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Seizures 

•  Common 
•  Usually stop within a few minutes and 

without treatment 
•  Long-term damage is rare 



Status Epilepticus 

•  >5 minutes of convulsions 
•  Up to 30% mortality 
•  Early treatment  easier to stop  better 
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•  True EMS emergency 
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•  Benzodiazepines are treatment of choice 
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Aims 

Primary Hypothesis 
•  IM midazolam is as effective as IV lorazepam at 

stopping convulsions prior to ED arrival 

Secondary Hypotheses 
•  Convulsions stop more rapidly with treatment 

with IM midazolam versus IV lorazepam 
•  There is no difference in safety between the two 

treatments 



Inclusions 
•  Convulsive seizure activity for > 5 minutes 
•  Patient is still seizing 
•  Estimated weight > 13 kg 

Exclusions 
•  Major trauma precipitating seizure 
•  Hypoglycemia 
•  Known allergy to midazolam or lorazepam 
•  Sensitivity to benzodiazepines 
•  Cardiac arrest or heart rate <40 beats/minute 
•  Known pregnancy 
•  Prisoner 



•  Midazolam 5mg/10mg IM dose 
•  Lorazepam 2mg/4mg IV dose 





EMS training and deployment 

•  4,314 medics trained 

•  40 EMS Services in 14 States 
–  Fire Service (67%) 
–  Third Service or Hospital Based (33%) 

•  Wide ranging EMS system sizes 
–  >100,000 runs/year (20%) 
–  <5,000 runs/year (27%) 

•  Ambulances, Supervisor Units, Engines 





Enrollment 

•  893 subjects were enrolled 1023 times 

•  Only the first enrollment of those enrolled more 
than once is included 

•  732 in the Per Protocol (PP) population 





•  Those given IM midazolam stopped 
seizing 10% more often. 



•  No difference in need to intubate 
•  Intubation rate less than previous studies 



•  No difference in recurrent seizures or 
hypotension 



•  IM Midazolam treated patients less likely 
to be admitted or go to the ICU 



•  IM given in 1.2 minutes 
•  IV given in 4.8 minutes 
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IV not administered 

IM 
N=448 

IV 
N=445 

IV not administered  n(% of total ITT) 216 (48%) 148 (33%) 

Reason  n(% of total ITT) 
  Seizure stopped before IV could be started 174 (39%) 95 (21%) 
  Medics unable to start IV before ED arrival   27 (6%)  42 (9%) 
  Other 15 (3%) 11 (2%) 


