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In 2010 there were 5.1 million trauma-related deaths 

worldwide.  This represents nearly 10% of all deaths.  In 

the United States, trauma is the third leading cause of 

death when considering all age groups and is the leading 

cause of death for people 1–46 years of age. 



Injury accounts for the highest 

percentage of years of potential 

life lost before the age of 75 

years, compared with all other 

conditions, including cancer and 

heart disease – 24.1% 





The military data shows that 90% of trauma-related deaths occur in the 

prehospital setting.  Military and civilian data show that the rate of preventable 

deaths after traumatic injury ranges from 20-27.5%, and prehospital  preventable 

deaths due to hemorrhage range between 64% and 90%. 





Time is the Enemy! 



Torso AIS and prehospital time were noted to be strong independent predictors of patient 

mortality in all population strata of the analysis (P < 0.05). The data demonstrated a profound 

incremental increase in mortality in the early time course after injury associated with torso AIS 

4.  

 

In patients with high-grade torso injury, AIS grades 4, the degree of anatomic disruption is 

associated with significant hemorrhage. In our study, a precipitous rise in patient mortality was 

exhibited in this high-grade injury group at prehospital times <30 min.  



Caregivers have less than 30 minutes 

to have a positive impact on 

preventable death rates in patients 

with severe torso injury!  



 

 



Early Interventions! 





J Trauma Acute Care Surg 2014; 77:213-218 

Prehospital tourniquet use is critically important lifesaving measure advocated for by TCCC for the US Military.  

Prior to the introduction of TCCC concepts, US military personnel were taught to use tourniquets only as a last 

resort to control external hemorrhage.  A study of 2,600 combat fatalities in Vietnam documented a 7.4% 

incidence of death from extremity hemorrhage.  Exsanguination from extremity hemorrhage was the leading 

cause of preventable death in Vietnam.  The high incidence of death from extremity hemorrhage persisted into 

more recent conflicts.  A study of 982 fatalities from the early years of the wars in Afghanistan and Iraq found 

that the percentage of combat fatalities that died of extremity hemorrhage was essentially unchanged at 7.8%.  

Widespread use of tourniquets by US forces began in 2005. After tourniquet implementation, death from 

extremity hemorrhage became increasingly uncommon.  The Death on the Battlefield  study of 4,596 US 

combat fatalities from 2001 to 2011 found that preventable deaths from extremity hemorrhage had decreased 

to 2.6% of the total, a reduction of 66% from the Kelly Study  published in 2008.  The number of lives saved from 

widespread tourniquet use has been estimated to be between 1,000 and 2,000. 



Yes….If you are an Army Ranger! 



Arch Surg 2011; 146:1350-1358 

This study was an analysis of battle injury data for the 75th Ranger Regiment, US Army Special Operations 

Command in Afghanistan and Iraq from October 1, 2001, through March 31, 2010. There were 419 casualties during 

7 years of continuous combat in Iraq and 8.5 years in Afghanistan. The rates of 10.7% killed in action and 1.7% 

who died of wounds were lower than the Department of Defense rates of 16.4% and 5.8%, respectively, for the 

larger US military population (P=.04 and P=.02, respectively). Of 32 fatalities, none died of wounds from infection, 

none were potentially survivable through additional prehospital medical intervention. There were no 

preventable deaths due to extremity hemorrhage exsanguination.   



Non-medical personnel delivered 26% of all hemorrhage 

control interventions and 42% of tourniquets! Key 

contribution to no prehospital deaths from extremity 

hemorrhage. 

Arch Surg 2011; 146:1350-1358 



We must educate, train, and 

empower non-medical pre  
first responders to act and 

administer life-saving 

interventions after trauma-

related injuries, this issue 

would seem to be amplified 

and an even more 

compelling need in mass 

casualty situations 

This concept is just as, if not 

more important, early 

aggressive transfusion 

therapy in trauma patients, 

including mass casualty 

events! 



Are Prehospital Blood Transfusions Beneficial? 

  





Maybe it is Not the Location but the Timing of Transfusions! 





Blood Failure 

J Trauma Acute Care Surg 2017; 82:S41-S49 

Trauma victims having tissue injury and hemorrhagic 

shock are susceptible to hemorrhagic blood failure.  

Hemorrhagic blood failure arises when individuals reach 

a critical level of oxygen debt (shock). Hemorrhagic 

shock triggers a cascade of dysfunction  involving the 
endothelium, platelets, and the coagulation system 

resulting in the blood failure syndrome.  Blood failure is 

associated with dramatically increased mortality.  This 

condition can develop very rapidly in severely injured 

individuals. 



J Trauma Acute Care Surg 2017; 82:S41-S49 

The treatment of hemorrhagic blood failure requires that its multiple components be address dealt 

with simultaneously as outlined in this figure.  This means that having adequate RBCs does not 

satisfactorily address the problem! 



















The buffer  of blood 
components resides in blood 

centers and NOT next to the 

patients in health care 

facilities! 



Blood Management ≠ Emergency Blood Preparedness 



2008 

Inventory 

Goals 

We tried to maintain 

approximately 2000 

RBCs in inventory at 

all times to meet 

demands and have a 

buffer if we had an 

MCE or a supply 

chain issue. 



~50,000 RBCs Transfused in 2008 and ~28,000 RBCs Transfused in 2016 

Patient blood 

management and 

adoption of more 

conservative 

transfusion practices 

have resulted in 

significant changes at 

our facility and we 

have had to adjust our 

standing inventory 

goals – The in house 

buffer  to address 
mass casualties has 

decreased! 





Oct. 1, 2017. Las Vegas 

A gunman opened fire on a crowd of more than 22,000 at a 

concert in Las Vegas, killing 58 people and injuring about 

500, the authorities said, making it one of the deadliest 

mass shootings ever in the United States. 

Mass Shootings in the U.S. 

New York Times October 2, 2017 
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Transfusion 2015; 55:1830-1837 

Group A Thawed Plasma Program Started in 2008 

Whole Blood Program Started in 2015 

Transfusion 2016; 56:S173-S181 



Transfusion 2017; 57:2836-2844 

Cold Platelet Program Started in 2015  

In Preparation 















Zero potentially 

survivable deaths 

occurring in the 

prehospital 

setting! 



SHOCK, Vol. 46, No. 1, pp. 3–16, 2016 

No prospective comparative or randomized studies were identified. Sixteen case series and 11 comparative 

studies were included in the review. Seven studies included mixed populations of trauma and nontrauma 

patients. Twenty-five of 27 studies provided only very low quality evidence. No association between PHBP 

and survival was found (OR for mortality: 1.29, 95% CI: 0.84–1.96, P = 0.24). A single study showed 

improved survival in the first 24 h. No consistent physiological or biochemical benefit was identified, nor was 

there evidence of reduced in-hospital transfusion requirements. Transfusion reactions were rare, suggesting 

the short-term safety of PHBP administration. 



Twenty-five thousand one hundred eighteen trauma patients were admitted, 2,341 (9%) were transported by helicopter, of 

which 1,058 (45%) met the highest-risk criteria. Five hundred eighty-five of 1,058 patients were flown on helicopters 

carrying blood products. Unadjusted mortality was significantly higher in the systems with blood products available, at 3 

hours (8.4% vs 3.6%), 24 hours (12.6% vs 8.9%), and 30 days (19.3% vs 13.3%). Twenty-four percent of eligible patients 

received a PHT. A median of 1 unit of RBCs and plasma were transfused Pre-hospital. Of patients receiving PHT, 24% 

received only plasma, 7% received only RBCs, and 69% received both. In the propensity score matching analysis (n = 

109), PHT was not significantly associated with mortality at any time point, although only 10% of the high-risk sample were 

able to be matched. Because of the unexpected imbalance in systolic blood pressure, Glasgow Coma Scale, and Injury 

Severity Score between systems with and without blood products on helicopters, matching was limited, and the results of 

this study are inconclusive.          

J Trauma Acute Care Surg. 2017;83: S83–S91 
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Early Platelet Use Important! 



J Trauma 2009; 66:S77-S85 



J Trauma Acute Care Surg 2012; 73:S445-S452 



J Trauma Acute Care Surg 2012; 73:S89-S94 
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Platelets don’t have a standing number, just 2 days of inventory based on the day of week and past four weeks usage 



J Trauma Acute Care Surg 2016;81: 50–57 





Whole Blood Program Started in 2015 



Transfusion 2017; 57:2836-2844 

Cold Platelet Program Started in 2015  



In Preparation 


