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Abstract

Introduction: Hypertensive disorders and its complications contribute maximum in maternal morbidity and mortality
worldwide especially in developing countries. Multiple drugs have been under trial for a long period of time in means of
their efficacy and safety profile. Out of all drugs MgSO4 made its place as one of the treatment of choice in eclamptic patients.
It has multiple advantages although its not without side effect, if not used appropriately and with caution.

Objective: To compare the efficacy and safety of intramuscular versus low dose intravenous magnesium sulphate in
treatment of eclampsia.

Study Setting: The study was conducted at Gynecology and Obstetrics Department unit II, Holy Family Hospital,
Rawalpindi, from June 20, 2020 to December 20, 2020. Study design was Randomized Controlled Trial.

Materials and Methods: Patients were randomly distributed into two groups, group-A (IM Group) and group-B (IV Group).
Group-A patients received a loading dose of 4 gm IV MgSO4 over 5-10 minutes+10 gm MgSO4 deep intra-muscular injection
(5 gm in each buttock) and a maintenance dose of 5 gm MgSO, deep intramuscular injection in alternate buttock every 4
hourly. Group-B patients received MgSO4 4 gm slow IV over 5-10 minutes as loading dose and 1 gm MgSO4 per hour as
continuous intravenous maintenance infusion. Clinical response to therapy for both drugs was calculated in terms of efficacy
and safety. All the data were entered & analyzed by using SPSS v25.0. Both the groups were compared in terms of efficacy
and safety by using Chi-Square test. A p-value less than 0.05 were taken as significant.

Results: A sample size of 160 eclamptic patients was taken in our study. We divided the patients in two groups: Group A (IM
MgSO4) and Group B (IV MgSO4). Group A shows: 45(56.3%) in 18-30 years age group and 35(43.8%) in 31-40 years age
group, while in group-B, there were 48(60.0%) in 18-30 years age group and 32(40.0%) in 31-40 years age group. In IM MgSO4
group, prevention from recurrence of seizure was noted in 74(92.5%) and 78(97.5%) in IV MgSO, group, which is insignificant
statistically with a p-value of 0.147.

Conclusion: MgSO; proved itself as one of the best drug for control of convulsions in eclamptic patients. The difference of
routes has an effect in means of toxicity which was slightly more in intramuscular route; toxicity was manifested by loss of
knee jerk in eclamptic patients. Although there was no profound difference in control of recurrence of seizures in both routes.
Keywords: Eclampsia, Intramuscular MgSO,, Intravenous MgSOs.
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Introduction

Eclampsia is a term used for tonic clonic fits in
pregnant patients with uncontrolled hypertension or
having severe pre-eclampsia.! Eclampsia has proved to
be one of the severe complications of pregnancy and
made its place as 2"d most common cause of maternal
morbidity and maternal mortality in developing
countries.?

It contributes for deaths of pregnant females to 11% in
developing countries and 9% in Asia.>* The developed
nations quote an incidence of 1.6-2/1000 deliveries
while in developing nations it is 6-157/1000
deliveries.5

The pathogenesis of eclamptic convulsions remains
unknown.® Efficient antenatal care can prevent from
the worst consequences of this disease. But there is low
utilization of both antenatal and intra-partum care in
low resource countries such as Pakistan, especially in
rural areas where patients present to the hospital only
as a last resort.”

Ideal management of eclampsia includes control of
seizures at top most priority. Management includes
Anticonvulsants, anti-hypertensives, fluid and
electrolyte balance and termination of pregnancy.®
Magnesium sulphate is a life-saving drug required for
control of convulsions in eclamptic patients and
played a significant role in lowering fatal outcomes
secondary to eclampsia. It is one of the evidence based
drug used for prevention and treatment of eclampsia.’
Different dosage and route of administration were
successfully tried. Rationale of study is to compare the
efficacy and safety of intramuscular versus low dose
intravenous magnesium sulphate in treatment of
eclampsia. Safety refers to the frequency of adverse
effects that are treatment emergent from a drug.
Efficacy is a measure of the ability of a drug to treat
whatever condition it is indicated for.

Dose related toxicity is a major concern especially in
clinical environments of tertiary care hospitals of our
setups where one to one patient monitoring is not
possible. Widely accepted regimens wused for
treatment of eclampsia are Zuspan and Pritchard
regimens.’

Intravenous route of MgSO; is used in Zuspan
regimen whereas intramuscular route is used in
Pritchard regimen. Both regimens have their own
advantages and disadvantages. Intravenous route of
Zuspan regimen is more frequently used in developed
countries where one to one care is not a problem.
Pritchard regimen is more commonly used in
developing countries because of ease of administration

although there are significant cases of pain and
infection at the injection site. 910

Previously conducted studies have compared the
efficacy of different MgSOs regimens in treatment of
eclampsia. Sing S and Singh RK in their study found
that the patients in which intramuscular regimen is
used, 6% patients developed seizures after treatment
in comparison to intravenous regimen in which only
4% patients developed seizures after treatment with
MgSO, with p-value 0.646. The toxicity in means of
loss of knee jerk was also calculated which was
profoundly high in IM group as compared to IV group
i-e, 14% vs 2% with p-value of 0.027.11

In another study, Kanti V et al in which they compare
IM and IV MgSO, regimens with regard to efficacy
and safety. Overall magnesium toxicity (safety) was
observed in 29.5% eclamptic patients in IM group
while it was present in 17.7% of patients in IV group. 12
Lost knee reflex found in 11.8% of patients in both
groups. Decreased urine output was 11.8% and 5.9% in
IM vs IV group respectively. Low respiratory rate was
only observed in IM group (5.9%). Their study results
revealed that recurrence of convulsion was found to be
similar 5.88% in IV and IM group.’® No statistical
difference was found in means of maternal death
between the groups with p value of 0.314. The
calculated impending toxicity considered by loss of
patellar reflex was statistically higher with p value of
0.034 in IM group.!4

Materials and Methods

The study was conducted at Gynecology and
Obstetrics Department, Holy Family Hospital,
Rawalpindi from June 20, 2020 to December 20, 2020.
Study design was Randomized Controlled Trial.
Sample technique was Probability Consecutive
Sampling. The sample size was calculated by using
WHO sample size calculator. Sample size was total 160
pregnancies with eclampsia (80 in each group). Study
was conducted after approval and permission from
ethical committee of hospital. An informed written
consent was taken by the researcher from the patients.
Participants fulfilling the inclusion -criteria were
enrolled for the study. Detailed clinical history was
obtained and all records of antenatal visits and
prescriptions  regarding any  antihypertensive
treatment were thoroughly checked. History of
blurring of vision, epigastric pain, number of
convulsions at home or on the way to the hospital,
preeclampsia in previous and present pregnancy was
asked in detail. General examination included pulse,
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blood pressure, pallor, icterus and edema and systemic
examination included respiratory system examination,
cardiovascular system examination, obstetric pelvic
examination, neurological examination and fundal
examination was done.

If systolic blood pressure more than 160 mm of Hg or
diastolic blood pressure more than 110 mm of Hg was
observed, it was treated with Inj. Labetalol 20 mg IV
and repeated when required. Routine investigation
included complete blood count, liver function test,
renal function test, serum electrolytes were advised.
Patients were randomly distributed into two groups,
group-A (IM Group) and group-B (IV Group). Group-
A patients received a loading dose of 4 gm IV MgSO,
over 5-10 minutes+10 gm MgSO, deep intra-muscular
injection (5 gm in each buttock) and a maintenance
dose of 5 gm MgSOy deep intramuscular injection in
alternate buttock every 4 hourly.

Group-B patients received MgSO, 4 gm slow IV over
5-10 minutes as loading dose and 1 gm MgSO, per
hour as continuous intravenous maintenance infusion.
Clinical response to therapy for both drugs was
calculated in terms of efficacy and safety as per our
operational definition. Data were recorded on a pre-
designed proforma (attached).

All the data were entered & analyzed by using SPSS
v25.0. Mean and standard deviation was calculated for
quantitative variables like age, gestational age and
BMI. Frequency and Percentages were calculated for
qualitative variables like efficacy, safety, knee jerk
reflex, low respiratory rate and low urine output. Both
the groups will be compared in terms of efficacy and
safety by using Chi-Square test. A p-value less than
0.05 were taken as significant. Effect modifiers like
age, gestational age and BMI were controlled by
stratification. Post-stratification, chi-square test was
applied and p-value less than 0.05 were taken as
significant.

Results

Total sample size calculated includes 160 patients with
eclampsia. We divided patients into two groups i.e.
Group A (IM MgSO4) and Group B (IV MgSO4).
Group A showed 45(56.3%) in 18-30 years age group
and 35(43.8%) in 31-40 years age group, while in
group-B, there were 48(60.0%) in 18-30 years age
group and 32(40.0%) in 31-40 years age group.

In group-A, 40(50.0%) had gestational age between 20-
26 weeks and 40(50.0%) >26 weeks, while in group-B,
42(52.5%) had gestational age between 20-26 weeks
and 38(47.5%) >26 weeks.

In group-A, 55(68.8%) had normal BMI, while
23(28.7%) and 2(2.5%) were overweight and obese
respectively, while in group-B, 57(71.3%) had normal
BMI, while 22(27.5%) and 1(1.3%) were overweight
and obese respectively.

In IM MgSO, group, prevention from recurrence of
seizure was noted in 74(92.5%) and 78(97.5%) in IV
MgSO, group, which is statistically insignificant with a
p-value of 0.147.

According to safety comparison between groups, loss
of knee jerk was observed in 2(2.5%) in IM MgSO,
group versus 0(0.0%) in IV MgSO; group, while low
respiratory rate (0% vs. 0%) and low urine output
(1.25% vs. 1.25%) were compared between IM MgSO4
versus IV MgSO,.

Table 1: Comparison of efficacy between groups

Efficacy | Groups Total  p-
Intramuscular Intravenous
MgSOy MgSOy
Yes 74 78 152
92.5% 97.5% 95.0%
No 6 2 8
7.5% 2.5% 5.0%
Total 80 80 160
100.0% 100.0% 100.0%

value

0.147

Table 2: Comparison of safety between groups

Safety | Groups Total p-
Intramuscular Intravenous value
MgSO4 MgSO4

Yes 77 79 156 0.311
96.3% 98.8% 97.5%

No 3 1 4
3.8% 1.3% 2.5%

Total | 80 80 160
100.0% 100.0% 100.0%

Discussion

One of the jarring truths of eclampsia is its
contribution in maternal mortality in all developing
countries. Data collected from developing countries
showed a very high incidence of eclampsia with a
continued increment that put a question mark in
antenatal care provided in developing countries.
Studies conducted in our neighbouring countries by
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Singh S et al in India and by Begum MR and Begum M
in Bangladesh quoted the incidence of eclampsia from
3.2-9%, respectively.1415

MgSOs made its place as a drug of choice in
prophylaxis and treatment of severe pre-eclampsia
and eclampsia. There is lack of evidence in routine use
of MgSO, in milder cases of preeclampsia because of
paucity of data regarding its side effects.

MgSO, toxicity and overdose leading to maternal
morbidity and mortality can be overcome with close
monitoring and giving calculated dose at controlled
rate. This sort of monitoring and calculated dose is
more supported in IV route by evidence.’® Although
IV route is preferred but centers with a lot of patient
burden, lack of one to one care and low resourced still
prefer IM regimen of MgSO.. This preference is based
on need of less monitoring and also cost effective.

In our study maximum patients of both groups falls in
age group of 18-30 years although patients range from
18-40 years. These findings correlated with study of
Singh VK et al'” who included 80 eclamptic patients
that also fall in age group of 15-40 years.

Recurrence of convulsions after using different
regimens is different. Studies done by Sibai and
Pritchar quoted it 16% and 11% respectively.!® One of
the biggest trial done for its assessment was
collaborative eclampsia trial’® which gave a figure of
5.7-13.2% with IM Pritchard regimen. In another study
done by Coetzee et al.?% a recurrence of convulsions
rate of 0.3% was found in severe cases of pre
eclampsia with Zuspan regimen.

Clinical assessment of loss of knee jerk and suppressed
respiration has its own independent place in
assessment of MgSO4 toxicity without measuring
maternal magnesium serum levels. This concept was
also supported by Chinayon P and Ekele.?! In our
study results 3.75% patients had lost knee jerk in IM
MgSO4 group as compared to no patient found in IV
MgSO4 group. Depressed respiration rate was 2.5 and
1.25% in IM and IV group, respectively. Although
Chissell S? study gave us contradictory results in
comparison to ours as they gave a figure of 12.5%
cases with MgSO4 toxicity in IV group and no patient
in IM group.

In another study, Kanti V et al, a comparison was done
between IV and IM MgSO; regimens in regard of
safety and efficacy. Overall magnesium toxicity
(safety) was observed in 29.5% eclamptic patients in
IM group while it was present in 17.7% of patients in
IV group.2324

Lost knee reflex was found in 11.8% of patients in both
groups, while decreased urine output was more in IM

MgSO; (11.8%) as compared to IV MgSOy (5.9%). Low
respiratory rate was only observed in IM group (5.9%).
Their study results revealed that recurrence of
convulsion was found to be similar 5.88% in IV and IM
group.®

Conclusion

There is no doubt in well played role of MgSO, in
control of convulsions in eclamptic patients. Route of
MgSO, exert its effects by means of difference in
toxicity. Although no statistical difference was found
in control and recurrence of convulsions in both
routes. So, MgSO, can be used effectively by any route
for treatment.
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