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Agenda
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• Overview – Houston Fire Department (HFD) Prehospital Emergency Medical Enhancement Programs

• Mobile Stroke Unit

• HFD/UTHealth Houston Mobile ECMO Pilot

• HFD Prehospital Blood Transfusion Program



Mobile 
Stroke Unit

Presented by the 

Houston Fire Department



• Support from Local EMS (HFD, WUFD, BFD)

• All Community Health Systems

• Memorial Hermann/UTHealth, Methodist, Baylor/St. Luke’s, Harris Health, Ben Taub, HCA   

(8 IRBs/Credentialing at 5 health systems)

Collaborative agreements with stakeholders

Steps in Establishing the MSU and…           The Research



Houston Mobile Stroke – BEST MSU Results
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“Golden hour”
33%  Mobile Stroke

3% Standard EMS Management 

Results:  MSU vs. Standard EMS



Houston Mobile Stroke Coverage/Rendezvous Area 

Fire/EMS Stations

Destination Hospitals



Current Global Mobile Stroke Program Map

Future MSUs
 TBA, Northeast, USA
 Leuven (Belgium)
 Lille (France)
 Paris (France)
 Aarau (Switzerland)
 Helsinki (Finland)
 Zhengzhou (Henan, China)

Active MSUs
Future MSUs

Active MSUs
⚫ Homburg/Saar (Germany)
⚫ Houston, TX , USA
⚫ Berlin (Germany) (3)
⚫ Marburg (Germany)
⚫ Cleveland, OH, USA (2)
⚫ Denver, CO, USA (2)
⚫ Phoenix, AZ, USA
⚫ Chicago, IL, USA (1)
⚫ Trenton, NJ, USA
⚫ Allentown, PA, USA (2)
⚫ New York, NY, USA (1)
⚫ Rochester, NY, USA
⚫ Indianapolis, IN, USA pending 1+
⚫ Los Angeles, CA, USA pending 4+
⚫ Atlanta, GA, USA
⚫ Burlingame, CA, USA
⚫ Edmonton, Alberta, Canada
⚫ Drobak (Norway)
⚫ Southend (UK)
⚫ Buenos Aires (Argentina)
⚫ Melbourne (Australia) (2)
⚫ Coimbatore (Tamil Nadu, India)
⚫ Bangkok (Thailand) (6)
⚫ Columbus, OH, USA (2)
⚫ El Paso, TX

• Houston Mobile Stroke was the First Mobile Stroke 
Program in the United States

• Second in the World
• Currently there are 23 programs across the US with 6 

more cities implementing programs by 2024



Houston Fire Department/
UTHealth Houston 
Mobile ECMO Pilot





Extra Corporeal Membrane Oxygenation 

Develop a collaborative program between the Houston 
Fire Department, and UTHealth Houston to develop a 
prehospital response team capable of responding to 
HFD EMS calls and placing select cardiac arrest patients 
on ECMO in the prehospital setting. 



ECMO Basics



Evidence 



Pre-hospital ECPR Programs

• United States

• Albuquerque, NM

• Minneapolis, MN

• Internationally
• France
• London, England
• Madrid, Spain

• Melbourne, Australia
•  Regensburg, Germany
• The Netherlands





911 call/
Cardiac arrest 

dispatch

HFD onscene & 
confirms 

cardiac arrest

ECMO-1 
onscene

Patient placed 
on ECMO/ECPR

Handoff to 
hospital team

• HFD Responds

• ECMO-1 on standby

• HFD initiates resuscitation
• ECMO-1 responds to scene

• HFD continues resuscitation
• ECMO-1 confirms candidacy

• Transport via HFD ambulance

• ECMO-1 team rides in to manage patient

ECMO-1 Response Process











HFD Rollout of Prehospital 

Blood Transfusion



Blood Products for Ground EMS

• Used in military EMS as far back as WWII 

• Transition to helicopter EMS
• Memorial Hermann Life Flight has carried blood for over a 

decade

• Multiple local EMS agencies in the Houston area now provide 
blood in the field





Whole Blood across the Nation – 
October 2023



Local Fire/EMS Agencies Carrying Blood

•Harris County Emergency Corps

•Harris County ESD-48

•Cy-Fair Fire Department

•Community Volunteer Fire Department

•Bellaire Fire Department

•North Channel EMS

•Channelview Fire Department

•Fort Bend County EMS



Who gets prehospital blood?

Prehospital blood is life-saving for both 

Trauma and Medical patients who are in 

hemorrhagic shock from blood loss



Phase 1:

•  EMS District Chief

• Sr. EMS Supervisors

Phase 2: 
• All EMS Supervisors



Process

•Low-titer O+ whole blood delivered by Blood Bank and stored at EMS 
Supervisor stations

•Maintained using blood refrigerators and special coolers

•Blood carried on EMS Supervisor vehicles to calls, and staged at Special 
Events and Critical Incidents (parades, festivals, SWAT calls, mass casualty 
incidents, etc.)

•Prior to blood expiring, it will be rotated by the Blood Bank to be utilized in 
the hospital, so as not to minimize any potential waste of blood



Questions?
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