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■ Brief history of resuscitation

■ Whole blood resuscitation and 
effect on LOS

■ Cost of WB resuscitation

■ is it worth it?

■ A national issue

OBJECTIVES



1:1:1
Blood Component Therapy 

1U PRBC +  1U PLT + 1U FFP + 1 U cryo

680 COLD mL

Hct: 29%
Plt: 80K

Coag factors: 65% of initial concentration
Fibrinogen: 1000 mg 

500 mL 
Hct: 38-50%

Plt: 150-400K 
Coag: 100%

Fibrinogen: 1500mg
 Armand & Hess, Transfusion Med. Rev., 2003

Whole Blood



Whole Blood Use in Civilian Urban Setting

■ recently, whole blood use has been adopted in more urban 
settings in addition to balanced resuscitation

■ What advantage does WB have in this setting?

■ We tried this: 

■ Memorial Hospital, South Bend, IN
■ Level II Trauma Center
■ 15 months post- COVID-Aug 2021- Nov. 2022



Current Study

■  Patient Population:  159 patients 18 and older

■ Inclusion Criteria - based on San Antonio protocol
■ History suggests blood loss is cause of shock
■ Physician Discretion
■ Systolic BP less than 70
■ Systolic BP less than 90 with heart rate greater than 110



Current Study

■ Design: Prospective Observational 
Cohort 

■ Data: LOS, ISS, and shock index
■ Data points: 0, 2, 4, 24, 48, 72, and 168 

hours 



           Descriptive Summary of Patients



Results

■ Total Patients: 159
■ 911 or 912 activation

■ Survival to discharge = 119 
■ 50 (42%) received whole blood 



Length of Stay

■ LOS was 5.31 days shorter among patients 
who received whole blood

■ higher ISS was associated with longer LOS 



Multiple Linear Regression of Receipt of Whole Blood on 
Length of Stay (in Days) Among Patients Who Survived Until 
Discharge Adjusted for Injury Severity Score and Earliest 
Shock Index 

<0.0001



Limitations

■ Small sample size

■ Not randomized



Takeaways

■ WB and LOS- potential relationship?
■ optimistic

■ more questions:  not shown to have an improvement in 
mortality, coagulopathy, or reduction in number of products 
used

■ consequences of WB use for trauma

■ Directions for the future…



Food for thought:

■ does this study reflect the use of WB at other Level II trauma centers?  

■ does this marginal benefit justify using 2 units of WB in other scenarios?

■ should the criteria for whole blood transfusion be made more stringent?

- more blood given less frequently to sicker patients requiring more than 7 units of blood

■ should we be declaring futile resuscitation earlier in trauma? 

■ conservation of all blood products

■ limiting waste of whole blood

■ guidelines to stop using products when they are not needed or in futile situations



The Problem: 

1:1:1 WB in Unique 
Settings 

WB in civilian 
settings

Using lots of 
products!!!

More Trauma 

Depleting supply



Futile Resuscitation
The solution:



Review of the Literature: Blood Shortage  

“To date, the blood product shortage has not received the attention from the national media commensurate with its 
potential threat to healthcare delivery. 

The causes underlying the current blood product shortage are multifaceted and include limited donor sites, loss of 
staffing at blood centers, and a loss of donors due to the constraints mandated by Covid-19 safety.1,2 

In addition, there is a well-documented, long-term shrinkage of the donor population resulting from decreased 
participation by younger generations.3 Traditional settings for blood drives—such as places of work or schools—have 

become unproductive as employees and students work from home.”
1. Ngo A, Masel D, Cahill C, et al. Blood banking and transfusion medicine challenges during the COVID-19 Pandemic. Clin Lab Med. 2020;40:587– 601.

2. American Red Cross Press Release. Available at: 
https://www.redcross.org/local/california/los-angeles/about-us/news-and-events/press-releases/redcross–emergency-need-for-donors.html.

3.Shaz BH, James AB, Hillyer KL, et al. Demographic patterns of blood donors and donations in a large metropolitan area. J Natl Med Assoc. 2011;103:351–357. 





Defining futility of 
resuscitation is 

not easy…

“Development of a futility 
assessment score based on 

objective data would also lessen 
the decision-making burden not 
only from the medical, but also 
from the emotional and ethical 
standpoints. In times of severe 

blood shortage, advancement of 
scientific research that would aid 
clinicians in determining clinical 

futility is becoming a necessity and 
will likely be a focus of future 

efforts.”







Can this resuscitation be considered futile?



Our Paper: 

J. Clin. Med. 2024, 13(13), 3915; https://doi.org/10.3390/jcm13133915 (registering DOI) - 3 Jul 2024



Severe TBI with extracranial injury has poor prognosis 





■ Van Gent et al. of STOP cite the diamond of death 
concept (reference 17)

■ Farrell et al showed that patients with the “death 
diamond” tracing on r-TEG (defined as an MA14 
minutes and time from MA total lysis of <30 minutes) 
had a 94% mortality rate.(13)





Unsurvivable v. Survivable



■ Futility is usually determined subjectively based on 
the provider’s experience rather than being driven by 
evidence.5,6 There are currently no evidence-based 
recommendations that can help guide such 
decision-making and reduce potentially inappropriate 
healthcare resource utilization.

         Futility decisions based on “Gestalt” 



■ WB usage trends to reduce LOS
■ WB usage related to ISS score ie. sicker patients receive 

more whole blood.
■ flawed hypothesis:  do only 2 units make a difference?
■ only 7 units of blood were used per patient 
■ possible that few of these patients needed whole blood 
■ reasonable to assume that same errors could be repeated 

because WB much easier to give

Bringing it all together



Takeaways
■ Whole blood usage increase

■ are we using it correctly? 

■ do we need whole blood in the urban setting?

■ Lots of trauma, not a lot of blood products

■ Consider STOP criteria + TBI

■ Use the TEG Double Diamond of Death

■ Physician gestalt 



Thank you!


