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Abstract
Background: This study observes fetal, pregnancy, and maternal outcomes with
different regimens of Magnesium sulphate (MgSO4), used for prophylaxis and treatment
of convulsions in eclampsia.
Methods: In this observational study, the current prescribing practice andmanagement
outcomes of pre-eclampsia/eclampsia were observed in three tertiary care hospitals
in Lahore, Pakistan. Data were collected by using data collection form, containing
information related to patient demographics, history, laboratory findings, drug
administration record, and therapeutic outcomes for pregnancy, fetus, and mother.
Results:Of the 50 patients studied, most (74%) were of eclampsia. Themean age of the
patients was 25.7 (+5.05) years with the majority (36%) in the age range 21–25 years.
Forty-one patients received MgSO4, of which most received the Pritchard regimen
(n = 35), whereas only 5 patients were managed with Zuspan regimen. Liner logistic
analysis revealed better fetal outcomes (OR 0.217, CI –0.283 – 1.543) and pregnancy
outcomes (OR 0.186, CI –0.164 – 0.635) with Zuspan regimen as compared to Pritchard.
Whereas, both regimens showed no difference in maternal outcomes (OR 0.044, CI
–0.129 – 0.170).
Conclusion: Zuspan regimen proved to be better in morbidity and mortality associated
with eclampsia. Additionally, national as well as institutional guidelines should be
developed, implemented, properly monitored, and evaluated for management of pre-
eclampsia/eclampsia. Mandatory in-service training and expertise should be provided
for health professionals at all levels of the healthcare system, especially those working
in gynecological setup.
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1. Introduction

Pre-eclampsia is a disorder involving many
systems of the body and occurs after the
20th week of pregnancy. It is usually associ-
ated with high blood pressure (>140/90 mmHg)
and proteinuria (>300 mg protein in 24 hr
urine sample)[1, 2]. According to the guide-
lines of the Royal College of Obstetrician and
Gynecology, severe pre-eclampsia is defined
as:

A systolic blood pressure of >170 mmHg

or diastolic blood pressure of >110 mmHg

on two occasions 4–6 hours apart and a

proteinuria of >1 g per day or a diastolic

blood pressure of >100 mmHg on two occa-

sions, with significant proteinuria (1+ on dip-

stick), with two or more signs or symptoms

of imminent eclampsia which include severe

headache, visual disturbance, epigastric pain

or vomiting, clonus, papilloedema, liver tender-

ness, platelet count below 100,000/cm, abnor-

mal liver enzymes, HELLP (Hemolysis, Elevated

liver enzymes, Low Platelet) syndrome, IUGR

(Intrauterine Growth Restriction) and pulmonary

edema.

Whereas, eclampsia is defined as “the devel-
opment of convulsions and/or unexplained coma
during pregnancy or postpartum in patients
with signs and symptoms of pre-eclampsia”
[3].

The disorder is rare in developed countries
but is one of the major causes of mater-
nal and perinatal mortality or complication in
developing countries [2, 4]. Pre-eclampsia and
eclampsia, along with other hypertensive com-
plications are responsible for almost 9% of
maternal deaths in Asia [5]. Females suffering

from chronic hypertension, diabetes, and obesity
are comparatively at higher risk of developing
the disease [6]. Furthermore, the other con-
tributing risk factors include family history of
pre-eclampsia/eclampsia, extremes of reproduc-
tive age (<20 or >40 years of age), and a
previous history of pre-eclampsia/eclampsia [7],
nulliparity, renal disease or thrombophilia. Pre-
eclampsia, if untreated, can lead to eclamp-
sia which is associated with convulsion and
can prove fatal for both mother and fetus
[8].

Management of pre-eclampsia and eclampsia
includes prevention or control of convulsions,
blood pressure control, and maintenance of preg-
nancy or delivery according to patient condition.
According to the National Institute for Health and
Clinical Excellence (NICE) guidelines, hyperten-
sion in pregnancy is controlled by using labetalol,
hydralazine, or nifedipine [9]. The World Health
Organization (WHO) has declared magnesium
sulphate as the most effective and low cost drug
for the prevention and treatment of convulsions
in pre-eclampsia and eclampsia [10]. Although the
mechanism of action of magnesium sulphate is
still unclear, it is considered that it dilates the
blood vessels and thus prevent cerebral ischemia
and neuronal damage [2]. Magnesium sulphate is
superior to phenytoin, diazepam, nifedipine [11],
and nimodipine [12] for prophylaxis of eclampsia
[13]. For the management of severe pre-eclampsia
and eclampsia, two regimens of magnesium
sulphate are used frequently namely, Zuspan
and Pritchard [14]. In Zuspan regimen, a loading
dose of 4 gr is administered slowly in 5–10 mins
intravenously, followed by a maintenance dose
of 1–2 gr per hour intravenously with the help of
infusion pump [15]. Whereas, in Pritchard regimen,
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4 gr bolus dose of magnesium sulphate is admin-
istered slowly in 5–10 min via IV route followed
by 5 gr intramuscular (IM) dose on each buttock
(10 gr total dose) for every 4 hr subsequently [16].
In the developing countries, like Pakistan, due
to the lack of proper administration facilities, for
example, infusion pumps and adequate staff skills,
modifications in the magnesium sulphate regimen
have been observed [14, 17], which can result in
poor maternal and fetal outcomes.

Management of severe pre-eclampsia and
eclampsia must balance risk–benefit ratio of
induced preterm delivery and maternal/fetal com-
plications. Key issues in the management include
screening of women at high risk and prevention
of recurrence [18]. The objective of this study
was to evaluate the prescribing practices and
to document management outcomes of pre-
eclampsia/eclampsia both in mother and fetus in

patients admitted in the tertiary care hospitals of
Lahore, Pakistan.

2. Materials and Methods

A prospective observational study involving
patients with pre-eclampsia and eclampsia using
a data collection form was conducted between
2013, March 1st and May 31st in the three tertiary
care hospitals of Lahore, Pakistan, catering the
needs of pre-eclamptic and eclamptic patients
referred from different regions of the Punjab
province. The main purpose of this exercise is to
investigate the previous practices for the manage-
ment of pre-eclampsia and eclampsia before the
implementation of the new management policy
updates in clinical management of pre-eclampsia
and eclampsia.

Table 1: Demographic characteristics and clinical history of patients (n = 50).

Variables n (%)

Diagnosis

Eclampsia 37 (74%)

Pre-eclampsia 13 (26%)

Patient age (yrs)

16–20 9 (18%)

21–25 18 (36%)

26–30 16 (30%)

31–35 6 (12%)

36–40 1 (2%)

Gestational age (wks)

20–24 5 (10%)

25–29 8 (16%)

30–34 20 (40%)

35–39 15 (30%)

>40 2 (4%)

Gravidity

Primigravida 26 (52%)

Multigravida 24 (48%)
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Table 2: Demographic characteristics and clinical history of patients (n = 50).

Variables n (%)

Parity

Nulliparity 27 (54%)

Multiparity 23 (46%)

Extent of urine albumin

+1 8 (16%)

+2 12 (24%)

+3 13 (26%)

+4 17 (34%)

Table 3: Therapeutic management of patient with eclampsia and pre-eclampsia (n = 50).

– Total Drug used Regimen used

MgSo4
alone

MgSo4 +
Diazepam

Zuspan (IV) Pritchard
(IV+IM)

IM Alone

Patients who received anticonvul-
sants (n = 41)

Eclampsia 35 24 11 4 18 13

Pre-eclampsia 6 6 0 1 3 2

Patients who did not receive Mg SO4
(n = 9)

Eclampsia 2 – – – – –

Pre-eclampsia 7 – – – – –

Figure 1: Number of antihypertensive drugs used by eclampsia/pre-eclampsia patients (n = 50).
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2.1. Patient selection criteria

A simple random sampling method was used
to identify patients with pre-eclampsia/eclampsia.
All patients with gestation period of 20th week
and over or 10 days postpartum were included
in the study. Whereas pregnant women with
history of essential hypertension or gestational
hypertension and that of epilepsy were excluded.
A structured data collection form was used to
collect data relevant to patients’ demographic,
medical history, current medical condition,
medication chart, vitals and lab parameters.

2.2. Statistical analysis

Data were analyzed using the statistical package
for social sciences software (SPSS) version®
22. Continuous variables were presented as
mean ± standard deviation (SD) and categorical
variables were presented as percentages. The
association of different therapeutic interventions
with outcomes variables namely, fetal, maternal,
and pregnancy, was analyzed through linear
logistic regression. Three predicting variables
included in the regression analysis were regimens
of MgSO4, number of antihypertensive drugs,
and the nature or combination of anticonvulsant
drug(s) being administered to the patients. For
all the statistical tests, a P-value < 0.05 was
considered as statistically significant.

3. Results

Upon completion of the study duration, 50
patients met the inclusion criteria, of whom 37
(74%) were diagnosed with eclampsia, 13 (26%)
with pre-eclampsia, and none of the patient was
presented with a previous history of hypertension.

Most of the patients were referred from rural and
peripheral areas in acute emergency conditions
to the studied tertiary care hospitals of Lahore.
The mean age of the patients was 25.7 (+5.05)
years with the majority (n = 18 [36%]) in the
age range 21–25 years. The mean gestational
age was 32.3 (+4.7) weeks, while most patients
were in the gestational age range of 30–34
weeks. The convulsive fits of the majority of the
eclamptic patients in the studywere of antepartum
nature (n = 39 [78%]), followed by postpartum
(n = 7 [13%]) and intrapartum (n = 4 [8%]). The
demographic details along with the clinical history
of the patients is presented in Table 1.

The majority (n = 30 [60%]) of patients were
treated with MgSO4 alone, followed by 11 (22%)
who received a combination of magnesium
sulphate with diazepam, details of which are
presented in Table 2. Twenty-one patients (42%)
of this study were prescribed with three or more
antihypertensive drugs during hospitalization.
Further details about antihypertensive treatment
are presented in Figure 1. The regression analysis
revealed better fetal (OR 0.217, CI –0.283 –
1.543) and pregnancy outcomes (OR 0.186, CI –
0.164 – 0.635) with Zuspan regimen as compared
to the Pritchard regimen of ZnSO4. Whereas,
both regimens showed no difference in maternal
outcomes (OR 0.044, CI –0.129 – 0.170).

Magnesium sulphate use alone showed better
maternal (OR 0.259, CI –0.020 – 0.200),
pregnancy (OR 0.200, CI –0.108 – 0.482), and
fetal outcomes (OR 0.185, CI –0.277 – 1.072)
as compared to its use in combination with
diazepam. Whereas fetal and maternal outcomes
were comparatively better controlled with one or
two anti-hypertensive, as shown in Table 3.
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4. DISCUSSION

This study is perhaps among the very few
regional studies conducted in the Punjab province
of Pakistan that are aiming to explore the
management of pre-eclampsia/eclampsia and
factors that might be associated with the
therapeutic outcomes. In addition, the study also
aims to evaluate the prescribing practices and
management outcomes among female patients
of pre-eclampsia/eclampsia in three tertiary
care hospitals of Lahore. To date there is
sacristy of the comprehensive comparison of
the outcomes among pre-eclampsia/eclampsia
patients in Pakistani setting. Most of the studies
that are published regionally have just assessed
its prevalence and have not provided any in-detail
insight to the factors that influence the outcomes
of pre-eclampsia/eclampsia [19, 20]. Therefore,
regardless the data is old, it has given an in-depth

In this study, nulliparity and primigravida were
found in 27 (54%) and 23 (46%) patients, respec-
tively, as pre-eclampsia is generally regarded
as a disease of first pregnancy [21]. Family
and previous history of pre-eclampsia/eclampsia
are considered as risk factors for the disease
[22], which is in line with our study results,
where we observed 14% of our studied patients
had family history of the diseases. WHO
recommends magnesium sulfate as a safe,
the most effective, and low-cost anticonvulsant
treatment for pre-eclampsia and eclampsia [10].
Magnesium sulphate is a part of National Essential
Drug List, Pakistan 2007 for use in eclampsia
and pre-eclampsia [23]. In our study, 95% of
the patients with eclampsia and 46% with pre-
eclampsia received magnesium sulphate. WHO
recommends full IV regimens for prevention
and treatment of eclampsia [10]. NICE clinical

guidelines also state the use of full IV regimen
[9]. The IV regimen (Zuspan regimen) results
in more stable serum levels of magnesium but
demands the use of an infusion pump for safe
delivery and has a greater potential for accidental
overdose [24]. Only 10% patients of this study
were managed with Zuspan regimen, and no
fetal maternal death and pregnancy termination
was observed in those cases. Whereas Prichard
regimen (combined IV and IM) was the most
frequently administered regimen. According to
the NICE guidelines, recurrent seizures should
be treated with an additional dose of 2–4 gr
IV magnesium sulphate [9]. The Magpie trial
found that only 0.3% of the women treated with
magnesium sulfate required calcium gluconate
in order to treat toxicity [25]. In our study,
calcium gluconate administration was needed
for only one patient. According to the NICE
clinical guidelines, for the acute management
of hypertension in eclampsia and pre-eclampsia,
labetalol orally or intravenously, nifedipine orally,
or IV hydralazine can be used. Hydralazine was
most used antihypertensive in both eclampsia
and pre-eclampsia in this study. Other com-
monly used anti-hypertensive agents in pre-
eclampsia/eclampsia were isosorbide dinitrate,
nifedipine, methyldopa, mannitol, and amlodipine
besylate.

The management of pre-eclampsia must
balance the risk–benefit ratio of induced preterm
delivery and maternal/fetal complications [18]. In
this study, the mode of delivery and decisions
about continuation and management or termina-
tion of pregnancy were also documented. Babies
of 58% women were delivered successfully and
were stable after delivery. However, 4% of the
newborns were admitted in neonatal intensive
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care unit (NICU) immediately after birth due to
various issues, and 32% intrauterine death (IUD),
2% still birth, and 4% neonatal deaths occurred.
No maternal death was reported throughout
our study period due to eclampsia/pre-eclampsia
in women receiving MgSO4, and 96% women
were stable after therapy, which is in line with
the findings of a previous study in which the
women with eclampsia who were treated with
magnesium sulfate had a lower risk of morbidity
and mortality as compared to women treated with
other anticonvulsants [26].

The findings of this study clearly show that the
Zuspan regimen is associated with better fetal,
maternal, and pregnancy outcomes, although
it was employed in a very small number of
cases. The choice for regime selection is mainly
dependent on the facilities available and the
training and expertise of the staff [14]. Although
it is the most effective regimen for eclampsia
management, its infrequent use could be due
to inadequate training and expertise for Zuspan
regimen use and lack of administration and
monitoring devices. As administration of MgSo4
requires intensive monitoring, doctors were reluc-
tant to use magnesium sulphate especially in pre-
eclampsia. Most of the patients were managed
with the Pritchard regimen of MgSO4, the possible
reasons could be lack of skillful staff [14].
Additionally, specific institutional guidelines on
dose, timing, and indications were not observed
in the studied hospitals. Standards of care were
not only non-uniform at the three tertiary care
hospitals, but also within the units of the same
hospital; a similar findings were observed in
another study conducted in Peshawar, Pakistan
[27]. Furthermore, our observations are consistent
with the findings of a qualitative study suggesting

a huge knowledge gap among community
healthcare providers regarding the treatment of
eclampsia and pre-eclampsia in Pakistan [28].
In addition, the patient load in tertiary care
hospitals is greater compared to the number
of healthcare professionals making use of drugs
likemagnesium sulphate, which requires intensive
monitoring during administration.

5. Conclusion

Despite the encouraging observation that majority
of the patients with pre-eclampsia and eclampsia
were treated successfully with MgSO4, the Zuspan
regimen should be preferred over Pritchard due
to its better fetal and pregnancy outcomes. The
findings of this study suggest the formulation
of national and institutional guidelines and
appropriate training of healthcare professionals
at all levels of care for the effective and timely
management of pre-eclampsia and eclampsia.

5.1. Strengths and limitations of the
study

The small retrospective sample size can be a
limitation of this study which was unavoidable
due to time constraint. However, the study
included patients from all the three hospitals
where patients of eclampsia and pre-eclampsia
were referred and subsequently treated. Another
reason for apparently small number of patients
being treated in this hospital despite eclampsia
being responsible for one in every ten maternal
deaths could be the involvement and popularity
of informal healthcare system [29, 30]. The
informal healthcare system being led by traditional
birth attendants and spiritual healers is being
practiced by a significant proportion of population
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in Pakistan due to its easy affordability and
accessibility [28, 31, 32]. Furthermore, the number
of patients in the studied hospitals was larger
than the number of attending doctors making
frequent monitoring sometimes difficult; therefore,
combined IV and IM regime was mostly in
practice. The IM dosing regimen, while potentially
safer, requires repeated painful IM injections.
Finally, this study has demonstrated a valuable
insight into the risk factors and comparative
therapeutic outcomes among eclampsia/pre-
eclampsia patients. These factors are important
for the national public authorities to consider while
implementing or updating the therapy guidelines.
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