
Peter Antevy, MD

Get the Teddy Ready: 
How Well Are We Preparing our EMS and EDs 
for Childhood Cases?

Eagles 2025



“Every battle is won

BEFORE
it is fought.”

Sun Tzu

Asst. Fire Chief Shaughn Maxwell

Readiness

Resilience



Institute of Medicine
Published in 2006

Key Points

• Pediatric Care is Unique

• Significant Gaps Exist

• Need specialized Training

• Preparedness Must Improve

• Policies and Practice Must Improve

• Research and Innovation Needed

• Peds Equipment for EDs and EMS







Some Background 
Stats



EMS Call Volume

90%

Adults

Organization
Adult       

Volume (%)
Pediatric 

Volume (%)

Coral Springs-
Parkland Fire 
Dept.

9799 (90%) 1098 (10%)

Davie Fire 
Rescue

8977 (92%) 722 (8%)



Reasons for dispatch by pediatric patient age group 
among 378 code-3 ambulance transports

Meckler G, Hansen M, Lambert W, O'Brien K, Dickinson C, Dickinson K, Van Otterloo J, Guise JM. Out-of-Hospital Pediatric Patient Safety Events: Results of the 

CSI Chart Review. Prehosp Emerg Care. 2018 May-Jun;22(3):290-299. 



Unintended injury or consequences, Near misses, Suboptimal 
actions, Errors, and Management complications (UNSEMs)

• 378 Code 3 Transports

• 456 UNSEMS

Meckler G, Hansen M, Lambert W, O'Brien K, Dickinson C, Dickinson K, Van Otterloo J, Guise JM. Out-of-Hospital Pediatric Patient Safety Events: Results of the 

CSI Chart Review. Prehosp Emerg Care. 2018 May-Jun;22(3):290-299. 



Breakdown of UNSEMs by Domain

Meckler G, Hansen M, Lambert W, O'Brien K, Dickinson C, Dickinson K, Van Otterloo J, Guise JM. Out-of-Hospital Pediatric Patient Safety Events: Results of the 

CSI Chart Review. Prehosp Emerg Care. 2018 May-Jun;22(3):290-299. 



• 5,547 children aged ≤11years

• 230 (4.1%) received drugs and had a 
documented weight

• 360 medication administrations

Medication dosing errors occurred in 
125 of the 360 drug administrations 

(34.7%)

Hoyle JD, Davis AT, Putman KK, Trytko JA, Fales WD. Medication dosing errors in pediatric patients treated by emergency medical 

services. Prehosp Emerg Care. 2012 Jan-Mar;16(1):59-66
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16 Recommendations



Include pediatric considerations in EMS 
planning and the development of 
pediatric EMS dispatch protocols, 
operations, and physician oversight.

Develop processes for delivering 
comprehensive, ongoing, pediatric 
specific education and evaluating 
pediatric-specific psychomotor and 
cognitive competencies.

Submit data to a statewide database 
that is compliant with the most recent 
version of NEMSIS and track pediatric 
patient centered outcomes across the 
continuum of care.

Collaborate with medical professionals 
with significant experience or expertise 
in pediatric emergency care, public 
health experts, and family advocates.

Promote education and awareness 
among EMS providers about the unique 
physical characteristics, physiologic 
responses, and psychosocial needs of 
children with an illness or injury

Develop, maintain, and locally enforce 
policies for the safe transport of children 
in emergency vehicles.

Integrate evidence-based, pediatric-
specific elements into the direct and 
indirect oversight that constitute the 
global EMS oversight structure.

Implement practices to reduce pediatric 
medication errors.

Develop protocols for the destination of 
pediatric patients.
Promote overall patient- and family-
centered care.

Have pediatric-specific equipment and 
supplies available and verify that EMS 
providers are competent in using them.

Include pediatric-specific measures in 
performance improvement practices 
that address morbidity and mortality.

Collaborate with receiving emergency 
departments.

Include emergency preparedness 
planning and exercises, including the 
care and tracking of unaccompanied 
children and timely family reunification.

Policies and procedures to allow a family 
member or guardian to accompany a 
pediatric patient during transport when 
appropriate and feasible.

Consider using resources compiled by 
the EMSC program when implementing 
the recommendations noted here.
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Think of the Kids

Engage Experts

Integrate Kids 
(Just like Adults)

Peds Equipment + Competency

Disaster Planning

Education + C/P 
Competency

Teach Why Kids are 
Unique

Reduce Med Errors

Peds Performance Improvement 

Transport Policies

Submit Data to 
Registry (NEMSIS)

Destination Protocols
Family Centered Care

Collaborate with Receiving EDs

Use EMSC Resources

Safe Transport 
Policies





Note: PDF Version will flow 
differently than the online 

assessment (uses logic)



Use the PPRP Toolkit

• Address gaps identified by the 
PPRP Assessment

• Curated by a comprehensive team 
of subject matter experts.

• Organized by the seven categories 
outlined in the 
corresponding checklist.



Education and Competencies

• What processes do you use to evaluate 
your EMS providers’ skills using pediatric 
specific equipment

• At a skill station

• Within a simulated event

• During an actual encounter

• How often are you doing this?

• Which skills are being tested?

• How is Cognitive education provided?

Education & Competencies

Equipment & Supplies

Patient & Medication Safety

Patient & Family Centered 
Care

Policies | Procedures | 
Protocols

Quality & Performance 
Improvement

Interactions with Systems of 
Care

Coordination of Pediatric 
Emergency Care



Equipment and Supplies
Education & Competencies

Equipment & Supplies

Patient & Medication Safety

Patient & Family Centered 
Care

Policies | Procedures | 
Protocols

Quality & Performance 
Improvement

Interactions with Systems of 
Care

Coordination of Pediatric 
Emergency Care



Patient & Medication Safety

• Do you have a LBT?  Volumetric Dosing?

• How do you identify potential dosing 
errors?

• Which medications do you review?

• Proper child restraint policy? Device?

Education & Competencies

Equipment & Supplies

Patient & Medication Safety

Patient & Family Centered 
Care

Policies | Procedures | 
Protocols

Quality & Performance 
Improvement

Interactions with Systems of 
Care

Coordination of Pediatric 
Emergency Care



Interactions with Systems of Care

• How do you engage with the hospital or 
ED staff to promote pediatric care in your 
region?

• Protocols & Policies
• Regional surge capacity planning
• Education
• Clinical feedback
• Promoting injury prevention
• Promoting research
• Promoting family centered care

• Disaster Preparedness

Education & Competencies

Equipment & Supplies

Patient & Medication Safety

Patient & Family Centered 
Care

Policies | Procedures | 
Protocols

Quality & Performance 
Improvement

Interactions with Systems of 
Care

Coordination of Pediatric 
Emergency Care



Pediatric 
Disaster 
Preparedness 
Questions



Coordination of Peds Emerg Care

• Pediatric Emergency Care Coordinator
• Who is it?

• Credentials?

• What does this person do?

• Protocol for destination decision making?

• Policy for handoffs in the ED

Education & Competencies

Equipment & Supplies

Patient & Medication Safety

Patient & Family Centered 
Care

Policies | Procedures | 
Protocols

Quality & Performance 
Improvement

Interactions with Systems of 
Care

Coordination of Pediatric 
Emergency Care





Patient & Family Centered Care

• Family presence during resuscitation

• Cultural competencies

• Countering Implicit bias

• Communication with non-verbal patients

• Using lay terms

• Narrating actions before performing 
interventions

Education & Competencies

Equipment & Supplies

Patient & Medication Safety

Patient & Family Centered 
Care

Policies | Procedures | 
Protocols

Quality & Performance 
Improvement

Interactions with Systems of 
Care

Coordination of Pediatric 
Emergency Care



Policies | Procedures | Protocols

• Dispatch Protocols for pediatrics?

• 24/7 Access to a Pediatric Physician?

• Protocols Updated at least every 2 years?

Education & Competencies

Equipment & Supplies

Patient & Medication Safety

Patient & Family Centered 
Care

Policies | Procedures | 
Protocols

Quality & Performance 
Improvement

Interactions with Systems of 
Care

Coordination of Pediatric 
Emergency Care



Quality & Performance 
Improvement

• Pediatric Chart Reviews?

• What frequency?

• What call types?

• Do you share feedback with personnel?

• Do you integrate findings into training?

• Do you track patient level data?

• Do you submit data (NEMSIS)

• Hospital data retrieved?

Education & Competencies

Equipment & Supplies

Patient & Medication Safety

Patient & Family Centered 
Care

Policies | Procedures | 
Protocols

Quality & Performance 
Improvement

Interactions with Systems of 
Care

Coordination of Pediatric 
Emergency Care



2006: IOM Report

2013: 1st NPRP administered

2015: NPRP Data Published

2021: 2nd NPRP administered

2023: 2nd NPRP Data Published

2023: Wall Street Journal Article

2024: State Legislation Initiated



Quartiles of 
Readiness



JAMA Netw Open. 2023;6(1):e2250941. doi:10.1001/jamanetworkopen.2022.50941

Decreased Mortality



JAMA Netw Open. 2023;6(1):e2250941. doi:10.1001/jamanetworkopen.2022.50941

Decreased Mortality



Mortality by 
Quartile







Company



Putting the Pressure On: 
Implementing Pediatric 
CPAP at your Agency

Peter Antevy, MD  All Credit to:

Kyle Goodknight, EMT-P, RRT

Chelsea Kadish, MD

Rob Lowe, MD



Questions

• Does CPAP work in children?

• Should EMS begin using CPAP in children?

• What do you need to purchase to get CPAP started?

11/20/2024 37



Kyle's Story

• 6 YO Female

• Severe Resp. Distress

• Pale, Sleepy, SpO2 86%

• Urgent Care Called 911 

• Admitted to Resus Bay

11/20/2024 38



Background

• Respiratory complaints ~ 1/3 of ED visits

• Respiratory illness ~ 20% of hospitalizations & 3-5% of deaths

• Children are more likely to arrest from respiratory failure 

rather than cardiac causes

11/20/2024 39



Which Kids Can Get CPAP?

• Impending respiratory failure or severe 

respiratory distress

• Any age child- Mask must fit

• Conditions: 

• Asthma

• Bronchiolitis

• Pneumonia

• Pulmonary edema

• Croup

• Drowning/Submersion



Grunting w/Retractions



Asthma: Belly Breathing
w/Retractions

11/20/2024 43



Which Kids Should NOT Get CPAP?

Contraindications

• Anyone who’s not breathing

• Altered mental status (GCS <8)

• Need for airway protection 

(anaphylaxis, airway burns)

• Facial trauma

• Untreated pneumothorax

• Unable to get a good mask seal



11/20/2024 45

• “EMS agencies should emphasize noninvasive positive 

pressure ventilation”

• “There is growing support for the feasibility of NIPPV use by 

EMS clinicians in the pediatric critical care setting”

• “EMS agencies should consider the use of noninvasive 

ventilation strategies in children to reduce the need for 

invasive measures, and to do so within the educational and 

operational confines specific to their systems.”



CPAP Logistics: How to Implement

• Change the Mindset of what is happening in Pediatric 

Respiratory Distress

• Choose the Best Equipment 

• Protocol Change

• Training

11/20/2024 46



Cincinnati EMS CPAP protocol

11/20/2024 47



Using CPAP in Kids

Start at 5 cm H2O 

and titrate up to 

10 cm H2O if needed



Equipment : CPAP Generator 

• Some Common Disposable 

CPAP Generators  

• O2 Max Pulmodyne

11/20/2024 50

50 psi



Equipment : CPAP Generator

• Some Common Disposable 

CPAP Generators  

• Adult generators with Pedi 

mask

• Go Pap Pulmodyne

11/20/2024 51

10 L/min



Equipment : CPAP Generator

• Some Common Disposable 

CPAP Generators  

• Adult generators with pedi

mask

• Flow Max II Mercury Medical

11/20/2024 52



Equipment

• The Mask is the key to why this works in Peds

oTolerated well- not claustrophobic

oNo leak – mouth and nose are covered

11/20/2024 54



Equipment : Masks

• Full Face Is Key for Peds

• Adult Small

• Pulmodyne (Boundtree)

• Philips

11/20/2024 55



Equipment  Masks

• Full Face Is Key for Peds

• Pediatric XS 

• Pulmodyne

• Philips

11/20/2024 56



Equipment  Masks

• Full Face Is Key for Peds

• Pediatric XXS 

• Pulmodyne

• Philips

11/20/2024 57



Equipment  Sizing Template (xxs and xs)

11/20/2024 58



Kids Like This Mask Type

11/20/2024 59



Equipment : Connectors

• Adapters 

11/20/2024 60



Equipment 

11/20/2024 61

MASK: BITRAC® 

MAXSHIELD SELECT



R&D both my talks

11/20/2024 62

Thank You!



CPAP Product Links

Bitrac Maxshield Select Pediatric XS w/Anti-Asphyxia w/Leak Elbow 10/ea/bx

https://www.boundtree.com/oxygen-equipment-respiratory/cpap-accessories/bitrac-maxshield-select-w-anti-asphyxia-leak-elbow-pediatric-xs/p/313-9527EA?searchText=313-

9527

Bitrac Maxshield Select Pediatric XXS w/Anti-Asphyxia w/Leak Elbow 10ea/bx

https://www.boundtree.com/oxygen-equipment-respiratory/cpap-accessories/bitrac-maxshield-select-pediatric-w-anti-asphyxia-w-leak-elbow-xxs/p/313-9526EA?searchText=313-

9526EA

Full Face Mask Blue Adapter for Go-PAP Connection 1/EA 50EA/CS

https://www.boundtree.com/oxygen-equipment-respiratory/cpap-accessories/15mmf-30mmm-blue-adapter/p/313-8184EA?searchText=313-8184EA

22mmF x 22mmF CONNECTOR KIT 50EA/BX

https://www.boundtree.com/oxygen-equipment-respiratory/cpap-accessories/connector-kit-22mmf-x-22mmf/p/313-5007EA?searchText=313-5007EA

BiTrac MaxShield ED Mask and Head Strap, SM Adult 10ea/cs

https://www.boundtree.com/oxygen-equipment-respiratory/cpap-accessories/bitrac-maxshield-ed-mask-and-head-strap/p/group004050?searchText=313-7054EA

11/20/2024 63

https://www.boundtree.com/oxygen-equipment-respiratory/cpap-accessories/bitrac-maxshield-select-w-anti-asphyxia-leak-elbow-pediatric-xs/p/313-9527EA?searchText=313-9527
https://us-east-2.protection.sophos.com/?d=boundtree.com&u=aHR0cHM6Ly93d3cuYm91bmR0cmVlLmNvbS9veHlnZW4tZXF1aXBtZW50LXJlc3BpcmF0b3J5L2NwYXAtYWNjZXNzb3JpZXMvYml0cmFjLW1heHNoaWVsZC1zZWxlY3QtcGVkaWF0cmljLXctYW50aS1hc3BoeXhpYS13LWxlYWstZWxib3cteHhzL3AvMzEzLTk1MjZFQT9zZWFyY2hUZXh0PTMxMy05NTI2RUE=&p=m&i=NjIzZGQwNmQyMTdkZDQxMTAwZjM3OGI3&t=a2NEVmRvWExSSjVYR0VncFB4ZlRYYXZySkttWENsSTNvQXgxTjNVdXlwWT0=&h=4cb7c751936f42e8b20d8b5c5aff6ad9&s=AVNPUEhUT0NFTkNSWVBUSVY-vO72Hf1LOfBBiMyBoFPn7VczvgD5QtiOA_iBnvv0_A
https://www.boundtree.com/oxygen-equipment-respiratory/cpap-accessories/15mmf-30mmm-blue-adapter/p/313-8184EA?searchText=313-8184EA
https://us-east-2.protection.sophos.com/?d=boundtree.com&u=aHR0cHM6Ly93d3cuYm91bmR0cmVlLmNvbS9veHlnZW4tZXF1aXBtZW50LXJlc3BpcmF0b3J5L2NwYXAtYWNjZXNzb3JpZXMvY29ubmVjdG9yLWtpdC0yMm1tZi14LTIybW1mL3AvMzEzLTUwMDdFQT9zZWFyY2hUZXh0PTMxMy01MDA3RUE=&p=m&i=NjIzZGQwNmQyMTdkZDQxMTAwZjM3OGI3&t=dTFaYVpwZ3g1SG1Xcm4rekZLRGYrQTNMeEoxdFVFMVJhYmRDTFJFN0FTdz0=&h=4cb7c751936f42e8b20d8b5c5aff6ad9&s=AVNPUEhUT0NFTkNSWVBUSVY-vO72Hf1LOfBBiMyBoFPn7VczvgD5QtiOA_iBnvv0_A
https://us-east-2.protection.sophos.com/?d=boundtree.com&u=aHR0cHM6Ly93d3cuYm91bmR0cmVlLmNvbS9veHlnZW4tZXF1aXBtZW50LXJlc3BpcmF0b3J5L2NwYXAtYWNjZXNzb3JpZXMvYml0cmFjLW1heHNoaWVsZC1lZC1tYXNrLWFuZC1oZWFkLXN0cmFwL3AvZ3JvdXAwMDQwNTA_c2VhcmNoVGV4dD0zMTMtNzA1NEVB&p=m&i=NjIzZGQwNmQyMTdkZDQxMTAwZjM3OGI3&t=S3J0VFZGZmlOaENUUmhJWlRNajRVOFNWVitjR3BmWjAwV1NjR0Zzd2NBUT0=&h=4cb7c751936f42e8b20d8b5c5aff6ad9&s=AVNPUEhUT0NFTkNSWVBUSVY-vO72Hf1LOfBBiMyBoFPn7VczvgD5QtiOA_iBnvv0_A

