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ABSTRACT 

Background: Preeclampsia is serious syndrome that can affect human pregnancy causing serious 

complications. Preeclampsia is pregnancy-specific syndrome of reduced organ perfusion secondary to 

vasospasm and endothelial activation. 

Objective: To assess the comparative effects of three regimens for the administration of the magnesium 

sulfate when used for the care of women with severe preeclampsia to determine the minimal effective dose of 

magnesium sulfate in controlling cases with severe preeclampsia and prevention of eclampsia and to 

determine whether only loading dose of magnesium sulfate is effective in prevention of eclampsia or not.  

Patients and Methods: 240 patients were recruited and divided into three groups. Each group contains 80 

patients, the first group received only the loading dose of MgSO4 and the second group received loading 

dose plus 12 hours maintenance dose while the last group received the loading dose and the full maintenance 

dose of MgSo4 for 24 hours. 

Results: Although strong evidence supports the use of magnesium sulfate for prevention and treatment of 

eclampsia, there was no significant difference between occurrence of eclampsia in the three groups after 

either administration of loading dose of MgSO4 only or administration of loading dose with maintenance 

dose for 12 hours or maintenance dose for 24 hours in the studied patients. 

Conclusion: Magnesium sulfate proved to cause many hemodynamic changes as it has vasodilator effect on 

maternal and fetal blood vessels; however, magnesium sulfate should be given to all patients with severe 

preeclampsia. 

Key words: Magnesium sulfate, management, severe preeclampsia. 

 

INTRODUCTION 

     Preeclampsia is a multisystem disorder 

of pregnancy which is a major cause of 

maternal and fetal morbidity and mortality 

worldwide. The cardinal clinical features 

of the condition are hypertension and 

proteinuria occurring after 20 weeks 

gestation in women who were not 

previously known to be hypertensive 

(Uzan et al., 2011). 

     Pre-eclampsia often affects young and 

nulliparous women, whereas older women 

are at great risk of chronic hypertension 

with superimposed preeclampsia (Young 

et al., 2010). 

     Preeclampsia is considered severe if 

one or more of the following:, Blood 

pressure of 160 mmHg systolic or higher 

or 110 mmHg diastolic or higher on two 
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occasions at least 6 hours a part while the 

patient on bed rest., Proteinuria of 3 gm. 

in 24 hours urine specimen or +2 > on two 

random urine samples collected at least 4 

hours apart., Oliguria of less than 500 ml 

in 24 hours., Cerebral or visual 

disturbance, pulmonary edema or 

cyanosis., epigastric or right upper 

quadrant pain., Impaired liver function., 

thrombocytopenia., Fetal growth 

restriction (Al-Jameil et al., 2014). 

     In normal pregnancy the spiral arteries 

in the placental bed are invaded by 

trophoblast, which becomes incorporated 

into the vessel wall and replaces the 

endothelium, muscular layer and neural 

tissue. These physiological changes 

convert the spiral arteries from narrow 

muscular vessels to wide non-muscular 

channels independent of maternal 

vasomotor control. Pre-eclampsia is 

thought to be the consequence of impaired 

trophoblastic invasion of the maternal 

spiral arteries (Cui et al., 2012). 

     Magnesium sulfate is widely used in 

obstetrics and is a drug of choice in two 

important complications of pregnancy, 

preeclampsia and preterm labor. 

Magnesium sulfate is used to prevent 

seizures in preeclampsia patients (Smith et 

al., 2013). 

     The most common side effect is 

flushing. Others are far less common and 

include nausea, vomiting, muscle 

weakness, thirst, headache, drowsiness 

and confusion. Although magnesium 

sulfate can lead to respiratory depression 

and respiratory arrest, these hazards 

appear to be rare. Higher dose regimens 

may be associated with a great risk of side 

effects and adverse effects. If magnesium 

sulfate toxicity does occur, intravenous 

calcium gluconate is an effective antidote 

(Duley et al., 2010). 

     Magnesium sulfate remains the drug of 

choice for both prevention and treatment 

of women with eclampsia. Regimens for 

administration of this drug have evolved 

over the years, but have not yet been 

formally evaluated (Dhakal et al., 2012). 

     In past, MgSO4 was given according to 

Pritchard regime in which 5 grams of 

magnesium sulfate was administered four-

hourly for 24 hours after loading with 14 

grams. It was observed that many patients 

did not receive maintenance therapy due 

to suspicion of toxicity but they did not 

convulse any further. On the basis of this 

observation, many studies were planned to 

compare the efficacy of loading dose of 

magnesium sulfate versus the standard 

regime in the management of 

preeclampsia to prevent fits. 

     Implementation of magnesium sulfate 

would be strengthened if guidelines and 

recommendations for practice could be 

based on reliable evidence about the 

comparative effects of alternative 

regimens. It is therefore relevant to assess 

the pros and cons of alternative strategies 

for administration. As administration of 

magnesium sulfate requires regular 

supervision by trained staff, which is 

costly, and higher doses may be 

associated with a greater risk of side 

effects and adverse events, it is 

particularly important to assess the 

minimum effect dose and duration of 

treatment (Greenberg et al., 2013). 

     In our study we will try to assess the 

comparative effects of three regimens for 

the administration of magnesium sulfate 

when used for the care of women with 

severe pre-eclampsia. 
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     The aim of the study was to assess the 

comparative effects of three regimens for 

the administration of the magnesium 

sulfate when used for the care of women 

with severe preeclampsia to determine the 

minimal effective dose of magnesium 

sulfate in controlling cases with severe 

preeclampsia and prevention of eclampsia 

and to determine whether only loading 

dose of magnesium sulfate is effective in 

prevention of eclampsia or not. 

PATIENTS AND METHODS 

     The study is prospective randomized 

comparative study that compares three 

regimens for administration of MgSO4 

used for the cases of severe pre-eclampsia 

that were performed in Al-Galaa 

Maternity Teaching Hospital. 

     The study included 240 pregnant 

women presenting to the casualty unit 

diagnosed as a case of preeclampsia with 

criteria of severity in the form of the 

following: 

     Systolic blood pressure > 160., 

Diastolic blood pressure >110., 

Proteinuria > +2 by dip stick (3 gm/24 

hrs)., Presence of alarming symptoms 

(headache, visual disturbance, epigastric 

pain, vaginal bleeding). 

     The study included pregnant1 females 

>37 weeks living fetus, pregnant females 

with criteria of severe pre-eclampsia, 

single pregnancy and primigravida. 

     While pregnant females with history of 

epilepsy, medical disorders: pregnant 

females with mild preeclampsia, pregnant 

females with eclampsia and superimposed 

patients will be excluded from the study. 

     After obtaining an informed consent 

the patients were subjected to the 

following: Careful history taking 

including age, parity, gestational age. 

Complete physical examination and 

assessment of the blood pressure. Urine 

analysis by dipstick. Blood sample was 

taken from the patient for laboratory 

investigations in the form of CBC, 

coagulation profile, liver function tests 

and kidney function tests. Ultrasound was 

done for each patient for assessment of 

fetal wellbeing, liquor and placenta. 

     In All groups, women took initial 

loading dose MgSO4 (6 grams of MgSO4 

on 250 ml ringer solutions over 20 

minutes by IV drip). 

     Using Random Number Table, the 

sample was divided into three categories: 

- Category A - 80 patients who took only 

loading dose of MgSO4 (6 grams of 

MgSO4 on 250 m l ringer solutions 

over 20 minutes) with no postpartum 

maintenance sulfate. 

- Category B ->80 patients given after 

initial loading dose, abbreviated doses 

of MgSO4 (4 grams of MgSO4 on 250 

ml ringer solution over 4 hours every 4 

hours by IV drip only for 12 hours) in 

the postpartum period. 

- Category - C 80 patients given after 

initial loading dose, full dose of 

maintenance MgSO4 (4 grams of 

MgSO4 on 250 ml ringer solution over 

4 hours every 4 hours by IV drip for 24 

hours) in the postpartum period. 

Technique of Blood Pressure 

Measurement: 

     For the measurement of maternal blood 

pressure, a mercury sphygmomanometer 

was used, with a cuff of 20 x 60 cm. 
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• The initial measurement for the 

diagnosis of severe preeclampsia was 

performed while the patient being 

seated, holding her right arm at heart 

level, being considered the last value 

obtained. 

• After loading dose of magnesium 

sulfate, new blood pressure 

measurement was performed. Diastolic 

pressure was determined by Korotkoff 

phase V. All measurements were 

performed by the same researcher. 

Statistical analysis: 

     Data were statistically described in 

terms of mean ± standard deviation (± 

SD), median and range, or frequencies 

(number of cases) and percentages when 

appropriate. Comparison of numerical 

variables between the study groups was 

done using one way analysis of variance 

(ANOVA) test. For comparing categorical 

data, Chi square (x3) test was performed. 

Exact test was used instead when the 

expected frequency is less than 5. p values 

less than 0.05 was considered statistically 

significant. All statistical calculations 

were done using computer program SPSS 

(Statistical Package for the Social 

Science; SPSS Inc., Chicago, IL, USA) 

release 15 for Microsoft Windows. 

 

 

RESULTS 

 

     Mean age of patients was; 26.65 years, 

SD 5.113 (range; 16-42). Mean 

gestational age was; 38.88 weeks, SD 

2.769 (range; 38-40). Mean systolic BP 

was; 161.88mmHg, SD 17.121 (range; 

100-210). Mean diastolic BP was; 103.15, 

SD 12.127 (range; 50-120) (Table 1). 
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Table (1): Demographic features of the studied patients 

Parameters 

Groups 
Age GA SBP DBP 

A 

Mean 26.75 38.88 162.00 104.13 

N 80 80 80 80 

Std. Deviation 5.262 1.91 19.448 11.550 

Minimum 17 37 100 60 

Maximum 40 40 210 120 

Median 28.00 39 160.00 110.00 

B 

Mean 26.56 38.21 162.50 105.06 

N 80 80 80 80 

Std. Deviation 4.986 1.96 14.884 10.296 

Minimum 18 37 120 80 

Maximum 42 40 200 120 

Median 27.00 38 160.00 110.00 

C 

Mean 26.64 38.24 161.13 100.25 

N 80 80 80 80 

Std. Deviation 5.151 1.80 16.913 13.869 

Minimum 16 37 110 50 

Maximum 39 40 200 120 

Median 28.00 38 160.00 100.00 

Total 

Mean 26.65 38.71 161.88 103.15 

N 240 80 240 240 

Std. Deviation 5.113 1.86 17.121 12.127 

Minimum 16 37 100 50 

Maximum 42 40 210 120 

Median 28.00 39 160.00 110.00 

P value .973 .761 .877 .028* 

 

     As regarding parity, mode of delivery 

and proteinuria there were no significant 

difference within the studied groups 

(Table 2). 

Table (1): Parity, mode of delivery and proteinuria of the studied patients 

Groups 

Parameters 
 A B C Total 

P 

value 

Parity 

Multigravida 
Count 50 50 51 151 

0.98 
% within Group 62.5% 62.5% 63.8% 62.9% 

Primigravida 
Count 30 30 29 89 

% within Group 37.5% 37.5% 36.3% 37.1% 

MOD 

CS 
Count 35 43 45 123 

0.24 
% within Group 43.8% 53.8% 56.3% 51.3% 

VD 
Count 45 37 35 117 

% within Group 56.3% 46.3% 43.8% 48.8% 

Protein uria 

+2 
Count 1 2 0 3 

0.60 

% within Group 1.3% 2.5% 0.0% 1.3% 

+3 
Count 46 50 51 147 

% within Group 57.5% 62.5% 63.8% 61.3% 

+4 
Count 33 28 29 90 

% within Group 41.3% 35.0% 36.3% 37.5% 

 

     There was no significant difference 

between occurrence of eclampsia 

occurrence of HELLP syndrome, maternal 

side effects and maternal ICU admission 

in the three groups after either 

administration of loading dose of MgSO4 
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only or administration of loading dose 

with maintenance dose for 12 hours or 24 

hours in the studied patients where group 

C showing the highest rate for ICU 

admission while group A showing the 

lowest rate for ICU admission (Table 3). 

 

Table (2): Comparison between occurrence of eclampsia, HELLP, maternal side 

effects and maternal ICU admission after administration of MgSO4 in the 

studied patients 

Groups 

Parameters 
 A B C Total 

Eclampsia No Count 80 79 80 239 

  % within Group 100.0% 98.8% 100.0% 99.6% 

 Yes Count 0 1 0 1 

  % within Group 0.0% 1.3% 0.0% 0.4% 

Total  Count 80 80 80 240 

  % within Group 100.0% 100.0% 100.0% 100.0% 

HELLP 

No 
Count 78 77 75 230 

% within Group 97.5% 96.3% 93.8% 95.8% 

Yes 
Count 2 3 5 10 

% within Group 2.5% 3.8% 6.3% 4.2% 

Total 
Count 80 80 80 240 

% within Group 100.0% 100.0% 100.0% 100.0% 

Maternal 

Side 

effect 

Flushing 
Count 8 5 11 24 

% within Group 10.0% 6.25% 13.8% 10% 

No 
Count 72 75 69 216 

% within Group 90.0% 93.75% 86.3% 90% 

Total 
Count 80 80 80 240 

% within Group 100.0% 100.0% 100.0% 100.0% 

MICU 

No 
Count 73 66 50 189 

% within Group 91.3% 82.5% 62.5% 78.8% 

Yes 
Count 7 14 30 51 

% within Group 8.8% 17.5% 37.5% 21.3% 

Total 
Count 80 80 80 240 

% within Group 100.0% 100.0% 100.0% 100.0% 

 

     In more detailed analysis of the 

significant difference between groups, we 

found that maternal ICU admission was 

significant between Group A and Group 

C, and non-significant between Group A 

& B as Group A showed the lowest 

percentage in maternal ICU admission 

while Group C shows the highest maternal 

ICU admission with P value less than 

0.0001 (Table 4). 

Table (3):  Comparison between maternal ICU admission in the group A vs group B, 

group B vs group C and group A vs group C after administration of 

MgSO4 

Groups 

Parameters 
A B Total B C Total A C  

MICU 

No 

Count 73 66 139 66 50 116 73 50 123 

% within 

Group 
91.3% 82.5% 86.9% 82.5% 62.5% 72.5% 91.3% 62.5% 76.9% 

Yes 

Count 7 14 21 14 30 44 7 30 37 

% within 

Group 
8.8% 17.5% 13.1% 17.5% 37,5% 27.5% 8.8% 37.5% 23.1% 

p value 0.101 0.005 0.0001 
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     There was a significant difference 

between level of serum MgSO4 in the 

three groups after either administration of 

loading dose of MgSO4 only or 

administration of loading dose with 

maintenance dose for 12 hours or 24 hours 

in the studied patients as mean value of 

serum MgSO4 in Group A was; 3.785 

mg/dl, SD 1.0528 (range; 0.9-6.1), Mean 

value of serum MgSO4 in Group B was; 

4.881 mg/dl, SD 0.9783 (range; 1.9-8), 

Mean value of serum MgSO4 in Group C 

was; 5.851mg/dl, SD 0.9200 (range; 3.0-

8) (Table 5). 

Table (4): Comparison between levels of serum MgSO4 in the studied population 

after administration of MgSQ4 

Groups 

Parameters 
Group A Group B Group C Total 

Mean 3.785 4.881 5.851 4.839 

N 80 80 80 240 

Std. Deviation 1.0528 0.9783 0.9200 1.2953 

Minimum 0.9 1.9 3.0 0.9 

Maximum 6.1 8.0 8.0 8.0 

Median 3.800 5.000 5.800 5.000 

(t) 

Group 

(J) 

Group 

Mean 

Difference 
(I-J) 

Std. Error p value 

95% Confidence 

Interval 

Upper Bound 

 

     There was no significant difference 

between perinatal mortality in the 

outcome of pregnancy and neonatal ICU 

admission for the outcome of pregnancy 

in the three groups after either 

administration of loading dose of MgSO4 

only or administration of loading dose 

with maintenance dose for 12 hours or 24 

hours in the studied patients (Table 6). 

Table (5): Comparison between perinatal fetus mortality, prematurity, NICU in the 

outcome of pregnancy in the studied groups after administration of 

MgSO4 

Groups 

Parameters 
 A B C Total 

Perinatal 

death 

IUFD 
Count 4 3 9 16 

% within Group 5.0% 3.8% 11.3% 6.7% 

Neonatal 

mortality 

Count 3 4 4 11 

% within Group 3.8% 5.0% 5.0% 4.6% 

no 
Count 73 73 67 213 

% within Group 91.3% 91.3% 83.8% 88.8% 

Total 
Count 80 80 80 240 

% within Group 100.0% 100.0% 100.0% 100.0% 

Prematurity No Count 41 47 40 128 

  % within Group 53.9% 61.0% 56.3% 57.1% 

 Yes Count 35 30 31 96 

  % within Group 46.1% 39.0% 43.7% 42.9% 

Total  Count 76 77 71 224 

  % within Group 100.0% 100.0% 100.0% 100.0% 

NICU No Count 62 65 62 189 

  % within Group 81.6% 84.4% 87.3% 84.4% 

 Yes Count 14 12 9 35 

  % within Group 18.4% 15.6% 12.7% 15.6% 

  Count 76 77 71 224 

Total % within Group 100.0% 100.0% 100.0% 100.0% 
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DISCUSSION 

     Preeclampsia is a major cause of 

perinatal and maternal morbidity and 

mortality, which affects 2-5% of 

pregnancies (Ngwenya et al., 2017). 

     Management of pre-eclampsia is based 

on stabilization, continued monitoring and 

delivery at an optimal time for mother and 

her baby. There is strong evidence from 

many randomized trials that supports the 

use of magnesium sulfate for the 

prevention and treatment of women with 

eclampsia (Berhan et al., 2015). 

     The incidence of seizures in untreated 

pre-eclamptic women is approximately 3-

4%, whilst for those receiving magnesium 

sulfate; the rate is 0.8-1% (Duley et al., 

2011). 

     There is a little reliable evidence from 

randomized trials assessing the minimum 

effective dose, the comparative effects of 

alternative routes of administration 

(intravenous or intramuscular), or the 

ideal duration of therapy (Duley et al., 

2011). 

     In the present work, there was no 

significant difference between occurrence 

of eclampsia, HELLP syndrome, maternal 

side effects or perinatal mortality and 

neonatal ICU admission in the three 

groups after either administration of 

loading dose of MgSO4 only or 

administration of loading dose with 

maintenance dose for 12 hours or 24 hours 

in the studied patients However, there was 

a significant difference between maternal 

ICU admissions in the three groups  with 

highest rate in Group C and lowest rate in 

Group A. Also, there was a significant 

difference between levels of serum 

MgSO4 in the three groups. 

     Our study compared that three different 

regimens for .administration of MgSO4 

(loading dose only, abbreviated regimen 

with maintenance sulfate for only 12 

hours and standard regimen with 

maintenance dose for 24 hours) in 

management of severe preeclampsia. 

     Tabassum et al. (2009) found that there 

was no significant difference in the two 

groups in term of occurrence of seizures 

.In our study we include patients with 

severe preeclampsia not mild and we 

consider loading dose only as a 

comparative regimen. Maia et al. (2014) 

found that none of these women and none 

of the other cohort given the 24 hour 

magnesium infusion developed eclampsia. 

Other studies were conducted on women 

with eclampsia comparing the loading 

dose versus the standard regimen for 

MgSO4 with similar outcome. Barber et 

al. (2009) found that only loading dose of 

MgSO4 can control convulsion in 

eclampsia and it is as effective as standard 

regimen. Calvin et al (2013) found that 

the shortened postpartum course of 

magnesium sulfate is as effective as the 

standard Pritchard regimen in the 

management of eclampsia. Regmi et al. 

(2010) found that loading dose of 

magnesium sulfate is a good alternative 

for standard Pritchard regimen. It avoids 

multiple painful injections of magnesium 

Sulfate. 

     Bhattacharjec et al. (2011) found that 

low-dose intravenous magnesium sulfate 

was found to be as effective as the 

standard intramuscular regimen, while 

maintaining a high safety margin. 
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CONCLUSION 

     The early diagnosis of severe 

preeclampsia is very important in order to 

minimize maternal and fetal 

complications. We Magnesium sulfate 

proved to cause many hemodynamic 

changes as it has vasodilator effect on 

maternal and fetal blood vessels However; 

magnesium sulfate should be given to all 

patients with severe preeclampsia. 

Considering the equal effectiveness, fewer 

side effects, ease of monitoring and cost-

effectiveness of loading dose, single 

loading dose of magnesium sulfate in the 

management of pre-eclampsia is 

preferable to other regimes of 

administration requiring multiple doses. 
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سيوم المستخدم فى علاج اغنلفة لعقار سلفات المالنظم المخت

 تسمم الحمل ة بمرضالسيدات المصاب

 يحى وفا، محمد المهندس، مصطفى هيكل

 قسم التوليد وأمراض النساء، كلية الطب، جامعة الأزهر

تسمممممحم  هوحمممممة خمممممي كن أكممممم  لى ممممم ا بحرممممم     تممممم      ممممم   هوحمممممة  ه  ممممم    خلفيةةةةةة ال حةةةةة  

 مممممم اأ هحمممممم   دممممممم كن أكمممممم  كومممممم  ا ه وحممممممة كمممممم   د  مممممم   د مممممم  وتسمممممم ف ك مممممم      لى

 . هجه أ  هث دي  هن نج  لأو    وتن  ط  ه ى د  

هنق مممممم م  ل مممممم ث  هحق ثدمممممم  هث  مممممم   دوحمممممم     ثا  مممممم      هح  نسمممممم ي   الهةةةةةةدل مةةةةةة  ال حةةةةةة  

 نممممم    ممممممن   كه  ه   بمممممم   هنسممممم    هحيمممممم د   دنسممممممحم  هوحممممممة  ه ممممم ب  هنو بمممممم   هومممممم   لأ دمممممم  

 ع هممممم  كممممم   ممممم      هح  نسممممم ي  تمممممس  هسممممم ى ا   ممممم   هوممممم    كممممم  تسممممممحم كممممم   هج  ممممم   ه

 . هوحة  ه  ب  و هيق ب  ك  تسحم  هوحة

ك ب مممممم  كقسممممممح   عهمممممم   مممممم   كجحي مممممم    240تممممممم تجح مممممم   المريضةةةةةةات وبةةةةةةر  ال حةةةةةة  

كنسمممممم وب أ ت قمممممملأ  هحجحي مممممم   لأوهمممممم  م  مممممم   هنوح ممممممة كمممممم   مممممم      هح  نسمممممم ي    د نحمممممم  

 ممممم      12ت قممممملأ  هحجحي ممممم   هث د ممممم  م  ممممم  توح مممممة د   ممممم ت  عهممممم  م  ممممم   ممممم  د  هحممممم ا 

  د نحممممم  ت قممممملأ  هحجحي ممممم   لأل ممممم ا م  ممممم   هنوح مممممة وم  ممممم   هيممممم  د   هر ك ممممم  كممممم   ممممم   

 أ     24 هح  نس ي  هح ا 

همممممم برممممم  خنممممم ح تممممم   ه  ممممم  دممممم    ممممم و  تسمممممحم  هوحمممممة تمممممس  هحجحي ممممم    نتةةةةةابح ال حةةةةة  

 . هث    ه ت  شح نه   ه ث   

 ممممم      هح  نسممممم ي  تسممممم ف  هع بممممم  كممممم   هنن ممممم    تمممممس  هممممم وثا  ه كيبممممم  لأدهممممم   الاسةةةةةتنتاج 

نممممممس ع ىمممممم    مممممم     ههمممممم  تممممممو    كي مممممم  هوو  مممممم   ه كيبمممممم  هممممممو  و هجنمممممم  أ   مممممم   دممممممم بن 

  هح  نس ي  هجح    هح     هذب  بع دي  ك  تسحم  هوحة  ه  ب أ

 


