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Objective: To determine the efficacy and safety of
midazolam given as a continuous infusion in the treat-
ment of refractory generalized status epilepticus
(RGSE).
Method: Prospective, open study. Eleven patients with
RGSE, who received intravenous doses of 0.3 mg/kg
of diazepam (three times at 5 min intervals), 20 mg/kg
of phenytoin, and 20 mg/kg of phenobarbital that failed
to bring the episode under control were administered
a bolus of midazolam (200 mg/kg iv) followed by a con-
tinuous infusion at 1 mg/kg/min. The dose was in-
creased every 15 min until the episode of seizure was
brought under control. Time to control seizures, infu-
sion rate, and side-effects were monitored.
Results: The mean age of the patients was 22.8 yrs
(range 16 yrs to 73 yrs; 5 females and 6 males). In ten
of the patients, seizures were completely controlled in
a mean time of 2.1 hrs (range 0.4 hrs to 4.5 hrs), with
an infusion rate of 8.4 mg/kg/min (range 3 to 12). In
one patient seizures did not stop. None of the patients
had clinically important changes in blood pressure,
heart rate, oxygen saturation  or respiratory status at-
tributable to the use of midazolam. The mean time to
full consciousness for patients after stopping the in-
fusion was 1.6 hrs (range 2 to 8.5).
Conclusion: Midazolam is an effective and safe drug
to control RGSE and may represent a substantial im-
provement over current therapeutic approaches such
as pentobarbital anesthesia.

Key words: Midazolam, anticonvulsants, status epilepticus,
neurologic emergencies.
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Table I. Protocol of intravenous midazolam for refractory generalized status epilepticus at the University of California,
San Francisco

1. Proceed with midazolam protocol only after the patient has received full loading doses of lorazepam, phenytoin, and
phenobarbital. Monitor vital signs closely and treat hyperthermia. Initiate therapy for the underlying etiology of status as
soon as possible.

2. If the patient is still seizing, intubate (if not yet done) using a short-acting paralytic agent, ventilate, and transfer to the
intensive care unit.

3. If the patient remains comatose, begin EEG monitoring. If the EEG suggests ongoing seizures or if the patient has overt
convulsions, proceed with midazolam infusion. Place an arterial line and consider central venous monitoring as
indicated.

4. Administer midazolam loading dose of 200 µg/kg as a slow intravenous bolus, followed by 0.75 to 10 µg/kg/min
continuous intravenous infusion. Higher doses may be necessary, especially with prolonged infusions, due to possible
tachyphylaxis. Adjust the maintenance dose to stop electrographic seizures based on EEG monitoring. EEG should be
recorded continuously for the first 1 to 2 hours during and after the initiation of midazolam loading and infusion, and
then monitored either continuously or for 30- to 60- minute intervals every 2 hours during the maintenance phase. The
primary end point for therapy is suppression of electrographic seizures.

5. Continue maintenance doses of phenytoin and phenobarbital, and follow levels to determine optimal doses.

6. Use intravenous fluids and low- dose dopamine (up to 10 µg/kg/min) to treat hypotension. If necessary, low-dose
dobutamine may be added. Decrease the dosage of midazolam if any signs of cardiovascular compromise.

7. Discontinue the midazolam infusion at 12 hours while monitoring the EEG and observe for further clinical or
electrographic seizure activity. If seizures recur, reinstate the infusion and repeat this step at 12-to 24- hour intervals or
longer if the patient�s seizures remain refractory.

Table II. Description of midazolam treatment of RGSE in eleven patients.

Patient Age Sex Weight
(kg)

RGSE etiology Midazolam
effect latency

(min)

Maximum
infusion rate
(µg/kg/min)

Duration of
infusion (hrs)

Outcome

1 16 Male 46 Idiopathic epilepsy 90 12   13.5 Full recovery

2 18 Male 74 Idiopathic epilepsy 45 8 12.75 Full recovery

3 73 Female 80 Viral encephalitis 60 8 13 Death

4 19 Female 57 Symptomatic epilepsy 40 6 12.6 Full recovery

5 22 Male 67 Idiopathic epilepsy 70 6 13.1 Full recovery

6 27 Female 55 Metabolic disorders 120 7 14 Full recovery

7 60 Female 79 Renal failure 25 4 12.41 Death

8 73 Male 65 Meningitis 45 3 12.75 Mild

9 24 Male 57 Cardiac arrest 120 10 14 Mild

10 20 Female 69 Symptomatic epilepsy 30 3,5 12.5 Full recovery

11 16 Female 48 Unknown No effect 21 1.2 Death

 arises.
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