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Pediatric Nontraumatic Seizures 

Actively seizing 
on EMS arrival? 

Diabetic? 
 

Provide glucose 
 

 Administer Midazolam for seizure management 
(buccal, intranasal, IM): 

 
 
 
 

      
     

 
   

    
    

   
      

 
    

    
 

   
     

 
   

    
 

     
     

 
     

     
 

   
    

 
   

     
  

Indications for IV access?  
(extended transport, 
history of seizure…) 

 
Obtain IV access 

Continuing (>5 
min) or recurrent 

seizure? 

Continuing or 
recurrent seizure? 

Monitor and Transport 
Consider calling medical 

direction for further 
instructions. 

 

Administer 2nd Dose (IV/IO or alternate 
route) IV diazepam 

 

Consider calling medical direction. 

Check finger stick for hypoglycemia (unless glucose given) 
Consider other causes. 

  

Recurrent 
seizure? 

 

NO 

NO 

NO 

NO 

NO 

YES 

YES 

NO 

YES 

YES 

YES 

YES 

https://bearmail.cnmc.org/exchange/JeWeber/Sent%20Items/RE:%20Seizure%20Protocol%20Flowchart.doc-4.EML/Seizure%20Protocol%20Flowchart.doc/Local%20Settings/Temporary%20Internet%20Files/Local%20Settings/Temporary%20Internet%20Files/Desktop/EBG%20Hyperlinks/Administer%20Midazolam,%20Evidence%20and%20Recommendations.htm�
https://bearmail.cnmc.org/exchange/JeWeber/Sent%20Items/RE:%20Seizure%20Protocol%20Flowchart.doc-4.EML/Seizure%20Protocol%20Flowchart.doc/Local%20Settings/Temporary%20Internet%20Files/Local%20Settings/Temporary%20Internet%20Files/Desktop/EBG%20Hyperlinks/Administer%20Midazolam,%20Evidence%20and%20Recommendations.htm�
https://bearmail.cnmc.org/exchange/JeWeber/Sent%20Items/RE:%20Seizure%20Protocol%20Flowchart.doc-4.EML/Seizure%20Protocol%20Flowchart.doc/Local%20Settings/Temporary%20Internet%20Files/Local%20Settings/Temporary%20Internet%20Files/Desktop/EBG%20Hyperlinks/Administer%20Midazolam,%20Evidence%20and%20Recommendations.htm�
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Administer Midazolam for seizure management (buccal, intranasal, IM): 
 
List of Comparisons Contained Below: 
 
1.  Buccal Midazolam Compared to IV Diazepam 
2.  Buccal Midazolam Compared to Rectal Diazepam 
3.  Intranasal Midazolam Compared to Rectal Diazepam 
4.  Intramuscular Midazolam Compared to IV Diazepam 
5.  Intramuscular Midazolam Compared to Rectal Diazepam 
6.  Intramuscular Midazolam Compared to Intranasal Midazolam 
7.  Intramuscular Midazolam Comapared to Buccal Midazolam 
8.  Intranasal Midazolam Comapred to Buccal Midazolam 
 
 
 
1.  Buccal Midazolam Compared to IV Diazepam: 
 
PICO Question:  
(Efficacy) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does buccal midazolam lead to seizure cessation (secondary outcomes: time 
to cessation, recurrence in 1 hour) equivalently compared to IV diazepam in randomized controlled trials or quasi-
randomized trials performed in the prehospital (preferred) or emergency department 
 
(Safety) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does buccal  midazolam have equivalent likelihood of respiratory arrest 
(secondary outcomes: any respiratory depression, other severe events) compared to IV diazepam in randomized 
controlled trials or quasi-randomized trials (or observational or case-control studies) in the prehospital (preferred) or 
emergency department 
 
GRADE:  
Strength of recommendation: weak; 
 Level of evidence: weak 
 
Evidence: 
Limited data suggests that buccal Midazolam at 0.2 mg/kg may be slightly less effective than intravenous diazepam 
at 0.3 mg/kg for the cessation of seizures in children who are in the emergency department setting.  Very limited 
data suggests that buccal Midazolam is as safe as intravenous diazepam for the treatment of children with seizures 
who are in the ED setting.  However, data is lacking for the pre-hospital setting 
 
Values and preferences were prioritized in order of  

  seizure cessation,  
  time to seizure cessation,  
  respiratory arrest,  
  acceptability by prehospital personnel and parents  
  ease of use.   

 
See the tables below containing Outcomes A-D for additional information.   
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LOE= Level of Evidence 
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2.  Buccal Midazolam Compared to Rectal Diazepam:  
 
PICO Question: 
(Efficacy) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic- 
clonic seizure (including those in status epilepticus), does buccal midazolam lead to seizure cessation (secondary 
outcomes: time to cessation, recurrence in 1 hour) more frequently compared to rectal diazepam in randomized 
controlled trials or quasi-randomized trials performed in the prehospital (preferred) setting or emergency 
department. 
 
(Safety) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does buccal midazolam have equivalent likelihood of respiratory arrest 
(secondary outcomes: any respiratory depression, other severe events) compared to rectal diazepam in randomized 
controlled trials or quasi-randomized trials (or observational or case-control studies) in the prehospital setting 
(preferred) or emergency department. 
 
GRADE: 
Strength of recommendation: strong; Level of evidence: moderate 
 
Evidence:  
Literature suggests that buccal Midazolam is more effective than rectal diazepam for the cessation of seizures in 
children who are in the emergency department setting.  Limited data suggests that buccal Midazolam is as safe as 
rectal diazepam for children with seizures in the emergency department setting.  However, data is lacking for the 
prehospital setting 
 
Values and preferences were prioritized in order of seizure cessation, time to seizure cessation, respiratory arrest, 
acceptability by prehospital personnel and parents and ease of use.  See the tables below containing Outcomes A-E 
for additional information. 
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3.  Intranasal Midazolam Compared to Rectal Diazepam: 
 
PICO Question: 
(Efficacy) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does intranasal midazolam lead to seizure cessation (secondary outcomes: 
time to cessation, recurrence in 1 hour) more frequently compared to rectal diazepam in randomized controlled trials 
or quasi-randomized trials performed in the prehospital (preferred) or emergency department  
 
(Safety) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does intranasal midazolam have equivalent likelihood of respiratory arrest 
(secondary outcomes: any respiratory depression, other severe events) compared to rectal diazepam in randomized 
controlled trials or quasi-randomized trials (or observational or case-control studies) in the prehospital (preferred) or 
emergency department 
 
GRADE: 
Strength of recommendation: weak; Level of evidence: very weak 
 
Evidence: 
Very limited data suggests that intranasal Midazolam is at least as effective, and potentially more effective, than 
rectal diazepam for the cessation of seizures in children who are in the emergency department setting.  Very limited 
data suggests that intranasal Midazolam is as safe as rectal diazepam for the treatment of children with seizures who 
are in the ED setting.  However, data is lacking for the pre-hospital setting. 
 
Values and preferences were prioritized in order of seizure cessation, time to seizure cessation, respiratory arrest, 
acceptability by prehospital personnel and parents and ease of use.  See the tables below containing Outcomes A-E 
for additional information. 
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4.  Intramuscular Midazolam Compared to IV Diazepam: 
 
PICO Question: 
(Efficacy) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does IM midazolam lead to seizure cessation (secondary outcomes: time to 
cessation, recurrence in 1 hour) equivalently compared to IV diazepam in randomized controlled trials or quasi-
randomized trials performed in the prehospital (preferred) or emergency department. 
 
(Safety) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does intramuscular midazolam have equivalent likelihood of respiratory arrest 
(secondary outcomes: any respiratory depression, other severe events) compared to IV diazepam in randomized 
controlled trials or quasi-randomized trials (or observational or case-control studies) in the prehospital (preferred) or 
emergency department 
 
GRADE: 
Strength of recommendation: weak; Level of evidence: very weak 
 
Evidence: 
Very limited data suggests that intramuscular Midazolam is as effective as intravenous diazepam for the cessation of 
seizures in children who are in the emergency department setting.  Very limited data suggests that intramuscular 
Midazolam is as safe as intravenous diazepam for the treatment of children with seizures who are in the emergency 
department setting.  However, data are lacking for the pre-hospital setting 
 
Values and preferences were prioritized in order of seizure cessation, time to seizure cessation, respiratory arrest, 
acceptability by prehospital personnel and parents and ease of use.  See the tables below containing Outcomes A-E 
for additional information. 
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5.  Intramuscular Midazolam Compared to Rectal Diazepam 
 
PICO Question: 
(Efficacy) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does intramuscular (IM) midazolam lead to seizure cessation (secondary 
outcomes: time to cessation, recurrence in 1 hour) more frequently than rectal diazepam in randomized controlled 
trials or quasi-randomized trials performed in the prehospital (preferred) or emergency department. 
 
(Safety) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does intramuscular midazolam have equivalent likelihood of respiratory arrest 
(secondary outcomes: any respiratory depression, other severe events) compared to rectal diazepam in randomized 
controlled trials or quasi-randomized trials (or observational or case-control studies) in the prehospital (preferred) or 
emergency department  
 
Evidence: 
No literature included in final pool. 
No useful comparative data exist on which to recommend or not recommend IM midazolam compared to rectal 
diazepam for patients < 18 years of age with acute seizures in the prehospital setting.  
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6.  Intramuscular Midazolam Compared to Intranasal Midazolam 
 
PICO Question: 
(Efficacy) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does IM midazolam lead to seizure cessation (secondary outcomes: time to 
cessation, recurrence in 1 hour) equivalently to intranasal midazolam in randomized controlled trials or quasi-
randomized trials performed in the prehospital (preferred) or emergency department 
 
(Safety) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does IM midazolam have equivalent likelihood of respiratory arrest 
(secondary outcomes: any respiratory depression, other severe events) compared to intranasal midazolam in 
randomized controlled trials, quasi-randomized trials, observational or case-control studies in the prehospital 
(preferred) or emergency department 
 
Evidence: 
No literature included in final pool. 
No useful comparative data exist on which to recommend or not recommend IM midazolam compared to intranasal 
midazolam for patients < 18 years of age with acute seizures in the prehospital setting.  
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7.  Intramuscular Midazolam Comapared to Buccal Midazolam 
 
PICO Question: 
(Efficacy) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does IM midazolam lead to seizure cessation (secondary outcomes: time to 
cessation, recurrence in 1 hour) equivalently to buccal midazolam in randomized controlled trials or quasi-
randomized trials performed in the prehospital (preferred) or emergency department 
 
(Safety) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does IM midazolam have equivalent likelihood of respiratory arrest 
(secondary outcomes: any respiratory depression, other severe events) compared to buccal midazolam in 
randomized controlled trials, quasi-randomized trials, observational or case-control studies in the prehospital 
(preferred) or emergency department 
 
Evidence: 
No literature included in final pool. 
No useful comparative data exist on which to recommend or not recommend IM midazolam compared to buccal 
midazolam for patients < 18 years of age with acute seizures in the prehospital setting.  
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8.  Intranasal Midazolam Comapred to Buccal Midazolam 
 
PICO Question: 
(Efficacy) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does intranasal midazolam lead to seizure cessation (secondary outcomes: 
time to cessation, recurrence in 1 hour) equivalently to buccal midazolam in randomized controlled trials or quasi-
randomized trials performed in the prehospital (preferred) or emergency department 
 
(Safety) 
In patients < 18 years of age, with or without a prior a prior history of epilepsy, with an acute tonic-clonic seizure 
(including those in status epilepticus), does intranasal midazolam have equivalent likelihood of respiratory arrest 
(secondary outcomes: any respiratory depression, other severe events) compared to buccal midazolam in 
randomized controlled trials, quasi-randomized trials, observational or case-control studies in the prehospital 
(preferred) or emergency department 
 
Evidence: 
No useful comparative data exist on which to recommend or not recommend Intranasal midazolam compared to 
buccal midazolam for patients < 18 years of age with acute seizures in the prehospital setting.  
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Administer 2nd Dose (IV/IO or alternate route) IV diazepam 
 
 
If short (<=5 mins) transport time, use alternative routes: 
Strong recommendation, Low evidence  
Values/Preferences: 

• Skill competency of EMS provider 
 
Administer second dose of lorazepm or midazolam: 
Weak Recommendation , Low Evidence,  
Values/Prefeences: 

• Seizure cessation in field 
• Prompt transfer of child 
• Avoid respiratory distress 
• Acceptability by prehospital personnel 
• Ease of use of therapies in prehospital setting 
• Simplicity of algorithim 
• Continuum of care between EMS and ED 

 
IV diazepam or lorazepam: 
Weak recommendation, Low evidence 
Values/Preferences: 

• seizure cessation 
• respiratory depression  

 
Use of IV Midazolam:  
Weak recommendation, Very low evidence 
Values/Preferences: 

• need to only carry one benzo 
• low risk respiratory depression 

 


