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Abstract

Background Magnesium sulphate is widely used in antenatal mothers for various indications such as neuroprotection, tocolysis
and preeclampsia. Some studies suggest that there is alteration in intestinal motility and blood flow in preterm neonates as a
result of exposure to Magnesium sulphate. Objective To evaluate the effect of antenatal magnesium Sulphate (MgSO 4) on
mortality and morbidity outcomes related to the gastrointestinal system (GI) in preterm infants. Search strategy PubMed,
CINAHL, Embase, and CENTRAL were searched through up to November 2022. Data collection and Analysis Two
authors independently conducted data extraction. A random-effects model meta-analysis was performed. All included studies
were assessed for methodological quality using appropriate quality assessment tool. The GRADE approach was used to assess
the overall certainty of evidence. Main Results A total of thirty-eight observational and six RCTs involving 51,466 preterm
infants were included. There were no increased odds of stage [?]2 NEC, (n= 50,727, OR:1.0; 95% CTI: 0.89-1.12, T 2- 7%), SIP (
n= 34,186, OR: 1.22, 95% CI: 0.94-1.58, 1 2-30% ), feed intolerance (n= 414, OR: 1.06, 95% CI: 0.64-1.76, I 2-12%) in infants
exposed to antenatal MgSO 4. On the contrary, the incidence of surgical NEC was significantly lower in MgSO 4 exposure
infants (n= 29,506 OR:0.74; 95% CI: 0.62-0.90, ARR: 0.47%). Studies assessing the effect on GI-related mortality were sparse
to make any conceivable conclusion. GRADE certainty of findings were ‘very low’. Conclusion Antenatal MgSO 4 did not

increase the incidence of gastrointestinal-related morbidities or mortality in preterm infants.
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Figure 2A. Gastrointestinal associated Mortali

[MgS04 events] [No MgS04 events] 0Odds Ratio

ty

©Odds Ratio

Study or Subgroup Events _ Total Events Total Welght M-H, Random, 95% Ci M-H, Random, 95% CI
Bouet PE 2015 3 94 5 44 6.8% 0.26 [0.06, 1.13]
Rouse D) (BEAM) , 2008 99 1041 93 1095  46.6% 1.13 [0.84, 1.52]
Shalabi 2017 79 2055 107 2300 46.6% 0.82 [0.61, 1.10]
Total (95% CI) 3190 3439 100.0% 0.88 [0.58, 1.33]

Total events 181 205
Heterogeneity: Tau® = 0.07; Chi® = 5.28, df = 2 (P = 0.07); I’ = 62%

0.01 0.1 1 10 100
Test for overall effect: Z = 0.61 (P = 0.54) Favours MgS04 Favours Control
Figure 2B. Medical Necrotizing Enterocolitis
[MgSO4 events]  [No MgSO4 events] Odds Ratlo 0dds Ratio
Study or Subgroup Events _ Total _ Events __ Total Welght M-H, Random, 95%Cl _Year M-H, Random, 95% CI
de Veciana 1995 0 28 1 32 0.2% 0.22 (0.01, 5.48]
Wiswell 1996 1 61 10 76 0.4% 0.11 (0.01, 0.89]
Schanler 1997 1 22 [ 19 02%  2.72(0.10,70.79]
Kimberlin 1998 6 124 31 615 2.0% 0.96 (0.9, 2.35]
Elimian 2002 7 190 3 211 0.9%  2.6500.68, 1041
Jazayer| 2003 7 36 9 6 L3x 0.72 (0.24, 2.22]
Crowther CA 2003 (ACTOMgSO4) 30 620 31 615 5.2% 0.96 [0.57. 1.60]
Marret 2006 (PREMAC) 9 152 [ 336 LSx 1.44 (051, 4.10]
Rouse D) (BEAM) , 2008 116 nn 94 1244 11.0% 1.35[1.01, 1.79]
Yokoyoma 2010 [ 58 [} 59 Not estimable
Paradisis 2011 o 48 o 39 Not estimable
Havranek T 2011 0 27 1 29 0.2% 0.35 (0.01, 8.85]
Lee 2013 1 20 8 61 0.4% 0.35 [0.04, 2.98]
Weisz 2014 83 1387 197 3868 1L.9% 1.19 (091, 1.54]
James 2015 1 19 4 21 0.3% 0.24 [0.02, 2.33)
Suh 2015 2 110 10 436 0.7% 0.79(0.17. 3.65]
Bouet PE 2015 4 94 1 44 0.4% 1.91[0.21, 17.62]
Bozkurt O 2015 4 $9 12 328 L2% 1.92 [0.60, 6.15]
De Jesus 2015 9 1091 Y 453 Lgx 0.46 [0.18, 1.21]
Gursoy 2015 o 25 o 25 Not estimable
Morag 2015 4 145 4 45 0.8% 0.29 (0.07, 1.21]
Alonso 2016 7 62 6 $6 L% 1.06 [0.33, 3.37]
Uoreda-Garcia 2016 4 56 2 51 0.6% 1.85 [0.33, 10.76]
Shalabi 2017 202 2045 220 2295 14.8% 1.03 [0.85. 1.26)
Downey 2017 334 11789 523 16246  17.9% 0.88 (0.76, 1.01]
Jung 2017 2 133 E 3 0.5% 0.15 [0.02, 0.95]
Narasimhulu 2017 5 237 1 67 0.4% 1.42 [0.186, 12.39]
Stockley 2018 12 173 43 30 34% 0.51 [0.26, 1.00]
Qasim 2019 9 95 1 10 0.4% 0.94 [0.11, 8.31]
Mikhael 2019 15 210 7 92 L9% 0.93 (0.37, 2.37)
Ozla 2019 o 108 0 172 Not estimable 2019
Valdovinos 2020 6 146 15 55 2.9% 0.58 (0.28. 1.20] 2020
Welf 2020 17 343 16 337 3.1% 1.05 [0.52, 2.11] 2020
Hong 2020 9 247 26 509 2.6% 0.70 (0.32, 1.52] 2020
Kim 2020 13 109 12 72 2.2% 0.68 [0.29, 1.58] 2020
Ustin 2021 13 186 7 154 L8% 1.58 (0.61, 4.06] 2021
Bansal v 2021 7 50 7 50 1.3% 1.00 [0.32,3.09] 2021
Chandran § 2021 6 56 0 28 0.2%  7.32[0.40,135.06] 2021
Cupta 2021 3 50 1 50 0.3% 3.13[0.31, 31.14] 2021
Sung 2022 21 91 36 135 18% 0.82 (0.44, 1.53] 2022
Ayed 2022 0 a7 9 182 02% 0.19(0.01, 3.36] 2022
Total (95% Ci)y 21940 29526 100.0% 0.95 (0.83, 1.09]
Total events 990 13
Heterogeneity: Tau® = 0.02; Chi* = 44.24, df = 36 (P = 0.16); I' = 19%
Test for overall effect: Z = 0.73 (P = 0.47) PO upsein e
Figure 2C. Surgical Necrotizing Enterocolitis
[MgS04 events] [No MgSO4 events] Odds Ratio Odds Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Kim 2020 6 109 8 72 2.9% 0.47 [0.15, 1.40) =
Hong 2020 5 247 18 509 3.5% 0.56 [0.21, 1.54] —
Kimberlin 1998 6 124 15 184 3.7% 0.57 [0.22, 1.52] .
Sung 2022 13 91 26 135 6.7% 0.70 [0.34, 1.44] —
Downey 2017 143 11789 253 16246  83.1% 0.78 [0.63, 0.95] | |
Total (95% CI) 12360 17146 100.0% 0.74 [0.62, 0.90) ¢
Total events 173 320
i 2 = 5 i? = = = =
e e o
a ‘ R Favours MgSO4 Favours Cantrol
Figure 2D. Spontaneous intestinal perforation
[Mgs04 events]  [No MgSO4 events] Odds Ratio Odds Ratio
Study or Subgroup _ Events  Total  Events Total Weight M-H, Random, 95% ClI _Year M-H, Random, 95% CI
Rattray BN 2014 7 23 177 132 5.8% 2.96 [1.06, 8.24] 2014
Shalabi 2017 69 2031 77 2271 29.4% 1.00[0.72, 1.39) 2017
Downey 2017 340 11789 370 16246  47.5% 1.27 [1.10, 1.48) 2017
Mikhael 2019 20 210 8 92 7.8% 1.11[0.47, 2.61) 2019
Hong 2020 7 247 9 509 6.0% 1.62 [0.60, 4.40) 2020
Kim 2020 0 109 4 72 0.8% 0.07 [0.00, 1.31] 2020 ¥—————~
Sung 2022 3 91 4 135 2.8% 1.12[0.24, 5.11] 2022 —_—
Ayed 2022 0 a7 0 182 Not estimable 2022
Total (95% CI) 14547 19639 100.0% 1.22 [0.94, 1.58] »
Total events 446 489
2= s Chi' = = = 1=
Heterogeneity: Tau : Chi' = 8.58, df = 6 (P = 0.20); 1" = 30% = o

Test for overall effect: Z = 1.49 (P = 0.14)

Figure 2E. Feeding intolerance

[MgS04 events] [No MgSO4 events] 0Odds Ratio
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0Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chandran § 2021 16 56 9 28 23.6% 0.84 [0.32, 2.26]
Gursoy 2015 6 25 2 25  84% 3.63 [0.66, 20.11]
Ozlii 2019 70 108 112 172 68.0% 0.99 [0.60, 1.63]
Total (95% C1) 189 225 100.0% 1.06 [0.64, 1.76]

Total events 92 123
Heterogeneity: Tau® = 0.03; Chi* = 2.27, df = 2 (P = 0.32); I* = 12%

0.01 0.1 10 100
Test for overall effect: Z = 0.23 (P = 0.82) Favours MgS04 Favours Control
Figure 2F. Time to reach full feeds
[MgSO4 events] [No MgS04 events] Std. Mean Difference Std. Mean Difference
Study or Mean SD Total Mean SD __ Total Weight IV, Random, 95% CI IV, Rand 95% Cl
Basu SK 2012 36.3 30.7 289 29.9 29 186 15.4% 0.21 [0.03, 0.40]
Chandran § 2021 10.5 3.9 56 10.5 5.8 28 8.1% 0.00 [-0.45, 0.45]
De Jesus 2015 20.3 10.4 1091 213 112 453 17.4% -0.09 [-0.20, 0.02]
Cursoy 2015 7 3.9 25 6.5 2.7 25 6.3% 0.15 [-0.41, 0.70]
Kim 2020 19.6 9.7 109 22.3 12.1 72 11.9% -0.25 [-0.55, 0.05]
Narasimhulu 2017 17.8 13.1 237 1 83 67 12.6% 0.56 [0.28, 0.83]
Ozlu 2019 436 815 108 42 77.7 172 13.7% 0.02 [-0.22, 0.26]
Ostan 2021 253 134 186 228 12.7 154 14.5% 0.19 [-0.02, 0.40]
Total (95% Cn) 2101 1157 10 0.10 [-0.08, 0.27]
Heterogeneity: Tau® = 0,04; Chi¥ = 28.34, df = 7 (P = 0.0002); I? = 75% Too 100

Test for overall effect: Z = 1.10 (P = 0.27)

~-50 S0
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Figure 3A. Medical Necrotizing enterocolitis in Randomized controlled trials

[MgS04 events]  [No MgSO4 events] Odds Ratio Odds Ratle
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Crowther CA 2003 (ACTOMGSO4) 10 620 31 615 19.6% 0.96 [0.57, 1.60] =
Gupta 2021 3 50 1 50 LOo% 3.13[0.31, 31.14] 1
Marret 2006 (PREMAG) ] 352 & 336 48% 1.44(0.51, 4.10] ThE S
Paradisis 2011 o a8 o 39 Not estimable
Rouse DJ (BEAM) , 2008 16 171 94 1244 B41% 1.35[1.0L 179 i
walf 2020 7 343 16 337 10.46% 1,05 {0.52, 2.11] =
Total (35% € 2584 621 100.0% 1.24 (0,99, 1.56] »
Total events 175 148
Heterogeneity: Tau® = 0.00; Chi* = 2.21,df = 4 (P = 0.70); I = 0%
Test for overall eMect: Z = 1.85 (P = 0.06) 001 ,_,fn':“ Mgs0a Favours (::,ml ioo
Figure 3B. Medical Necrotizing enterocolitis in infants < 28 weeks
[Mg504 events] [No Mg504 events] Odds Ratic Gdds Ratio
Study or Subgroup __ Events _ Total __ Events Total Weight M-H, Random, 95% CI M-H, Random, 95% C1
Chandran § 2021 6 56 ] 28 04%  7.34{0.40, 135.06)
Kim 2020 13 109 12 72 4.6% 0.68 [0.29, 1.58)
Mikhael 2019 15 210 7 92 3.8% 0.93 [0.37, 2.37)
Shalabi 2017 202 2045 220 2295 B2.5% 1.03 [0.85, 1.26)
Sung 2022 21 a1 6 135 B.7% 0.82 [0.44, 1.53)
Total (95% €I} 2511 2622 100.0% 1.00 [0.83, 1,20]
Total events 257 275
Heterogeneity: Tau® = 0.00; Chi’ = 3.11, df = 4 (P = 0.54); I’ = 0% +
Test for overall effect: Z = 0,02 (P = 0,98) 1ol rg\?n-irs M95041 Favours c:.:nm 1
Figure 3C. Medical Necrotizing enterocolitis in infants < 32 weeks
[MgS04 events]  [No Mg504 events) Cdds Ratie Odds Ratla
Study or Subgrou Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Alonso 2016 7 62 6 &% 1.06 [0.33, 3.37)
Ayed 2022 0 a7 9 182 0.7% 0.19 [0.01, 3.36] —
Bozkurt O 2015 4 59 12 328 3.7% 1.92 [0.60, 6.15] T
Chandran 5 2021 6 56 ] 28 0.7% 7.34 [0.40. 135.06] S R —
Crowther CA 2003 (ACTOMg504) 30 620 31 615 10.4% 0.96 [0.57, 1.60] R
De Jesus 2015 9 1091 & 453 5.0% 046 [0.18, 1.21] -/
Hang 2020 9 247 26 509 6.7% 0.70 (032, 1.52] Ca—
James 2015 1 19 4 21 Li1% 0.24 [0.02, 2.33] |
Jung 2017 12 133 3 33 3.0% 0.99 (0.26, 3.74] ——
Kim 2020 13 109 12 72 6.0% 0.66 (0,29, 1.58] T
Lloreda-Carcia 2016 4 56 2 51 L.o% 1.88 [0.33, 10.76] —
Morag 2015 4 145 4 45 2.7 0.29[0.07, 1.21] —_—
Ozlu 2019 0 108 0 172 Naot estimable
Paradisis 2011 0 a8 L] 39 Not estimable
Qasim 2019 9 a5 1 10 1.3% 0.94 [0.11, 8.31] —_—t
Rouse DJ (BEAM}, 2008 116 urn 94 1244 14.9% 1.35 [1.01,1.79] ™
Stockley 2018 12 173 43 340 8.0% 0.51 [0.26, 1.00] =
Sung 2022 21 91 36 135 8.7% 0.82 [0.44, 1.53] i
Usten 2021 13 186 7 154 5.1% 1.58 [0.61, 4.06] S T
Valdovinos 2020 26 146 15 55 7.2% 0.58 [0.28, 1.20] =T
Weisz 2014 1 61 10 76 1.4% 0.11 [0.01, 0.89]
Wolf 2020 17 343 16 337 7.6% 1.05 [0.52, 2.111 -
Total (95% C1) 5066 4955 100.0% 0.84 (0,66, 1.00] o
Total events 314 339
Heterogeneity: Tau® = 0.09; Chi’ = 28.80, df = 19 (P = 0.07); I = 34%
3 0.01 0.1 10 100
Test for overall effect: Z = 1,31 (P = 0.19) Favours MgS04 Favours Control
Figure 3D. Surgical Necrotizing enterocolitis in infants < 32 weeks
[Mg504 events] [No Mg504 events] Odds Ratio 0dds Ratio
Study or Subgroup Evenmts  Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
Hong 2020 5 247 18 500 26.8% 0.56 [0.21, 1.54] —
Kim 2020 6 109 8 72 22.1% 0.47 [0.15, 1.40] —T
Sung 2022 13 91 26 135 5L1% 0.70 [0.34. 1.44] —
Tatal (95% C1) 447 716 100.0% 0.60 [0.36, 1.01] B
Total events 24 52
2 2 1
Heterogeneity: Tau® = 0.00; Chi' = 0,38, df = 2 (P = 0.82). 1 = 0% o1 100

Test for overall effect: Z = 1.91 (P = 0.06)

Figure 3E. Spontaneous intestinal perforation (SIP) in infants < 32 weeks

(MgSO4 events]  [No MgSO4 events] Odds Rallo Odds Ratio
Study ar Subgroup _ Events _ Total  Events Total _Welght M-H, Random, 95% €I M-H, Random, 95% CI
Ayed 2022 0 ar 0 182 Not estimable
Hang 2020 7 247 9 509 36.0% 1.62 [0.60, 4.40) -+
Kim 2020 0 109 4 135 7.3% 013[0.01,251] &1
Rattray BN 2014 7 23 17 132 35.1% 2.96 [1.06, 8.24] ——
Sung 2022 3 91 & 135 21.5% 1.12[0.24,5.11] —
Total (35% CI} 517 1093 100.0% 1.54 [0.67, 3.55] R
Total events 17 34
Heterogenelty: Taw’ = 0.25, Chi* = 4,57, df = 3 (P = 0.21) 17 = 345
Test for overall effect: Z = 1.OL(P = 0,31) Iy

Figure 3F. Medical Necrotizing enterocolitis when Magnesium
sulfate was indicated for neuroprotection
in infants < 32 weeks
[Mg504 events] [No MgSO4 events] ©Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 85% CI M-H, Random, 95% C1
Alonso 2016 7 62 6 56 3% 1.06 [0.33, 3.37]
Ayed 2022 o 47 9 182 0.5% 0.19[0.01, 3.36] ]
James 2015 1 19 4 21 08N 0.24 (0,02, 2.33] —
LUoreda-Carcia 2016 4 56 2 51 1A% 1,86 [0.33, 10.76) —_——
Mikhael 2019 15 210 7 92 46K 0.93 [0.37, 2.37) —_—
Ozlu 2019 o 108 o 172 Nt estimabie
Paradisis 2011 o 48 o 39 Not estimable
Qasim 2019 9 95 1 10 09% 0.94 (0,11, 8,31)
Rouse D) (BEAM) , 2008 16 17 94 1244 32.4% 1,35 [1.01, 1.79] -
Stockley 2018 12 173 43 40 B5% 051 [0.26, 1.00] —1
Ustin 2021 13 186 7 154 45% 1.58 [0,61. 4.06] ——
Weisz 2014 83 1387 197 3868 35.4% 1,19 [0.91,1,54] -
Wolf 2020 17 343 16 337 7.9% 1.05[0.52, 2.11) -1
Total (95% C)) 3905 6566 100.0% 112 (091, 1.37) B
Total events 277 385
Heterogeneity: Tau® = 0.01; Chi* = 11,21, df = 104P = 0.34); ¥ = 11% T o0

Test for overall effect: Z = 105 (P = 0.29) l‘a?o:n MgSO4 Favours C;:ual

Figure 3G. Medical Necrotizing enterocolitis when
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Figure 4A. Adjusted Odds ratio analysis for Medical Necrotizing enterocolitis(Stage >/=2 NEC)

Study name Statistics for each study Odds ratio and 95% CI

Odds Lower Upper
ratio limit limit p-Value

Stockley 2018 0.570 0.161 2.015 0.383
Downey 2017 1.110 0.895 1.377 0.343
Shalabi 2017 0.920 0.746 1.134 0435
Weisz 2014 0990 0731 1.341 0.948
Hong 2020 0.700 0.313 1.565 0.385

0988 0.866 1.128 0.862

0102 051 2 5 10

Favours MgSO4  Favours controls

Figure 4B. Adjusted Odds ratio analysis for Surgical Necrotizing enterocolitis

Study name Statistics for each study Qdds ratio and 95% Cl

Odds Lower Upper
ratio limit limit Z-Value p-Value

Hong 2020 0580 0.208 1.621 -1.039 0.299
Downey 2017 0.840 0.666 1.060 -1.472 0.141
Sung 2020 0.900 0413 1.962 -0.265 0.791

0.831 0668 1.032 -1.673 0.094

0102 05 1 2 5 10

Favours MgSO4  Favours controls

Figure 4C. Adjusted Odds ratio analysis for Spontaneous intestinal perforation

Study name Statistics for each study Odds ratio and 95% ClI
Odds Lower Upper
ratio  limit limit Z-Value p-Value

Hong 2020 1.820 0.650 5.098 1.139 0.254 !
Downey 2017 1.080 0.907 1.286 0.865 0.387
Shalabi 2017 1.050 0.747 1.475 0.281 0.778
Sung 2020 1100 0.212 5716 0.113 0.910
1.086 0932 1.266 1.063 0.288 | | k
1

01 0.2 05 2 5 10

Favours MgS04 Favours Control
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Figure 5. Risk of Bias assessment for Randomized Controlled Trials
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Domains: Judgement

D1: Bias arising from the randomization process. .

D2: Bias due to deviations from intended interventio. High

D3: Bias due to missing outcome data. - Some concems
D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result. . Low

Figure 6. Funnel plot to assess for publication or selection bias for Medical

Necrotizing enterocolitis
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