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History of Blood

• 1628 English physician William Harvey 
discovers the circulat ion of blood. Short ly 
afterward, the earliest  known blood 
transfusion is at tempted.

• 1665 The first  recorded successful blood 
transfusion occurs in England: Physician 
Richard Lower keeps dogs alive by 
transfusion from dogs to dogs

• 1667 Jean-Baptiste Denis transfusions from 
sheep to humans

• 1678 Animal to human transfusions 
outlawed



History of Blood

• 1795 In Philadelphia, American 
physician Philip Syng Physick, 
performs the first  human blood 
transfusion, although he does 
not  publish this information.

• 1840 At St . George's School in 
London, Samuel Armstrong 
Lane, aided by consultant  Dr. 
Blundell, performs the first  
successful whole blood 
transfusion to treat  
hemophilia.



History of Blood
• 1884 Saline infusion replaces milk as a 

“blood subst itute” due to the increased 
frequency of adverse react ions to milk.

• 1915 At Mt. Sinai Hospital in New York, 
Richard Lewisohn uses sodium citrate as an 
anticoagulant to t ransform the transfusion 
procedure from direct  to indirect . In 
addit ion, Richard Weil demonstrates the 
feasibility of refrigerated storage of such 
anticoagulated blood.

• 1932 The first  blood bank is established in 
a Leningrad hospital.



History of Blood 
and Military

• 1914-1918—Blood transfusions in 
World War I

• 1944—Blood transfusions in World 
War II

• 1950-53—Blood transfusions in 
Korean War

• 1965-73—Blood transfusions in 
Vietnam

• Over 230,000 units transfused 
(mostly cold)



World War II 
Prehospital 

Whole Blood



Whole Blood 
Saves Lives



Of Historical Interest…
“The vital role which whole blood played in the care of the 
wounded in World War II has been adequately dealt with 
elsewhere, but the essential planning that made possible 
the provision of over 385,000 pints of whole blood for the 
treatment of the greater portion of the 386,075 wounded in 
the European theater of operations is a story that needs to 
be told ”
      

     - COL James B. Mason, June 1948
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History of EMS and Blood

• 1487—First ambulance

• 1970’s?—Blood transfused by Helicopter EMS USA

• 2017—Harris County ESD 48 carries LTOWB on ambulances
• A few weeks later Cypress Creek EMS starts carrying LTOWB on 

ambulances

• 2018—ASPR TRACIE asks metropolitan cities to provide rural areas with 
support and blood in mass shooting

• 2018—San Antonio Fire EMS carries LTOWB on ambulances
• Making prehospital blood available to an entire metropolitan city

• 2022 AABB – THOR- Working Recommendations for a Prehospital Blood 
Product Transfusion Program

• 2023—Currently 116 EMS Systems in the United States transfusing 
prehospital whole blood or components



Time is the Enemy





The Greatest of These is 
Endotheliopathy?

• Glycocalyx
• Maintains vascular barrier
• Regulates fluid exchange
• Provides anticoagulant properties
• Scavenges radicals
• Regulates inflammaition



Silos of Care (Safety)



Reviving an Old Practice



Prehospital Blood 
Transfusion 
Position   
Statement—2019



22 TRAUMA SERVICE AREAS
✤

REGIONAL ADVISORY COUNCILS
✤

TRAUMA CENTER DESIGNATIONS
✤

STANDARDS OF CARE
✤

HOSPITAL PREPAREDNESS GRANTS
✤

CONSISTENCY THROUGHOUT URBAN, 
SUBURBAN, RURAL AND FRONTIER

THE TEXAS TRAUMA SYSTEM



STRAC
Mission: To reduce death / disability related to trauma, disaster, and acute illness through implementation 

of well-planned and coordinated regional emergency response systems.

22 COUNTIES
26,000 SQUARE MILES

3M PEOPLE

18 AIR MEDICAL BASES

71 EMS AGENCIES

PUBLIC HEALTH COLLABORATION

53 HOSPITALS

16 CARDIAC CENTERS

2 LVL I TRAUMA CENTERS

17 STROKE CENTERS

BEHAVIORAL HEALTH



ACTIVE SHOOTER Incident pushes LTOWB effort kicks into high gear



Collaboration





Whole Blood Versus Component Therapy



Freeze Dried 
Plasma For 

MCI



Walking 
Blood Bank



Deployment in a Metropolitan System

• Military City USA

• Communicate with Stakeholders

• Plan by determining MTPs to hospitals

• Write Protocols / Clinical Operating 
Guidelines

• Train and Teach

• Write Protocols

• Keep Blood Cold / Transfuse Warm

• Deploy / Dispatch / Treat

• Performance Improvement



Regional
Advisory
Council

A systematic approach 

Prehospital

Blood 
Centers Hospital

Community 
Support



Communication

Quarterly Regional Whole Blood 
Committee Meetings and Weekly Staff 

Huddle
GroupMe: Daily par level 

reporting to LTOWB Leaders

“You did what???”
Laminated card for medics to give 

to receiving hospitals



• Rotation System to minimize costs 
to EMS agencies, and be good 
stewards of the “gift of life”

• Standardized transfusion criteria

• Regionally approved equipment 
list

• Region wide clinical 
documentation and data 
collection processes

• Developed a robust, loyal blood 
donor population 



Real-time Whole Blood paperwork process

Rural 
EMS

Air 
Medical

Urban 
EMS

• Trauma Ctr ED

• Trauma Ctr 
Blood Bank

• Research

• Home Agency 
WB POC

STRAC MEDCOM



Whole Blood Inventory Phone App





National Coalition for Prehospital Blood



Texas 
Coalition for 
Prehospital 

Blood



Texas Prehospital Trauma Concepts

MARCHES
• Massive Hemorrhage Control
• Airway
• Respiratory
• Circulatory
• Hypothermia
• (Eyes/Spinal Restriction)

Cadaver Laboratory Training
• Pleural Decompression
• Cricothyrotomy
• Distal Femur IO
• Amputations
• Clamshell Thoracotomy
• Reductions
• Emergency C-Sxn

Traumatic Circulatory Arrest
• De-emphasize chest compressions
• Emphasize Hemorrhage Control
• Emphasize Fixing Obstructive Shock
• Thoracotomy

The Correct Analgesics for Certain 
Trauma
• Tylenol
• NSAID

Reductions for Dislocations
• Anterior Shoulder Dislocation
• Patellar Dislocation

Digital Blocks for Finger Injuries
• Lidocaine is only pain management needed







MARCHES
Massive Hemorrhage Contral
Airway
Respiratory 
Circulation
Hypothermia prevention







Prehospital 
Blood Totally 
Saves Lives—
Possibly But 
Difficult to 
Prove



Prehospital Whole Blood Totally 
Saves Lives—Possibly But Not 
Easy To Prove
• Who is the Control Group?
• Metropolitan vs Suburban vs Rural
• All need to be worked out
• FARS connected to NEMSIS



Take Away Points

• Prehospital Blood is One Part of 
Saving Lives--MARCHES

• Build a System of Prehospital 
Blood Transfusion and Rotation to 
Not Waste Blood

• Broad collaboration with critical 
stakeholders to make prehospital 
blood available to ALL Patients

• National EMS Blood Initiatives 
Needed

• Track data
• CQI/CQA
• Reimburse



Attended the 
Whole Blood 
Academy in San 
Antonio
• https://www.kvrr.com/2

025/07/20/sanford-
ems-administers-whole-
blood-for-first-time-
helps-save-life/
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Next-Level Teamwork Saves Motorcyclist—But There is No Prehospital 
Blood in South Dakota

South Dakota





Questions



Contact
 

C. J. Winckler MD, LP
• winckler@uthscsa.edu
William Bullock EMTP
• William.Bullock@sanantonio.gov
David Wampler PhD, LP
• wamplerD@uthscsa.edu
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