
Pediatric Medication Dosing: 
Going to Great Lengths for 

Safety
Mark X Cicero, MD

Associate Professor of Pediatrics and Emergency Medicine
Yale University School of Medicine



Case: Seizure



Goals and AIM
• Consider pitfalls and facilitators of EMS pediatric medication dosing

• Discuss strategies for safely determining doses

• Understand family-centered approaches to safe medication dosing

• Improve pediatric EMS medication dosing safety



Pediatric Medication Dosing
• Almost all dosing requires consideration of the patient’s weight

• Determining dose based on weight in kilograms allows standardization and 
easier math

• Many factors contribute to potential for errors and poor outcomes



The Potential Errors

Lammers, et.al., Prehosp Emerg Care, 2012



John Lyng, in Cicero et. al, Prehospital Emergency Care 2020 



Steps Taken, and Enablers
• Identify and practice with pediatric dosing system 

• Use facilitators of easier, correct dosing 
• Cognitive unloading
• Avoid math

• Stock a standardized formulary with 
only one concentration of all medications

• Use weights that are in kilograms
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Volumetric Dosing
• Avoids converting from milligrams to mL
• Can be based on patient’s age



Volumetric Dosing



Apps and Public Solutions
• Pediatric dosing apps, e.g. PediStat, or state protocols

available from OEMS 
• Advantages

• Updated periodically 
• If provider has their phone and the app, ready to go 
• Cognitive unloading

• Disadvantages
• All potential problems with phones



Impact of Dosing Improvement 
Strategies 

• Collect data about every pediatric dose given by your agency 
• Appropriate medication 
• Accurate dose
• Indicated route 

• Success measured with:
• Improvement in accuracy, route, timeliness

• Share successes and gaps with your providers
• Aggregate data 
• Quality improvement
• Case review



Enablers
• Success came from:

• Buy-in from leaders
• Provider education and feedback 
• Partnering with families of children who need EMS frequently 

• Who would you engage in this process?



Barriers
• Education for all providers

• Costs
• Standardized formulary 
• Dosing system
• Provider education time 

• Time
• Assessing commercially available, public domain and homegrown 

solutions
• Stocking the system on ambulances



Sustainability
• Evaluation of the program 
• Measure success, identify enduring 

barriers
• Feedback from providers
• Pediatric Emergency Care Coordinators
• Interagency efforts for standardization 

of pediatric dosing strategy 
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Back to the Case
The next time our 5 year-old patient has a seizure, the EMS 
team asks his mother how much he weighs and uses volumetric 
dosing based on the patient’s weight. They dose midazolam and 
D10W. They support his airway and give oxygen via a NRBM. 
The seizure stops on scene, and he is taken to the hospital 
safely. 


