 infants). ]
A= uﬂE}#H Az} vl

}‘\_]'E!_a =

o) AP Ag Bt —

for the prevention of cerebral palsy in preterm infants less than
34 weeks’ gestation: a systematic review and metaanalysis.
AmJ Obstet Gynecol 2009;200:595-609.

Constantine MM, Drever N. Antenatal exposure to magnesium
sulfate and neuroprotection in preterm infants. Obstet Gynecol
ClinN Am 2011;38:351-66.

Food and Drug Administration. FDA recommends against
prolonged use of magnesium sulfate to stop pre-term labor
due to bone changes in exposed babies. FDA Drug Safety
Communication. Silver Spring (MD): FDA; 2013. Available
from: http:/www.fda.gov/downloads/Drugs/DrugSafety/
UCM353335.pdf.

Committee opinion no. 573: Magnesium sulfate use in ob-
stetrics. Obstet Gynecol 2013;122:727-8.

Committee Opinion No. 455: Magnesium sulfate before anti-
cipated preterm birth for neuroprotection. Obstet Gynecol
2010;115:669-71.

The University of Adelaide. The Antenatal Magnesium Sul-
phate for Neuroprotection Guideline Development Panel.
Antenatal magnesium sulphate prior to preterm birth for
neuroprotection of the fetus, infant and child: National clinical
practice guidelines (2010). Available from: http:/www.nhmrc.
gov.au/guidelines/publications/cpl28.

Magee L, Sawchuck D, Synnes A, von Dadelszen P. SOGC
Clinical Practice Guideline. Magnesium sulphate for fetal
neuroprotection. J Obstet Gynaecol Can 2011;33:516-29.

2 E=

= 93l Sk
1-? ol gz

HPgo 2 olEE B vEhA 2}

Folz o] Aol gl 202 vhehdth AR E

Fop|Kis} 3ol Qlof A FASA Qo mm G Eibo}e] AFA o8
4542 Felr} B asic,

S Bo] ), gkl 24F

— 141 —



