
Magnesium Sulfate Administration 
for the prevention and treatment of eclampsia 

Condition: Eclampsia is commonly defined 
as new onset of seizure activity and/or 
unexplained coma during pregnancy or 
postpartum in a woman with signs or 
symptoms of preeclampsia (hypertension 
with proteinuria). Magnesium sulfate has 
been demonstrated to both prevent 
eclampsia in preeclamptic patients and stop 
seizures in women with eclampsia.  

Mechanism of Action: 
The precise mechanism of action of MgSO4 is 
not known. Theories include that MgSO4 dilates 
the cerebral blood vessels, thereby reducing 
cerebral ischemia. Another theory is that MgSO4 
blocks calcium movement into cells, thereby 
inhibiting muscle contractions. Therapeutic, 
anticonvulsive doses are in the range of 
2-3.5mmol/l. Overdose can be quite dangerous.  
The antidote is 1g of 10% calcium gluconate IV 
over 10 minutes. In the landmark Magpie trial of 
10,110 women in 33 countries, anticonvulsive 
dosing of MgSO4 proved a powerful 
preventative measure, reducing the rate of 
eclampsia by approximately half.  

Application in low resource settings:  
Without an infusion pump, the Zuspan regimen 
can be done with a gravity fed IV. However, 
extremely close monitoring is required in this 
case, due to the risk of overdose.  Alternatively, 
in the absence of an IV, an IM approach 
(Pritchard regime) is possible, using a slow IV 
bolus over 5-10 minutes followed by 5g IM 
injections into alternate buttocks every 4 hrs. 
Some work has been done to automate the 
initial IV dose with spring driven devices 
(Springfusor) since clinicians may not have time 
to sit with the patient and manually administer 
the bolus over 10 minutes. The subsequent IM 
injections are very painful, creating a challenge 
for caregiver and patient alike. In some cases, 
the drug is mixed with 2ml 1% xylocaine as an 
analgesic. 

Global annual deaths associated with 
hypertensive disorders 

Representative Devices 

Current use in high resource settings:  Using 
an infusion pump, the Zuspan regime calls for 4g 
intravenously over 5-10 minutes, followed by a 
maintenance dose of 1-2g/hr for at least 24 hrs 
after delivery or the last convulsion, whichever is 
later. Several vendors sell pre-mixed IV bags 
ready for infusion. 

Percent	  (%)	   Number	  

Maternal	   	  	  	  	  	  	  	  	  10-‐18%	   35,800-‐64,44
0	  

Neonatal	   	  	  	  	  	  	  	  	  10-‐15%	   370-‐555,000	  

S6llbirth	   	  	  	  	  	  	  	  	  10-‐15%	   320-‐480,000	  

Make Model Price Tech Status Notes 
Baxter Sigma 8000  $   2,500  Programmable pump Marketed Standard of care in US 
Generic IV Stand  $       20  Gravity-fed IV Marketed Risk of overdose 
Go Medical Springfusor  $       20  Spring-based fixed dose Marketed Off label usage 
Generic Syringe  $    0.20  IM Injection Marketed Extremely painful 

* Prices are approximated.   Actual pricing can, and will vary by marketplace and market conditions.   



Technology 
Characteristics 

Operational Parameters Potential opportunities for 
improvement 

S
kills required 

Intended end user Physician, nurse Pre-packaged syringes, like the 
Hospira Ansyr, and low tech infusion 
devices like Springfusor can make 
administration easier and safer as 
Springfusor limits the rate of 
administration 

Training required Hours 

Time required per use Minutes/use, every 4 hrs 

E
nvironm

ent  / Infrastructure 

Power required None 

Waste collection  Sharps 

Complementary 
technologies required 

Syringes, needles, IV drip, 
clock, calcium gluconate 
antidote 

Temperature and 
storage 

15 to 30°C, 5 yr shelf life 

Maintenance None 

C
ost 

Device Cost (Approx.) <$0.50/syringe, <$5 drug The low price and slim profit margins 
on MgSO4 can provide little incentive 
for the drug’s registration Cost/course (Approx.) <$5 

O
ther 

Portability  <100g Lack of guidelines for its use, lack of 
registration, and  exclusion from 
essential drug lists in many countries 
all hamper the widespread use of 
MgSO4 

Regulatory Highly variable 

Efficacy Reduces eclampsia in pre-
eclamptic patients by half 

Additional devices required for impact: hypertension diagnostics, proteinuria diagnostics, devices for 
induction of labor and cesarean section 
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Characteristics of Representative Product (IM Injection) 


