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Regulatory Process for Whole Blood

• Whole blood was the original and only blood product 

for over 50 years

• It has been approved before there was an FDA

• It has been approved before there was an AABB

• It fell out of favor in deference to component 

transfusion during the 1970’s

• Over a million units of cold stored whole blood were 

shipped from the US to Vietnam during that war

• Over 10,000 units were given in the recent conflict

• Houston 2013 ESD 48 Bank, Holcomb and Cotton



• Logistical, economic and clinical benefits of 

cold stored low titer type O whole blood

• Cold stored for up to 21 days

• Platelets OK

• Improved function compared to 1:1:1
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Multi-disciplinary and Multi-National Review

Conclusion:  Low titer Group O is preferred alternative for emergency 

transfusions where safe ABO identical transfusions cannot be ensured 



Lactate Clearance

• Time to clearance clinically and statistically 

significantly shorter with LTO+WB than with 

component therapy

• 8 vs 13 hours

Caroline S Zhu, Danielle Cobb, Rachelle B Jonas, Douglas Pokorny, Meenakshi Rani, Tracy 

Cotner-Pouncy, Jenny Oliver, Andrew Cap, Ramon Cestero, Susannah E Nicholson, Brian J 

Eastridge, Donald H Jenkins. Shock index and pulse pressure as triggers for massive 

transfusion Journal of Trauma Acute Care Surg 2019 Apr;87(1S):S159-S164.

• SI > 1 and pulse pressure < 45 = transfusion trigger

Clinical outcomes among low-titer group O whole blood recipients

compared to recipients of conventional components in civilian trauma resuscitation

Seheult , Anto, Alarcon, Sperry, Triulzi, and Yazer TRANSFUSION 2018;9999;1–8

doi:10.1111/trf.14779







Prehospital Cold Stored O+ 

Whole Blood in San Antonio

• Kicked off January 29, 2018

• 3000 new male LTO+WB donors (1:256)

• 18 helicopters, 2 units each

• 16 ground ambulances, 1 unit each

• Pre-determined criteria for transfusion

• Pediatric patients ≥5 yo included 

• Women of childbearing age included

• Rh isoimmunization risk versus bleeding to death



• O+ only

• TRALI Mitigated

• Titer of anti-A & Anti-B 

of 1:256 (IgG)

• Non-Leukoreduced

• CPD-A1 (35- day 

expiration)

• Cold stored

• Waste < 1%
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STRAC WB Rotation_Final Version 2.0;_April 2019

Rotation Site
Day 1-14 Blood (2 weeks)

Has return privileges to STBTC (ensuring the
LTOWB is rotated through to a higher usage
rotation center)

Rotation Center
Day 15-35 Blood (3 weeks)

Receives LTOWB that has already been cycled
through the rotation sites.

Air Medical 
Providers

Ground EMS 
Providers

Level IV 
Trauma 
Centers

Level I 
Trauma Centers

Level III 
Trauma Centers

Level IV Trauma 
Centers

Hospitals and EMS 
Agencies outside of TSA-P 
(operational oversite)

Future Sites

Non-Rotation Sites

• LTOWB Rotation System to push DCR 

capability to all geographic areas, 

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

• Develop a robust, loyal blood donor 

population 

Methods



PAR Levels and Use

• STBT >/= 60 units

• UHS >/= 50 units

• Distributed across EMS/rural hospitals=72

• Daily use EMS =2+

• Rotated units = 4/day

• STBT = 25 donors/day

• Overall use 1/20,000 population/day

• Waste = ~<2.5%



Real-time Resupply

• The immediate blood resupply of  ground and helicopter EMS 

units, instead of waiting hours or, in some cases, days, have led 

to a second patient surviving that same evening on several 

occasions….also note that there have been several instances of 

‘mutual aid’, wherein more blood would benefit a patient, an 

EMS agency on the route from scene to hospital is requested to 

rendezvous and provide their unit of whole blood



74 total Program units

• 4 Hospitals with a Total of 24 Units (Par 
Levels)

• UH (20)

• CSR-NB (1)

• Frio (1)

• Peterson Memorial (2)

• 3 Air Medical Agencies with a Total of 18 
Units

• Air Evac/MAC (14)

• AirLife (2)

• Apollo/Sky Care1 (2)

• 20 Ground EMS with a 
total of 32 Units

• Acadian (2)

• Allegiance (1)

• Bandera (1)

• Bexar Co ESD 2 (2)

• Bexar Co ESD 7 (1)

• Bulverde Spring 
Branch EMS (1)

• Canyon Lake (1)

• Community EMS 
(1)

• Converse EMS (1)

• Gonzales EMS (1)

• Karnes Co EMS (1)

• Kerrville Fire/EMS 
(1)

• La Salle Co EMS 
(2)

• Leon Valley EMS 
(1)

• New Braunfels EMS 
(2)

• SAFD (8)

• Schertz EMS (1)

• Seguin EMS (1)

• Wilson Co ESD 2 
(1)

• Wilson Co ESD 3 
(1)

• UT Fellow (1)



Current State



The Impact of Prehospital Whole Blood on Hemorrhaging Trauma Patients: A 

Multi-Center Retrospective Study 

Journal of Trauma and Acute Care Surgery 

DOI:10.1097/TA.0000000000003908  Apr 2023 Maxwell A Braverman,  

Steven G Schauer, Erika Brigmon, Donald H Jenkins, et al

• total of 171 pWB and 1391 non-pWB patients 
• Prehospital WB patients had a lower median Injury 

Severity Score (17 vs. 21,  < 0.001) but higher prehospital 
Shock Index

• Prehospital WB improvement in SI (-0.04 vs. 0.05, p = 
0.002)

• Mortality and (LOS) were similar
• Prehospital WB patients received fewer packed red blood 

cells, fresh frozen plasma, and platelets units across their 
LOS 

• Prehospital WB patients had fewer MTPs (22.6% vs. 
32.4%, p = 0.01)



14 centers n=1623  

WB=1180 vs 493 CT

9% decrease complications

48% decrease death

1 center n=1377over 4 years  

physiology worse in WB 

higher SI/lactate lower SBP

No change in complications

4x greater survival

60% decr in transfusion



Pitt helicopter n=86

40 WB vs 48 CT

Mortality unchanged

Decrease in transfusion

St Louis n=86 43 WB/CT

Incr 24 hr and 28d survival

Clot formation improved 

by ROTEM in WB



Prehospital Whole Blood Improves 
Probability of Survival & Shock Physiology

419 total patients (241 in prehospital WB 
group)
• 2.2x (54% vs 34%) higher odds of improved 

survival probability 

• 2.7x (10% vs 4%) higher odds of being an 
unexpected survivor with severe injury

• 2.5x (34% vs 16%) higher odds of improved 
shock index from >1 to <1 

$15,725 spent on prehospital whole blood (17 
patients each transfused one unit of WB) will 
produce 1 unexpected survivor









How to Double Your Donors

•Heroes in Arms (re-named after the addition of female donors)

• In the three months since adding women, the program has screened 352 women and has found 

that 69% of the women are considered low-titer and are thus eligible for the LTOWB program.

• Several of the women who have been enrolled were originally screened as positive for prior 

pregnancy and underwent the additional HLA testing prior to enrolment. 

• South Texas Blood and Tissue Center screened 2,151 previously pregnant females in 2022 for 

HLA Ab testing and 1,789 (83%) tested negative while only 362 (17%) tested positive. 

• As of today: 1097 O+ women screened

771 low titer (70%) 146 h/o pregnancy 20+ HLA (14%)



• ABO and Rh status is often not known at time of transfusion

• Risk of the following in those found to be RhD negative:
• Primary isoimmunization (Anti-D formation)

• Concern in childbearing age females & subsequent development of Hemolytic Disease of 
the Fetus/ Newborn
• Consider IVIG or red cell exchange

• Delayed hemolytic transfusion reaction in a patient with a preformed Anti-D

RhD Positive 



• Yazer et al - Modern-day probability of a D- FCP exposed to D+ blood products becoming 
alloimmunized to the D antigen and then experiencing either fetal death or significant 
developmental neurological morbidity in the child because of this anti-D antibody is 
calculated to be approximately 0.3%

• Retrospective study by UTHSCSA trauma surgery team and BB looked into 124 MTP 
activations over a 30-month period- only one FCP who underwent pre-transfusion testing 
and was D-.
• 250 years for 100 D- FCPs to receive units of D+ LTOWB during trauma resuscitation
• 500 traumatically injured FCPs could die from hemorrhage if they were not transfused 

with D+ LTOWB.

• Incorporating data
• Fewer than one fetal death for every 300 D- FCPs who are transfused with D+ LTOWB in 

an emergency
• 750 years for one fetus to die from a D alloimmunization event that occurred due the 

transfusion of D+ LTOWB to a D- FCP during traumatic hemorrhage.
• The early provision of D+ LTOWB would result in saving 1500 women. 

1. McGinity AC, Zhu CS, Greebon L, et al. Prehospital low-titer cold-stored whole blood: philosophy for ubiquitous utilization of O-positive product for emergency use in hemorrhage due to injury. J 

Trauma Acute Care Surg 2018;84:S115-s9.

2. Yazer MH, Delaney M, Doughty H, Dunbar N, Al-Riyami AZ, Triulzi DJ, et al.  Is it time to reconsider the risks of transfusion RhD negative females of childbearing potential with RhD positive red 

blood cells in bleeding emergencies. Transfusion. 2019;59(12). doi.:10.1111/trf.15569[doi].

Why use RhD+ in potential child bearing females 
for trauma patients?



Adopted by 

State of 

Texas 

Whole 

Blood Task 

Force



Rho(D) Immune Globulin for Children



Rho(D) Immune Globulin for Women





Ground EMS Prehospital Blood Agencies as of October 2023 

Randall M Schaefer, DNP















Process Improvement Data

(April)



Process Improvement Data

(April)
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Donald H. Jenkins, MD, FACS 

Professor/Clinical, Division of Trauma and 

Emergency Surgery, Vice Chair for Quality, 

Department of Surgery, Betty and Bob Kelso 

Distinguished Chair in Burn and Trauma 

Surgery, Associate Deputy Director, Military 

Health Institute
UT Health San Antonio

7703 Floyd Curl Drive

San Antonio, TX  78229-3900

Phone:  (210) 743-4130

Jenkinsd4@uthscsa.edu 

mailto:Jenkinsd4@uthscsa.edu
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