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 Introduction 

 Eclampsia is a serious complication of pregnancy and 
is characterized by convulsions. Eclamptic convulsions 
are life-threatening emergencies and require proper treat-
ment to decrease maternal morbidity and mortality  [1] . 
Incidence of eclampsia varies widely from country to 
country, and even between different zones of the same 
country. While in developed countries its prevalence is 
low, in developing countries, particularly in rural areas, 
it is still rampant and contributes significantly to mater-
nal mortality. Incidence of eclampsia in India varies from 
0.5 to 1.8%  [2] . Globally, overall maternal mortality as-
sociated with eclampsia is 2%  [3] . Most of these deaths 
occur in developing countries. The present maternal 
mortality rate in India is 453/100,000 live births  [4] .

  There is now conclusive evidence that the best avail-
able treatment for women who have had an eclamptic fit 
is magnesium sulphate. Not only does magnesium sul-
phate diminish the risk of further convulsions but it also 
reduces maternal and neonatal morbidity than the com-
monly used alternative agents  [5] . Adoption of this treat-
ment in primary and secondary level hospitals has been 
delayed by a number of factors, which include fear of tox-
icity of the drug  [6] .

  Early experiences with Pritchard regime  [7]  ( table 1 ) at 
Padhar Hospital showed multiple toxicities; therefore, 
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 Abstract 

  Aims:  To determine the recurrent convulsion rate using low-
dose magnesium sulphate regime in eclampsia and to iden-
tify toxicity and complications with clinical parameters. 
 Methods:  Prospective study with two different magnesium 
sulphate regimes in two slightly clinically different sub-
groups. Group A that came directly to our hospital and group 
B who had already received an injection of diazepam or 
Phenergan at the referring hospital. Group A received 10 g 
and group B 6 g loading dose of magnesium sulphate. Both 
groups received 4 g maintenance dose every 4 h.  Results:  
Out of 95 eclamptic patients, only one woman in group B 
had recurrent convulsion. All women maintained normal re-
spiratory rates. 39 (41.1%) women had absent knee jerks on 
at least one occasion when the maintenance dose was omit-
ted. Urinary output was more than 30 ml/h in 92 (96.8%) 
women. In 5 women, maintenance dose had to be augment-
ed to 5 g as reflexes were exaggerated.  Conclusion:  The low-
dose regime appears to control and prevent convulsions ef-
fectively in Indian women. Clinical monitoring appears to be 
sufficient. We hope to be able to reassure health profession-
als at primary and secondary level hospitals about the safety 
of magnesium.  Copyright © 2008 S. Karger AG, Basel 

 Received: November 20, 2007 
 Accepted after revision: July 4, 2008 
 Published online: September 30, 2008
 

 Dr. Niraj N. Mahajan 
 31, Dhaqnvantri Nagar
Sevagram, Dist. Wardha, State   Maharashtra, Pin 442102 (India) 
 Tel. +91 982 189 9581, Fax +91 714 126 3346
E-Mail nirajdr@hotmail.com 

 © 2008 S. Karger AG, Basel
0378–7346/09/0671–0020$26.00/0 

 Accessible online at:
www.karger.com/goi 

STEIMLEJ
CopyBAhoch



 Low-Dose Magnesium Sulphate for 
Eclampsia 

Gynecol Obstet Invest 2009;67:20–24 21

the dose of magnesium sulphate is tailored to the study 
dose. The lower dosage had been chosen principally be-
cause of the small size of Indian women and concerns 
about toxicity in circumstances where facility for mea-
surement of serum levels of magnesium is not available. 
Since the introduction of Pritchard regime, there has 
been a constant discussion in the literature regarding 
dose of magnesium sulphate and therapeutic serum mag-
nesium levels. If a woman is known to be or appears to be 
small, the dose should probably be limited  [8] . It seems 
appropriate to take into account body weight when con-
sidering the dosage of drug and the regime used for Asian 
women with body weight usually less than 70 kg  [8] . 
However, this has never been adequately evaluated  [9] . 
Therefore, the low-dose magnesium sulphate regime that 
has been proposed in this study is justified.

  In the literature, only one study  [6]  has been reported 
where 4 g IV magnesium sulphate was given slowly, along 
with 3 g IM in each buttock, as a loading dose. Mainte-
nance therapy was 2.5 g, every 4 h, IM in alternate but-
tocks, until 24 h after administration of the first dose.

  The objective of the present study was to determine 
the recurrent convulsion rate using low-dose magnesium 
sulphate regime and to identify toxicity and complica-
tions of modified dose with the help of clinical parame-
ters.

  Material and Methods 

 This prospective study was conducted at Padhar Hospital, a 
rural tertiary care hospital in central India from May 2005 to July 
2007, which includes all eclampsia patients receiving lower dose 
magnesium sulphate. We intended to study two different magne-
sium sulphate regimes in two slightly clinically different sub-

groups, and it was not a comparative study between two groups 
or regimes. For convenience, all patients in the study were subdi-
vided into two groups. Group A – women with eclampsia who 
came directly to Padhar Hospital, and group B – those women 
with eclampsia who had already received an injection of diaze-
pam 10 mg IV or Phenergan (promethazine) 25 mg IV at the re-
ferring hospital (3–6 h before admission to Padhar Hospital).
Eclampsia was diagnosed   when a generalized tonic-clonic seizure 
was witnessed,   followed by characteristic postictal reduced con-
sciousness and   amnesia in the absence of an underlying seizure 
disorder and presence of criteria for preeclampsia, i.e. hyperten-
sion and proteinuria.

  Group A received 10 g and group B 6 g loading dose of mag-
nesium sulphate. Both groups received 4 g magnesium sulphate 
IM every 4 h for maintenance ( table 1 ). Women in group B were 
significantly different from women in group A because they had 
already received other anticonvulsant medications prior to ad-
mission, which may have had an additive effect on magnesium 
sulphate injection. This was the rationale behind giving different 
regime in group B women. Patients were monitored every hour 
for vitals, knee jerks and urinary output. Maintenance dose was 
omitted in presence of absent jerks or augmented to 5 g in pres-
ence of exaggerated jerks. Women who already had established 
disseminated intravascular coagulopathy (DIC), intracranial 
hemorrhage, massive pulmonary edema, renal failure, coma and 
shock were excluded from the study. Blood pressure was moni-
tored with standard sphygmomanometers,   and systolic and dia-
stolic end points were recorded as Korotkoff   sounds 1 and 5, re-
spectively. Antihypertensive therapy with methyldopa tablets at a 
dose of 250–500 mg every 8 h was given to women whose dia-
stolic blood pressure was 100 mm Hg or higher. Pregnancy was 
terminated in all cases except in those with postpartum eclamp-
sia. All women were weighed 2–3 days after convulsions once they 
were settled as it was not possible to weigh these women during 
the episode of convulsion. Thus, all weights mentioned are post-
partum weights (around 4–6 kg less than the actual weights when 
magnesium sulphate was administered), excluding in women 
with postpartum eclampsia.

  Outcome variables studied were gestational age, type of
eclampsia, number of convulsions, recurrent convulsions, blood 
pressure, edema, proteinuria, Glasgow coma scale, fit and treat-

Table 1. Pritchard and Padhar regimes

Pritchard regime Padhar regime

group A group B

Loading dose
14 g 
[4 g (20%) IV and 5 g (50%) IM in each
buttock]

10 g
[2g (20%) IV and 4 g (50%) IM in each 
buttock]

6 g
[2 g (20%) IV and 4 g (50%) IM in one 
buttock]

Maintenance dose
5 g (50%) IM every 4 h for 24 h after delivery 
or after last convulsion, whichever was later

4 g (50%) IM every 4 h for 24 h after 
delivery or after last convulsion, 
whichever was later

4 g (50%) IM every 4 h for 24 h after 
delivery or after last convulsion, 
whichever was later
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ment interval, diminished/exaggerated reflexes, absent reflexes, 
decreased urine output, perinatal mortality, case fatality rate, etc. 
Maternal   complications were classified as major, e.g. DIC, renal 
failure, cerebrovascular accident, pulmonary edema, neurologi-
cal deficit,   or minor, e.g. infection of the urinary tract or lower 
respiratory   tract. Padhar Hospital does not have the facility for 
measurement of serum magnesium levels, so the toxicity is solely 
monitored by clinical parameters. The ethics committee of Pad-
har Hospital approved the study and informed consent was ob-
tained from spouses of all the patients.

  Results 

 During the study period, 114 women were admitted 
with eclampsia. 19 were excluded from the study as they 
already had one of the established complications. All pa-
tients were treated with magnesium sulphate as de-
scribed.

  The presenting condition and outcome of the 95 
eclamptic patients [58 (61.1%) in group A and 37 (38.9%) 
in group B] who were entered into the study are summa-
rized in  table 2 . 80 (84.2%) were antepartum/intrapar-
tum and only 15 (15.08%) were postpartum. Of the 80 
women with antepartum eclampsia, 53 (66.3%) had ce-
sarean section, 18 (22.6%) had spontaneous vaginal deliv-
eries, whilst 9 (11.2%) by forceps/vacuum.

  Almost half [44/80 (55%)] of the cases presented be-
tween 32–36 weeks   of gestation, 17/80 (21.3%) before   32 
weeks and remainder 19/80 (23.7%) at more than 36 com-
pleted weeks. In 28 (29.5%) women, treatment was started 
within 6 h of the first fit, in 56 (58.9%) it was started be-
tween 6–12 h, and in the remaining 11 (11.8%), the delay 
to treatment was more than 12 h.

  All women maintained normal respiratory rates, be-
tween 16–25 breaths/min. 39 (41.1%; 18 from group A and 
21 from group B) patients had absent knee jerks on at least 
one occasion when the maintenance dose was omitted. 
Urinary output was more than 30 ml/h in 92 (96.8%) 
women. Only 3 women (all from group B) had urine out-
put of 20 ml/h for the first 4 h of loading dose, which re-
covered afterwards, and in these women first mainte-
nance dose was omitted. In 5 (1 from group A and 4 from 
group B) women, maintenance dose had to be augmented 
to 5 g as reflexes were exaggerated.

  Only one woman in group B had recurrent convulsion, 
which was treated with the same loading dose of magne-
sium sulphate (2 g IV and 4 g IM), following which con-
vulsion stopped instantly but she developed quadripare-
sis. There were no maternal deaths, 11/80 (13.8%) had 
stillbirths, 16/80 (20%) newborn babies died within the 
1st week because of very low birth weight ( ! 1.25 kg) and 
14/80 (17.5%) had birth asphyxia.

  One woman in group A had DIC, which responded to 
transfusion of fresh frozen plasma. Two women from 
group B had major complications. One had quadriparesis 
after recurrent convulsion, which was relieved in 15 days 
with conservative management. Another woman from 
group B developed pulmonary edema which responded 
to diuretics and 100% oxygen.

  Discussion 

 Prevention of further fits in eclampsia is associated 
with a reduction in adverse outcomes  [10] . Magnesium is 
an ideal drug, with rapid onset of action, a nonsedative 
effect on mother and baby, a fairly wide safety margin 
and a readily available antidote in the form of calcium 

Table 2. Patients’ profile

Group A
(n = 58)

Group B
(n = 37)

Fits
1–5 48 (82.7) 26 (70.3)
6–10 9 (15.6) 8 (21.6)

>10 1 (1.7) 3 (8.1)
Diastolic blood pressure

90–99 mm Hg 12 (20.7) 10 (27.1)
100–110 mm Hg 22 (37.9) 15 (40.5)

>110 mm Hg 24 (41.4) 12 (32.4)
Glasgow Coma Scale

15 20 (34.5) 10 (27.1)
12–14 32 (55.2) 20 (54.1)

8–11 6 (10.3) 7 (18.9)
Edema

Nil 2 (3.4) 1 (2.7)
1+ 4 (6.9) 1 (2.7)

≥2+ 52 (89.7) 35 (94.6)
Proteinuria

Nil 2 (3.4) 1 (2.7)
1+ 5 (8.6) 2 (5.4)

≥2+ 51 (87.9) 34 (91.9)
Platelet count

<100,000/mm3 40 (68.9) 28 (75.7)
≥100,000/mm3 18 (31.1) 9 (24.3)

Recurrent convulsion rate 0 1 (2.7)
Maternal complications

Major 1 (1.7) 2 (5.4)
Minor 6 (10.3) 7 (18.9)

Figures in parentheses indicate percentages.
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gluconate  [5, 11] . Magnesium reduces the risk of recur-
rent seizures compared to the other standard agents, di-
azepam and phenytoin  [5] . Furthermore, use of magne-
sium sulphate does not appear to have any detrimental 
effects on the neonate  [12, 13] .

  The dose of magnesium sulphate administered has 
varied according to a variety of empirical regimes. The 
definition of a desired therapeutic concentration of mag-
nesium has remained controversial and greater attention 
is commonly directed to avoiding the toxic effects of the 
drug. In our study, we used a total of 10 g magnesium sul-
phate for group A and 6 g for group B as a loading dose 
and 4 g IM every 4 h thereafter, which is less than used in 
Pritchard regime. The lower dose was selected in view of 
small size of Indian women. In our study, 88.4% of wom-
en weighed  ! 50 kg (81.1% between 40–50 kg and 7.3% 
were  ! 40 kg), 9.5% were between 50–60 kg and 2–1% 
were  1 60 kg but not over 70 kg. In the literature, no data 
are available on weights of eclamptic women, probably 
because it is not feasible to weigh women in the acute 
phase of convulsions.

  The response to treatment in our study, in terms of re-
current fits, appears to be satisfactory. However, in view of 
the selected nature of the case series and small sample size, 
caution should be exercised in interpreting this result. Al-
though recurrence rates in some other studies using con-
ventional higher dose regimes are higher. This may be be-
cause they included patients with a more complicated dis-
ease picture  [14–16] . Pritchard et al.  [7]  and Sibai  [17]  have 
both reported a recurrence rate of 10–20%. However, the 
recurrence rates reported in collaborative eclampsia trial 
range between 5.7 and 13.2%. Begum et al.  [6]  reported 
only one case of recurrent convulsion out of 65.

  Augmentation of maintenance dose was done in 5 
(5.3%) women. No women developed severe toxicity with 
the low-dose ‘Padhar’ regime although one maintenance 
dose was omitted in 39 (41.1%) women, as patellar reflex 
was absent. Three women that had oliguria after the load-
ing dose had positive tendon reflex, but the first mainte-
nance dose was skipped. Therapeutic index of magne-
sium is not as narrow as was previously thought  [18] . 
Therefore, meticulous monitoring of the clinical param-
eters should reveal early signs of toxicity for appropriate 
steps to be taken. Calcium gluconate was not required in 
any of the women in our series. A similar study from 
Thailand also suggested that in most situations, clinical 
assessment of deep tendon reflexes, respirations and 
urine output is adequate to monitor maternal magnesium 
toxicity without the need to determine actual maternal 
serum levels  [19] .

  The cesarean section rate was very high in our study 
(66.3%) as the definitive treatment of eclampsia is termi-
nation of pregnancy. The adverse perinatal outcomes that 
we have described are well recognized in cases of eclamp-
sia. 14/80 (17.5%) neonates had birth asphyxia. This is 
probably because large proportions of cases were admit-
ted after 6 h of first convulsion.

  We receive a large proportion of women (38.9%) who 
have not been given magnesium sulphate. 56 + 11/95 
(70.5%) women received magnesium sulphate after 6 h of 
first convulsion. This is a large number, which included 
women who directly came to Padhar Hospital. Reason for 
referral and difficulty in management of eclampsia at re-
ferring hospital in rural areas is due to lack of a full-time 
obstetrician, blood bank, emergency operating room, es-
sential life-saving drugs, IV fluids, plasma extenders, and 
ultrasonogram. Thus, it is recommended that commu-
nity-based health education programs be pursued with 
vigor to enhance early utilization of modern antenatal 
care services in rural areas. Traditional birth attendants 
need to be trained in antenatal care and integrated into 
the healthcare team.

  The low dose of magnesium sulphate (Padhar regime, 
 table 1 ) used for smaller women appears to control and 
prevent convulsions effectively in Indian women. This 
regime is especially important in the low resource set-
tings where facilities for the measurement of serum mag-
nesium are not available, which is the case with most of 
the tertiary care hospitals and institutions in developing 
countries like India. The present study provides further 
strong support for the routine use of magnesium sulphate 
for eclamptic convulsions. Clinical monitoring appears 
to be sufficient. However, in order to increase confidence 
in these findings a proper randomized comparison of the 
new lower dose regime should be undertaken. We are 
considering reduction in the maintenance dose as in 
41.1% of women at least one maintenance dose was omit-
ted.

  The traditional argument against the use of magne-
sium sulphate centers on its perceived toxicity and the 
difficulties in measuring magnesium concentrations 
during treatment  [20] . This fear is widespread to the ex-
tent that one of the reasons for not using magnesium sul-
phate widely in Nigeria was the inadequate laboratory 
service back up  [21] . But do we really need such labora-
tory services while using magnesium sulphate? Most of 
the studies are conducted in the presence of a facility for 
measuring serum magnesium levels. But this is not ap-
plicable to most of the hospitals and institutions in devel-
oping countries where this facility is not available.
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  The therapeutic index of magnesium is said to be low; 
hence, there are fears of toxicity when used as anticonvul-
sant in eclamptic patients. In the study by Ekele and Ba-
dung  [22] , none of the patients had serum magnesium 
level greater than 3.0 m M  and clinical evidence of mag-
nesium toxicity. Serum magnesium levels were within 
the therapeutic range; therefore, they concluded that rou-
tine estimation of this cation is not necessary.

  Even where the laboratory facility is available, it is sug-
gested that serum estimation be limited to cases where 
clinical monitors suggest toxicity and there should be 
more widespread use of magnesium sulphate. We hope to 

be able to reassure other health professionals at primary 
and secondary level hospitals about the safety of magne-
sium and its safe administration without monitoring se-
rum magnesium.

  The key issue in developing countries like India is 
transport, especially in rural areas, after women start 
getting convulsions and need to be transported to a ter-
tiary referral center. In such situations, the low-dose re-
gime can be initiated and then they can be transported 
without fear of convulsion during transit. The dose we 
proposed is small and very easy to administer even in the 
hands of auxiliary nurse midwife.
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