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Abstract

Aim: to assess the comparative effectiveness and adverse effects of different magnesium sulfate (MgS0,) regimens for fetus
neuroprotection in women who are considered at risk of preterm birth.

Materials and Methods. This randomized controlled clinical single-center study was taken place at the Obstetrics and
Gynecology Department of Tanta University Hospital, a tertiary care referral center and neonatology department. The research
was carried on pregnant female with gestational age 24-34 weeks with established preterm labor. The patients were sorted
into four groups at random. Number of cases in each group was 20 cases, and they were assigned to one of the four groups
using a computer-based program. All groups of women had received care in accordance with accepted clinical standards.
Throughout the infusion, the protocol required that the mother's heart rate, blood pressure, breathing rate, tendon reflexes,
and any negative effects be recorded. Throughout labor, the fetal heart rate had been checked. Mothers and their newborns
were monitored until they were released from the hospital.

Results. There are different regimens for its use, and there was no difference between all the regimens in its effect for
neuroprotection either clinically or radiologically or in its safety, so we recommend the use of the least dose (loading dose
4 g over 30 minutes) to decrease the risk of side effects.

Conclusion. It is recommended to use MgSQ, for neuroprotection as it is a safe feasible effective and efficient method as well
as it can prevent the trans cranial ultrasound positive findings for encephalopathy. MgSO, prevents cerebral palsy by age 2,
but its effect on cognition and behavior at school age remains uncertain and warrants further study.

Keywords: magnesium sulfate, MgS0O,, neuroprotection, preterm birth

For citation: Elmasry Y., Mohammed A., Elsokary A., Elshwaikh S.L. Antenatal magnesium sulfate (MgSQ,) regimens for
neuroprotection in preterm neonates. Akusherstvo, Ginekologia i Reprodukcia = Obstetrics, Gynecology and Reproduction.
2026;20(2):271-280. (In English). https://doi.org/10.17749/2313-7347/0b.gyn.rep.2026.655.

Cxembl npumeHeHunsa cynbghata mariua (MgS0,) B aHTeHaTanbHbIA Nnepuoa
ANA HeMponpoTeKLUUN Y HeJOHOLLEHHbIX HOBOPOX/EHHbIX
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Pestome

Llenb: oLeHMTb CpaBHWUTENbHYIO 3PEKTUBHOCTb M NO6GOYHbIE IMEKTbI PA3NINYHbIX CXeM Mpuema cynbgara MarHus
(MgSO0,) ans HeilponpOTEKLNN NIIOAA Y XKEHLLWH, NOABEPXKEHHbIX PUCKY NPEXAEBPEMEHHbIX POLLOB.

Matepuanbl 1 MeTobl. HacToALLEe PAHLOMU3NPOBAHHOE KOHTPONIMPYEMOE KJTMHUYECKOe OAHOLEHTPOBOE MCCNefoBaHNe
LNNTENBHOCTBIO 0KONO 9 MeCcsLLEB NPOBOLUIIOCH B OTAENEHWN aKYLLEPCTBA W MHEKOSIOrM 60STbHULLLI YHIUBEPCUTETA TaHTa,
Ccneunanu3npoBaHHOM LiEHTPE TPETUYHOW MELMLMHCKOA NMOMOLLM W OTAENEHNN HeoHaTonorun. B uccnegosaHne BOLLSK
GepeMeHHble CO CPOKOM rectauun 24-34 Hefenn C Ha4yaBLIMMUCA NMPEXAEBPEMEHHbIMU POAAMMU, CITyHalHbIM 06Pa3oM
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pa3aeneHHble Ha 4 rpynnbl N0 20 XXEeHLLWH, NOMYyYaBLUNX MEAMLWHCKYIO NOMOLLb B COOTBETCTBUM C MPUHATBIMU KINHUYE-
CKUMW cTaHgapTamu. Bo Bpems uudpysuu cynbgara marius (MgSQ,) no npotokony oLeHuBany 4acToTy CEpAEYHbIX COKpa-
LLEHWIA mMaTepun, KPOBSHOE [aBNEHWE, YacTOTy AbIXaHWS, CYXOXWNbHble pedoiiekcbl U Jilo6ble HeraTuBHble 3 eKTbI.
CepAeyHbln puTM Nioga uamepsanu Bo Bpems poaos. Matepu n UX HOBOPOX[EHHbIE HAXOAWNIUCL NOJ HAbNoAeHEM [0
BbIMUCKM U3 60NbHULLbI.

Pe3ynbrartbl. CyLLECTBYIOT Pa3nnyHbIe PEXXUMbI NPUMEHeHUs npenapara cynbara mardus (MgS0,), Ans KoTopbIxX B Xo4e
CCNEA0BaHMS He BbISIBIIEHO PA3NiMYMil O HENPONPOTEKTUBHOMY 9(DEKTY B KIIMHNYECKNX NPOSBNEHUSAX, PEHTTEHONOTNYe-
CKMX MpuW3HaKax, a Takxe B npodusie 6e30MacHOCTA. Ha 0CHOBAHMM 3TOr0 ANS CHUKEHWA PUCKA NOBOYHbIX 3(PeKToB
PEKOMEeHIYeTCA UCMONb30BaTh MUHUMAIIbHYIO A03Y (Harpy304Has fo3a 4 r B TeveHune 30 MUHyT).

3aknioyeHue. PekomMeHayeTcs Mcnosb3oBath cynbgar marHus (MgS0O,) Anst HeiiponpoTEKLMI, NOCKOMbKY 3T0 6e30MacHbIii,
3(DHEKTUBHBIIA 1 AOCTYNHbIA METOA, CNOCOGHbIN NPeA0TBPATUTL NOABNEHIE NPU3HAKOB 3HLE(ANoNaT1 Npu TPaHCKpaHu-
aNbHOM YNbTPa3BykoBOM uccnefoBaHuu. Cynbcat marus (MgS0O,) npefoTBpallaeT Lepe6panbHblil napaniy K ABYXNeT-
HeMy BO3PacTy MaLNeHTOB, HO ero BANSHIE Ha KOTHUTUBHbIE 11 NOBEEHYECKME N0Ka3aTenu B LKOMbHOM BO3pacTe 0CTaeTcs
HeonpeaeneHHbIM 1 TpeOyeT AaNnbHeRLLIero N3y4eHus.

Kntouyesble cnosa: cynbar mardns, MgSQO,, HeMponpoTekLmus, NPeXAeBPEMEHHbIE POLbI

IOna uutupoBanus: dnbmacpu 4., Moxammeq A., Snbcokapu A., 3nblusaix LU.J1. Cxembl npuMeHeHNs cynbgaTta MarHus
(MgS0,) B aHTeHaTarnbHbIi NEPUOA L1 HENPONPOTEKLNN Y HELOHOLIEHHbIX HOBOPOXAEHHbIX. AKYLLEPCTBO, [MHEKOIOrNA 1
Penpogykuns. 2026;20(2):271-280. https://doi.org/10.17749/2313-7347/0b.gyn.rep.2026.655.

highights [ Ocuoswere wowenrs

What is already known about this subject? Y10 yXe u3BecTHo 06 aToin Teme?

» Preterm delivery is associated with high incidence of neonatal » [IpexaeBpeMeHHble Pofibl CBA3aHbI C BbICOKOI 4aCTOTON HEOHa-
cerebral morbidity especially cerebral palsy and encephalopathy. TanbHO LepebpanbHOM 3a60/1eBaeMOCTI, 0CO6EHHO AETCKOro

LiepebpanbHOro napanuya n aHuedanonaTmm.

» Antenatal magnesium sulfate (MgS0,) infusion had been used » Bsepenne cynbara marnus (MgS0O,) Bo Bpems 6epeMeHHOCTH
for neuroprotection for preterm baby, with significant effective- MPUMEHANOCH A1 HEAPONPOTEKLMN HEAOHOLIEHHbIX JETER 1
ness. noKasasno 3Ha4UTeNbHY0 3PMEKTUBHOCTD.

» There are different protocols for MgSO0, infusion during preg- » CyLLecTByIOT pasnuyHble npoTokosbl BBeAeHus MgS0, Bo Bpems
nancy with different dosages, with non-global agreement for the 6epeMeHHOCTI C PasHbIMU O3MPOBKAMM, NPK 3TOM OTCYTCTBYET
dose or the duration. e[IMHOE MHEHNE OTHOCMTENbHO 403kl 11 NPOACIKATESIbHOCTHA.

What are the new findings? Y10 HOBOrO flaeT cTaThA?

» There was no difference between all regimen in the effect of » Paznuynii B 9dhhekTe HeMponpoTeKLMN MeXay U3y4eHHbIMM
neuroprotection. MPOTOKOIAMI NEYEHUs He HabNo[anoch.

» The least dose and least duration had the same effect as the » [IpuMeHeHMe cynbgata MarHus B MUHUMANbHO UK 60MbLLEN
larger dose and larger duration. [103e, KPaTKOBPEMEHHO unu 60/1ee AANTENbHO 0Ka3biBano CXo-

Hble 3P PEKTHI.

» Use the least dose and duration (loading dose 4 g over 30 » licnonb3oBaHMe HauMeHblUel A03bl 1 MPOAOKUTENLHOCTH
minutes) can protect the female form the side effect of the drug (Harpy3o4Has fo3a 4 r B TeqeHne 30 MUHYT) MOXET npeaynpe-
with the same neurprotcetive effect for the baby. ONTb N060YHbIE 3PMEKTBI Y XKEHLLUWH, 06ecneynBas CXOAHbINA

HEeNpPONPOTEKTUBHbINA 3DEKT Ans pebeHka.

How might it impact on clinical practice in the foreseeable Kak 3T0 MOXET NOB/AUATbL HA KNIMHUYECKYHD NPAKTUKY

future? B 0603pumom byaywem?

» The use of the smallest dose with shorter duration of MgSO, » [lokasaHa HemponpoTeKTUBHAS 3P(EKTUBHOCT NMPUMEHEHNS
(loading dose 4 g over 30 minutes) for neuroprotection is MuHUManbHoi MgS0, ¢ 6onee KOPOTKUM NEPUOSOM LeiicTBUS
proved and could be generalized, and it could significantly (Harpyso4Has fosa 4 r B TedeHne 30 MUHYT), 4TO NO3BONSET
decrease the morbidity and mortality of preterm neonates. LUNPOKO NPUMEHATb TaKOW METOA U CYLLECTBEHHO CHU3UTbL 3a60-

J1IeBaeéMOCTb 1 CMEPTHOCTb HEJOHOLLUEHHbIX HOBOPOXAEHHbIX.

Introduction / BBegenue cially with the high incidence of preterm birth (7.5 % of
live birth), and it was suggested the use of for that purpose
Cerebral palsy (CP) is considered one of the most hazar-  upon the observation of its use as a tocolytic drug and for
dous neurodevelopmental disorders affects approximately eclampsia prevention [1].
2/1,000 live births. Prematurity is one of the most impor- The mechanism of MgSO0, action is still obscured, it is
tant causes of CP (about 30 % of CP cases). The need of believed that it protects the preterm brain against cytokine
neuroprotection for premature baby was a necessary step and excitatory amino acid damage, decrease vascular in-
for decreasing the neonatal morbidity and mortality espe-  stability, and avoid hypoxic damage. The safety of use of

https://www.gynecology.su
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magnesium poisoning, MgS0, is guarded by the use of in-
travenous calcium gluconate as antidote [2].

MgS0, as a tocolytic drug, used in a regimen of 4-6 g
loading dose over 15-30 minutes is followed by a conti-
nuous infusion of 2 g per hour, and this infusion may be
raised up to 4-5 g per hour as needed in the absence of
clinical side effects or oliguria [3].

Despite MgSO, has been used in obstetrics for decades,
without any reports or concerns regarding fetal or neonatal
problems, Food and Drug Administration (FDA) has revised
the medication categorization of MgSO, from Category A to
D as there is a concern for fetal and neonatal bone demi-
neralization and fractures related (9.6 weeks exposure, with
an average total dose of 3,700 g). But it is worthy to inform
that the dose used and the time of exposure is less than the
dangerous total doses [4].

MgS0Q, use for the purpose of neuroprotection has its
debate as regard the proper dose of its use. But it is ap-
proved that the total adult daily dose should not exceed 30
to 40 g of MgSO0,. No more than 8 g of MgSOQ, should be
supplied over 1 hour. It should continue for up to 24 hours
or until birth, whichever comes first [5].

MgS0, should be administered when preterm birth is
planned or expected within 24 hours. MgSQ, should be star-
ted as close as possible to 4 hours in case of planned preterm
birth. Even if delivery is planned or expected to occur in time
less than 4 hours MgS0, should be administered [6].

The controversy of MgSQ, dose in studies include the
loading doses which varies between 4 g and 6 g, or even
not supplied. MgS0, toxicity is uncommon, so routine serum
magnesium monitoring is not advised [7], but many adverse
maternal effects were noted including flushing, sweating,
a sense of warmth due to its peripheral vasodilation effects
when given intravenous, vomiting, nausea, headaches, palpi-
tations, and, in rare cases, pulmonary edema. There is no evi-
dence of any unintended adverse outcomes in the neonate [8].

The use of MgSQ, injection to prevent preterm labor
should not exceed 5-7 days. FDA stated that if it is given
for longer period the baby or fetus may experience low cal-
cium levels, bone abnormalities, including osteopenia and
fractures, and low calcium levels [4].

Table 1 is showing the different MgSO, regimens as neu-
roprotection against cerebral palsy [9-12].

Table 2 show the rest of different MgSQO, regimens as
neuroprotector [13-15].

Aim: to assess the comparative effectiveness and ad-
verse effects of different magnesium sulfate (MgS0,) regi-
mens for fetus neuroprotection in women who are consi-
dered at risk of preterm birth.

Materials and Methods / MaTepuaist
H METOIbI
Study design / [ln3aitH uccnepfoBaxus

This randomized controlled clinical single-center study
was taken place from august 2023 at the Obstetrics and

Gynecology Department of Tanta University Hospital, a ter-
tiary care referral center and neonatology department. The
duration of the study was about 9 months.

Inclusion and exclusion criteria / Kputepumn Bknioyenus
1 UCKNIOYEHMA

Inclusion criteria: pregnant female with gestational age
24-34 weeks with established preterm labor.

Exclusion criteria: patients with insufficient medical re-
cords who have severe congenital anomalies or intrauterine
fetal deaths. If the cervix is more than 8 cm dilated, an ur-
gent delivery may be necessary for reasons related to the
mother or the fetus, such as electrolyte disorders, renal fai-
lure, and maternal cardiac arrhythmia during this pregnancy,
myasthenia, or ingestion of calcium channel blockers in the
previous two hours.

All patients who participated in the trial gave written
consent after being informed of its objectives, benefits, and
risks. All their files were kept in confidential way with no
discrimination as regard the races or the social standard.

Sample size calculation / Pac4eT pa3mepa BbI60pKU

The sample size was calculated using Epi-Info 7 specific
program (Genter for Disease Control and Prevention, USA).
HO was postulated as the prevalence of preterm labor was
about 13.6 % in Egypt. The power was adjusted to be 80 %.

Randomization, grouping, and intervention /
PaHpgomu3aums, cTpatudpukauums no rpynnam,
BMELLATEeNbCTBO

All patients had their histories thoroughly recorded. The
patients were sorted into four groups at random, and they
were assigned to one of the four groups using a computer-
based program. Number of cases in each group was
20 cases.

Group I: the patients had received MgS0O, infusion by the
following protocol:

1. loading dose 6 g over 20-30 min;

2. maintenance dose 2 g per hour till birth or for
12 hours;

3. treatment was repeated if more than 6 hours since
last dose had passed, so additional loading dose was given
followed by maintenance.

Group 2: the patients had received MgS0O, infusion by
the following protocol:

1. loading dose 4 g over 20 min;

2. maintenance dose 1 g per hour till birth or for
24 hours;

3. no repeated treatment.

Group 3: the patients had received MgS0O, infusion by
the following protocol.

1. loading dose 4 g over 30 min,

2. no maintenance dose;

3. no repeated treatment.

Group 4 (control group): the patients had not received
MgSQ0, infusion at all.
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§ Table 1. Different magnesium sulfate (MgSQ,) regimens as neuroprotection against cerebral palsy.
. Tabnuua 1. PaznuyHble cxembl npumeHeHns cynbara martus (MgSQ,) B ka4ecTBe HEMPONPOTEKLAN ANs NPeSOTBPALLEHUS JETCKOr0
\."J LiepebpasnbHOro napanuya.
g Study Loading dose | Maintenance Repeat dosing Timing
I [reference] dose
Wccneposanne | Harpysounas MoBTOpPHOE BBEAEHME Cpoku
[ccbinkal fo3a Mopnepxusato-
g aa no3a
i:( 4 gover 20 1.9 per hour No When birth was planned or definitely
Y minutes until birth or for expected with 24 hours median time:
S up to 24 hours 3.7 hours (interquartile range (IQR)
g Crowther CA. 1.4 t0 13.8 hours)
(@) et al,, 2003 [9] 41 B TeYEHMe 1rBuyac Het Poabl nnaHupytoTcs unn onpegeneHHo
Q ’ 20 MUHYT [0 poXaeHus 0XWAAKTCA NPy MeANaHHOM BPEMEHN
u UNK B TEYEHNE 10 pofioB B 24 Yaca: 3,7 4aca
Q [0 24 yacos (MexkkBapTUNbHbIA pasmax (IQR)
o ot 1,4 10 13,8 Yacos)
N 4 gover10 1 g per hour No Timing before birth not specified
to 15 minutes | for 24 hours (women were given magnesium sulphate
® Magpie L. et for pre-eclampsia)
N al., 2007 [10] 41 B TeYeHMe 1rBuyac Het CpoKmn 10 pofI0B He yKa3aHbl
é 10-15 MmuHyT B TEYEHMe (KeHLLMHam HazHa4anu cynbar MarHns
< 24 4acos npu Npeaknamncum)
) 4 g over 30 No No When birth was planned or defiantly
N minutes expected within 24 hours median time:
qm) Marret S. et al 1.6 hours (IQR 0.08 to 25.08 hours)
2007 [1 1'] v Pobl nnaHnpyoTcs unm onpeneneHHo
= 4T B TeyeHue Het Het 0XNJAITCA NPU MeANAHHOM BPEMEHU
Ll 30 MuHyT [0 pofoB B 24 Yaca: 1,6 4aca
ov« (IQR o1 0,08 o 25,08 4acos)
M 6 g over 20 2 g per hour If less than 6 hours had elapsed since 87 % of women were given magnesium
1= to 30 minutes | until birth or for | cessation maintenance was restarted, if at sulphate for preterm prelabor rupture
0 up to 12 hours least 6 hours had elapsed as additional of membrane with a 25 hours median
o loading dose was given before maintenance time to birth (IQR 11 to 63 hours)
) Rouse D.J. was restarted
E etal., 2008 6 r B Te4eHue 2 BYac o Ecnn ¢ momeHTa BO306HOBSIEHNSA [Mpu npexaeBpeMeHHOM paspbiBe
> [12] 30 MuHyT POXIEHNA UNK | NOALEPXKMBAIOLLE Tepanui NPOLLIO MeHee | MIOAHbIX 060M104€eK Cynbar MarHus
g B TEYeHMe 1o 12 6 4acos, UK ecnu 40 BO30OHOBNEHMUS nonyyanu 87 % XeHLH, MeLnaHHoe
< 4acoB MOJAePKNBAIOLLE Tepanun NpoLso He Bpems [0 POA0B COCTaBNANO 25 4acoB
MeHee 6 4acoB C MOMEHTa BBELIeHMs (IQR ot 11 po 63 4acos).
J0MNOHUTENbHOI Harpy304HON A03bl

Table 2. The rest of different magnesium sulfate (MgS0,) regimens as neuroprotection.

Tabnuua 2. Mpoyue cxembl npuMeHenns cynbdara marius (MgS0O,) ans HeiponpoTexkumuu.

Recommended Loading dose Maintenance dose Repeat treatment
regiments
[reference]
Pekomenpyemble | Harpysounas | lMoppepxuBarowias fo3a oBTOpPHOE BBEAEHUE
NPOTOKONbI nosa
[cebinkal
4 gover20to 1 g per hour continued No immediate repeat doses
NCPG, 2010 [13] 30 minutes until birth or for 24 hours
Magee L. et al., 4 rBTeYeHne | 11 BHac, NpoaomKaeTcs He TpebyeTcs HemMeAneHHOro NOBTOPHOIO BBEAEHMS Npenapara
2011 [14] 20-30 MUHYT [10 POXKIEHMSA U B
TeyeHue 24 yacos
6 g over 2 g per hour continued If less than 6 hours have elapsed since cessation, restart maintenance.
20 minutes until birth or for12 hours If at least 6 hours have elapsed give an additional loading dose before
to 30 minutes restarting maintenance
Reeves S.A.
etal, 2011 [15] 6 1B TeYeHMe | 2T B Hac, NPoA0SIKaeTCs Ecnu ¢ momeHTa npekpaLleHns npuema npoLusio MeHee 6 4acos,
20-30 MuHyT [10 POXAEHUS Unu BO306HOBUTE MOAAEPKMNBAIOLLYIO Tepanuto. ECnin npoLusio He MeHee
B TeyeHue 12 yacoB 6 4acoB, BBeANUTE AOMONHUTENbHYH HArpy304HY0 403y Nepef
BO306HOBJIEHNEM NOAJEPXKIBAIOLLEN Tepanuu

https://www.gynecology.su
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All groups of women had received care in accordance
with accepted clinical standards. Throughout the infusion,
the protocol required that the mother's heart rate, blood
pressure, breathing rate, tendon reflexes, and any nega-
tive effects be recorded. Throughout labor, the fetal heart
rate had been checked. If any of the following symptoms
were present, treatment had to be stopped: respiration rate
10/min, hypotension, areflexia, disturbances of conscious-
ness, or oliguria/anuria. Mothers and their newborns were
monitored until they were released from the hospital.

The following results were found after an examination of
neonatal medical records:

1. 1-minute and 5-minute Apgar score < 7;

2. the need for incubator or neonatal intensive care unit;

3. the occurrence of any neonatal complications like int-
racerebral hemorrhage, necrotizing enterocolitis or hypoxic
encephalopathy.

The outcomes / Ucxopbl

Primary outcomes: the effect of MgSQ, in neuroprotec-
tion which could be assessed clinically by assessing the
neonatal condition for the presence of the signs of ence-
phalopathy including seizure, conscious level, intact refle-
xes, muscle tone, or could be assessed by trans cranial
ultrasound for assessing the signs of encephalopathy even
the neonates were clinically normal.

Secondary outcomes included other measures of effec-
tiveness and safety.

For the infant / icxoge! Ansa mnageHya

Apgar score (less than 7 at 5 minutes): use of respirato-
ry support (mechanical ventilation or continuous positive
airways pressure, or both) or the occurrence of intrapartum
fetal complications including non-reassuring cardiotoco-
graphy (CTG), meconium-stained amniotic fluid.

For the woman / Vicxozb! ans matepu

The occurrence of maternal complications related to
MgSQ, use including oliguria, hypotension, respiratory
problems, are flexia and disturbed conscious level — deli-
very related complications including postpartum hemor-
rhage and prolonged labor — or discontinuation of the
MgS0, infusion regimen.

Use of health services / Vicronb30BaHne MeAULNHCKUX yCiyr

« Admission to intensive care unit for the mother.

« Length of postnatal hospitalization for the women.

« Admission to neonatal intensive care for the infant.

« Length of stay in neonatal intensive care unit for the
infant.

« Length of neonatal hospitalization for the infant.

Methods of statistical analysis / MeTogbl
CTaTUCTMYECKOr0 aHanu3a

Statistical analysis was performed with computerized
SPSS (SPSS Inc., USA) version 16 for Windows. Qualitative

data were expressed as numbers (N) and percentages, while
quantitative data were expressed as mean (M) + standard
deviation (SD). Quantitative variables were analyzed for line-
arity using the One-Sample Kolmogorov—Smirnov Test and
all variables were normally distributed. Student t-test was
used to compare between means body mass index (BMI),
P-test to measure the strength of evidence against a null
hypothesis, ANOVA test to analyze the ratio of variance bet-
ween groups to variance within groups and other quanti-
tative variables between four groups according to MgSO,
dose. Further, the paired sample t-test was used for analysis
of quantitative variables before and after treatment.

Results / Pe3yabTaTsl

Table 3 shows distribution of cases according demo-
graphic data, and the value of the APGAR score after 1 and
5 minutes.

In our study, 80 cases were enrolled, and they were di-
vided into 4 groups at random. As shown in Table 3, there
were no significant differences between the four groups in
terms of age, gravidity, parity, gestational age at delivery,
or length of labor.

Four cases in group 1 (20 %) had developed maternal
complications in the form of hypotension , and only one
case had hypotension accompanied with oliguria , while
3 cases in group 2 had developed hypotension (15 %) and
only one case in group 3 (5 %) had developed hypotension,
and no cases developed maternal complications related to
MgSO, in group 4 (control group), but there was no signifi-
cant difference between all the groups as regard the mater-
nal complications with P value 0.364 (Table 4).

Seven cases in group 1 (35 %) had developed fetal
complications (5 cases non reassurance GTG and 2 ca-
ses developed meconium-stained amniotic fluid), while
8 cases in group 2 (40 %) had developed fetal compli-
cations (6 cases non reassurance CTG and 2 cases de-
veloped meconium-stained amniotic fluid), and 5 cases
in group 3 (25 %) had developed fetal complications
(5 cases non reassurance CTG and 1 case developed
meconium-stained amniotic fluid) and 2 cases (10 %)
developed fetal complications in group 4 (2 cases non
reassurance CTG), but there was no significant difference
between all the groups as regard the fetal complications
with P value 0.153 (Table 4).

Seven cases in group 1 (35 %) had developed deli-
very related complications (6 cases prolonged labor and
3 cases developed postpartum hemorrhage), and 8 cases
in group 2 (40 %) had developed delivery related compli-
cations (7 cases prolonged labor and 2 cases developed
postpartum hemorrhage), and 3 cases in group 3 (15 %)
had developed delivery related complications (3 cases
prolonged labor), and 3 cases (15 %) developed deli-
very related complications in group 4 (3 cases prolonged
labor and 1 case developed postpartum hemorrhage),
but there was no significant difference between all the
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Table 3. The difference between the groups according demographic data, and the value of the APGAR score after 1 and 5 minutes.

Ta6bnuua 3. Pasnuuns mexay rpynnamu no gemorpaduyecknm JaHHbIM 1 OLieHKa no wkane Anrap Ha 1-id 1 5-it MuHyTax.

Parameter Group 1 Group 2 Group 3 Group 4 7 ra;'_?( A"l:(;v:ﬁtest p
Moka3arenob lpynna 1 I'pynna 2 Ipynna 3 lpynna 4 ApNOVf\
range / i1anasoH 23-35 21-40 18-40 20-41
Age, years mean / cpeatee 27.00 28.75 28.10 29.35 0.842 0.475
Bospacr, net
SD 3.209 4732 5.726 5.082
. range / i1anasoH 1-5 1-7 1-5 1-8
Gravidity | mean/ cpeariee 23 2.8 2.85 29 0.700 0.554
Hucno 6epeMeHHOCTEi
SD 1.187 1.6 1.276 1.67
_ range / i1anasoH 0-3 0-3 0-4 0-4
Parity mean / cpenHee 0.75 115 13 13 1.04 0.38
Hucno popos
SD 0.942 1.062 1.187 1.229
Gestational age, weeks range / j1anasoH 26-34 27-34 26-34 26-34
[ecTalMOHHbINA BO3pacT, | mean/ cpeaHee 31.6 31.25 31.25 31.35 0.096 0.962
Heaenb SD 2.31 2.256 2.364 2.351
Time of delivery, minutes | 2N9€ / amanazoH 250-960 280-880 280-880 270-870
[InuTenbHOCTb POAOB, mean / cpejiHee 569.0 558.5 551.5 521.5 0.199 0.896
MAHYT SD 230.887 189.0 197.59 173.961
‘ n 18 19 19 20
Apgar 1 min, score range / AnanasoH 4-9 4-9 4-8 4-8
bannbi no wkane Arap 7 e e 6.389 6316 6212 6.0 0289 0833
Ha 1-1 MuHyTE
SD 1.458 1.416 1.239 1.265
. n 18 19 19 20
Apgar 5 min, score range / i1anasoH 4-10 5-10 4-10 5-10
bannbl o wkane Anrap - [7 s e e 7.722 7.737 7.895 7.4 0429 0.733
Ha 5-11 MUHyTE
SD 1.483 1.291 1.372 1.319

groups as regard the fetal complications with P value

0.147 (Table 4).

There was no significant difference between the 3 study

groups as regard the completion of the MgSQ, infusion
(15, 17,19 cases in group 1, 2, 3 respectively) with P value
0.208 (Table 4).

There was also no significant difference between all the
groups as regard the Apgar score evaluation of the neonate
after 1 minutes and 5 minutes with P value 0.833 and 0.733
respectively. While by evaluation of the neonatal condition
as regard the presence of clinical signs like seizure, l0ss
of consciousness, abnormal tone, abnormal reflexes and
the need of ventilator there was non-significant difference
between all the groups, despite the number of cases which
had abnormal clinical signs were lower in the study groups
as compared by the control group (Table 5).

Also, there was non-significant differences between four
groups as regard the number of neonates diagnosed with
intraventricular hemorrhage (P = 0.701), and non-signifi-
cant difference as regard the number of cases with early
neonatal mortality (P = 0.774) (Table 5).

While there was a significant difference between the
groups as regard the ultrasound findings suggesting en-

cephalopathy with P value 0.009, as the number of cases
which had abnormal ultrasound findings in group 1, 2 ,3
and 4 were 6, 7, 5 and 15 cases respectively (Table 3).

Discussion / O6cy:xkaeHue

Many animal studies have investigated the neuropro-
tective role of MgS0O,. In 1984, F.X. Vacanti and A. Ames
demonstrated neuroprotective effects of MgS0, in an adult
rabbit spinal cord ischemia model [16]. In 1987, MgSO,
administration to rat hippocampal slices reduced the effect
of hypoxia [17]. T.K. McIntosh et al. demonstrated in 1989
that post-traumatic MgSQ, injection decreased neurological
disorders in a dose-dependent manner [18].

Many countries have developed national clinical guide-
lines that support the use of prenatal MgSO, at impen-
ding preterm delivery, but the majority of European nations
haven'’t. As there is no global agreement, due to the lack of
the agreement on the ideal gestational age for MgSQ, thera-
py that provides neuroprotection. For example, the natio-
nal guidelines of both England and Canada advised the use
of prenatal MgSQ, for neuroprotection prior to 34 weeks
of gestation, but not by those of Belgium, France, Ireland,
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S
N
§ _ - or the WHO administration. In Australia, MgS0, is recom-
= Erpl= < ll INS mended before 30 weeks of gestation [19].
& S38ig=| " || |" |Fls The dosage of MgS0, varied between studies, with loa-
N ding dosages range between 4 g and 6 g and inconsistent
S = ; _ administration of a maintenance dose. The positive effects
2. @23 2|35 of MgS0, maintained even in studies with lower overall
4 % =g S= R R A I g dosages, according to a meta-analysis, although there in-
= © S sufficient data to establish a minimal effective dose or the
= - best course of treatment [1].
’(';i E s |s|lsl|s|s E. Shepherd et al., studied MgSO, adverse effect inclu-
g z_ S| 8| 5] &8 ding flushing, sweating, sensation of warmth and, in rare
@) SES(2T| o |~ | w |2 cases, pulmonary edema which is linked to dosage, infu-
8. z gs S| sion rate and mode of administration (intravenous). This
E 5 -:é;_ E ; = side effect is due to the peripheral vasodilator effect. But
oW § E § 5 ||| 5| = they found no evidence of neonatal adverse effect. Our fin-
= S 8 s | 8|28 dings corroborated their findings about the absence of fe-
SI2°| || X | w tal side effects, but also we found no maternal side effects
g - with various MgS0, dosages which may attributed to the
;_‘ R R e R single dose of infusion with long infusion time [19].
Q s [ = €|s|¢g As regard the dose-related perinatal adverse outcomes,
8 2 ; 2 5|6 | 5| 5 . no clear differences between different dose regimens of
N4 B8 [ — T = =123 MgS0, were seen for the outcome of perinatal death (rela-
) =28 28| 2 | S| S| S tive risk (RR) = 1.01; 95 % confidence interval (Cl) = 0.75-
g o 5 = = E E’ E’ = 1.36; 6 trials, 543 babies; analysis 2.1), nor for stillbirth or
i £ neonatal death [19].
~ s &~ | 5| 8| g § As there are several different dosing regimens were used
o EE |3 Slc|gl8 8 < & inthe randomized controlled trial (RCTs). The data of a
] Se |~ N | @ ~ |=|s|€ £ meta-analysis concluded that MgS0, should be adminis-
S g § 5 | sls|s| = e = § ij tered at the smallest effective dose (4 g with or without 1 g
o £= T2 8| 83| 8| ¢ ) § per hour maintenance dose until birth) [20]. Our results
v - T |2F| @ N | & S 5 corroborated this recommendation. Another meta-analy-
E 2 e ¥ sis (2017), studied the effect of neuroprotection of MgSO,,
> gl ., RS £ 5 which comprised 5 RCTs, and it was found that it was de-
X £ :': 28l8~= < el Sl g ¢ creased in the subgroup of children exposed to antenatal
< 2EES = 2|25 & MgS0, at 28 weeks of gestation. This finding is consistent
e § £ 5_| 5|8 |a|a|°° § = with our own. Children exposed between 28 and 31 weeks
2|12° = EE— s | 2| B | & g % of pregnancy showed a comparable reduced risk [21].
g %:-’( = e - B 2 3 Our study agreed with The BEAM trial who studied by
g S s ~ | = | = § & randomized controlled trial 2241 women in preterm labor
23ls S8 22|23 E §  pefore 32 gestational weeks at 20 centers with regard to
% % % % = J | T | - | & o= % é the fetal outcome, the effect of MgS0, with a dose of a 6-g
8| €3 [ — [ = | = | = |5|2|z T bolusfollowed by a 12-hour 2 g per hour maintenance
§ X 28 |2 9 § E ; E g = dosage (1,096 women and 1,188 fetuses) versus as a pla-
= B ; sl sl sl s 5 § § cebo (1,145 women and 1,256 fetuses). They found that
5 = N & § although major outcomes — stillbirth, death at one year, or
§ S S—| s | a|a| & g S cerebral palsy at two years — in both groups were identical,
= E; = E % =l =8 s g the MgS0O, group saw a markedly lower rate of moderate
g s 9':; g > N TN e o 2 “cg“ § 8; i/evglre %egzbrglgpéa)llﬁz(]tg % versus 3.5 %; RR = 0.55;
S2| 88 |ls5_|a|a|la|a|" |55 o 0l =0.32-0. :
s 2 e =2 g|2|8|¢e 5 = The MAGPIE was a multinational trial had studied the
3 S 25| e | e |~ | § § effectiveness of antenatal MgSO, treatment in the preven-
E § g J tion of eclampsia over 10,141 women, as they gave them
S % o s f§ E MgSO, (4 g bolus followed by 1 g per hour maintenance
5_ p 3 E e KNI P R IT £ dosage for 24 hours) or a placebo was given to the women,
® = = SE|SE|ISE|SE < & one of the secondary outcomes of the study was the neo-
S = & 5|85 2|85 2|6 2|°Ra |[§ & natal outcome, they found that 1,593 fetuses were born
278 https://www.gynecology.su
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before 37 weeks of gestation. A pediatric follow-up study
with 4,483 children (2,254 in the MgSO0, group and 2,229
in the placebo group, respectively) found no differences in
mortality or neurological outcomes at 18 months (as mea-
sured by the Ages and Stages questionnaire). There result
was different from ours and this may be attributed to that
their study was focusing in the prevention of preeclamp-
sia, and neglect the effect of preeclampsia of the neonates,
also the dose of MgSQO, was different as the goal was not
neuroprotection [22].

Our study agreed with 4 meta-analyses that have been
conducted on data from 5 RCTs that studied prenatal
MgS0, administered to mothers at risk of preterm deli-
very and linking to the risk of cerebral palsy in children; all
produced consistent findings and conclusions. With an RR
ranging from 0.61 to 0.70 and no effect on mortality, mi-
nor side effects for the mother (such as flushing, nausea or
vomiting, sweating, and soreness at the injection site) were
more common in the MgS0, groups. But these studies did
not evaluate the dose and the regimen. They concluded the
positive effect of MgSO, whatever the dose is [6, 23].

The MAGNET trial had studied the effect of the highest
neuroprotective dose of MgSQO, and they found that the
high dose of MgSO, may lead to the vasculopathy and
high mortality due to cerebral hypoperfusion, whereas the
lowest dose did not. These data agreed with our study, as
MgSQ, treatment had no effect on neonatal morbidity or
pediatric mortality in any RCTs or meta-analyses performed
to date. Similarly, there were no significant adverse effects
on the mother from MgSO, therapy. The benefit remained
constant whatever the gestational age, the reason for pre-
maturity, the dose, or if the maintenance dose was admi-
nistered after the loading dose. These findings support the
use of low doses MgSQ, [24].

In agreement with the meta-analysis done by X. Zeng
et al. (2016), they have shown that antenatal MgSO, ex-
posure does not improve 5-minute Apgar scores that are
< 7 [23]. Also, in second analysis of the BEAM cohort did
not show any difference in rates of intubation, chest com-
pressions, hypotension, or mechanical ventilation between
the MgS0O, and placebo groups [25]. These findings sup-
port the safety of antenatal MgSO, exposure on short-term
neonatal outcomes.

The authors did not observe any significant difference
in the Apgar score according to the use or not of MgSO,
when it was greater than or equal to 7. They also did not
find significant differences in the resuscitation of neonates
at birth. Indeed, newborns were resuscitated in 21.8 % of
the exposed and 21.2 % of the unexposed [25]. Our results
corroborated that issue.

Our results are in line with the meta-analysis of 4 neu-
roprotection trials which stated that maternal exposure to
MgS0, did not affect neonatal resuscitation in the short
term with no significant effect on Apgar score, need for
assisted ventilation at birth [26].

Conclusion / 3akioueHue

In conclusion there are different regimens for use of
MgSO0, for neuroprotection for preterm baby, and there was
no difference between all the regimens in its effect for neu-
roprotection either clinically or radiologically or in its safety,
so we recommend the use of the least dose (loading dose
4 g over 30 minutes) to decrease the risk of side effects. It
is recommended to use MgSQ, for neuroprotection as it is
a safe feasible effective and efficient method as well as it
can prevent the trans cranial ultrasound positive findings
for encephalopathy.
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