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Whole Blood

“Fatboy” is whole blood
Each unit contains RBC’s – Plasma –Cryo - Platelets



Whole Blood in Adults
Convincing Evidence it Works

“Low titer group O whole blood for prehospital hemorrhagic shock:

It’s an offer we cannot refuse”
Transfusion Volume 59 July 2019 p. 2177

Transfusion Volume 59 July 2019Rationale for Cold Storage LTOWB* 
*(Low Titer Group O Whole Blood)

1. LTOWB is more concentrated than components with less dilutional effects of additive solutions 
(500mL bag of Whole Blood has 70mL of CP2D - red cells 100mL of additive solution AS-1 or AS-3)
(Important to check Calcium when using components)

2. Cold- stored platelets support hemostasis better than room temperature – stored platelets

3.    Logistical benefits of transporting and transfusing ONE product instead of three components

4.     Fewer donor exposures





Adult Whole Blood
“Use of low titer group O whole for resuscitation of civilian trauma patients”

Survey Questions (16 responded)

How many units of Whole Blood can a patient receive?  5 (Ave 4-8)

What type of patient qualifies for Whole Blood  (Trauma 11)  (Mass Trans 5)

D type of Whole Blood supplied to MALES (D+  6   D- 3   D+ & D- 7)

D type of Whole Blood supplied to FEMALES (D+ regardless of age  2)
(D- regardless of age  2 //D- if not of reproductive age  5//D+ Not of reproductive age  5)

Is the Whole Blood Luekoreduced?  (Yes  9   No  7)

Maximum storage days for Whole Blood (10 days- 2)  (14 days- 5) (21 days – 7)
Vitalant uses CP2D  21 day storage

Do you use Whole Blood for Pediatrics? (Trauma & MHG)  YES 2   No 14
Transfusion Vol 58  November 2018 p. 2744



Is use of  Whole Blood Convincing for Pediatric Trauma?

2 Pioneering Hospitals using Whole Blood in Pediatrics are:

University of Pittsburgh and University of Texas at San Antonio

U of Pittsburgh uses WB starting at 2 years of age

U of Texas at San Antonio starts at age 5

Outcomes so far are encouraging

Studies point to decreased mortality when compared to crystalloid or blood 
components. Can lead to less blood transfused – thus fewer donor exposures

Mayoclinic.org Resuscitation scheme changing for pediatric patients

Positive Outcomes?



For Pediatric patients, most of the publications say;
Whole Blood May Be Viable Treatment Option for Pediatric Trauma

Recently published data from the Department of Defense;

January 2007 and January 2016

543 pediatric patients included in this analysis
23 received Whole Blood

18 met definition of Massive Transfusion

Results:
“Survival is no worse when using Whole Blood”

When adjusted for additional factors “Whole Blood was associated with higher survival rates”



Whole Blood at UMC

Guideline from U of  New Mexico,  Albuquerque

Not currently using Whole Blood in Pediatrics



Whole Blood in Pediatrics
Where do the clinical studies stand now?

Our systematic review and meta‐analysis of 12 studies of whole blood resuscitation in trauma revealed 
wide heterogeneity in study design, methods, setting, population, interventions, and outcomes

If the objective is to evaluate whole blood in civilian trauma, then the trial should take place in trauma 
systems currently using whole blood, the selection of patients should include both blunt and 
penetrating trauma patients as well as females of child‐bearing age. Studies must identify whole 
blood transfusion practices, including the types of whole blood used, the application of leukoreduction
and methods of storage. The minimum quantity of whole blood transfused that constitutes the whole 
blood group should be agreed upon, including the type and number of components allowed before 
receiving whole blood. Study endpoints might include not just hospital mortality but also early 

mortality or physiologic measures such thromboelastmetry.

12 studies mentioned above – all in Adult patients
For Pediatric trauma patients  “We Are Not There Yet”

J Am Coll Emerg Physicians Open. 2020 Aug; 1(4): 633–641

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7493478/


Tranexamic Acid In Pediatric Trauma
What is the current evidence?

Military leading the way on use of TXA in pediatric trauma.

From 2008 – 2012,  766 pediatrics patients were injured/treated. 66 receiving TXA.
Pediatric patients had severe abdominal or extremity trauma and metabolic 

acidosis.

No adverse safety or medication related complications identified.

RESULTS: TXA administration was independently associated with a decrease of 27% 
in mortality

J Trauma & Acute Care Surgery  Dec. 2014 p. 852-858



Tranexamic Acid use in US Children’s Hospitals

Objective: Describe use of TXA in US hospitals in general and specifically for trauma.

Time frame: 2009 – 2013  

Setting & Population: 36 Pediatric Hospitals included // 21 Level 1 & 5 Level II trauma centers

Results:  35,478 pediatric encounters with TXA. Only 110 trauma encounters. 

Common conditions where TXA was considered or infused:

Journal of Emergency Medicine Vol 50, No 6 p 868-874, 2016



Results with TXA usage in Pediatric Trauma
Critical Care 02 July 2014 Suzanne Beno, MD

Based on results of adult trials & observational pediatric studies, several advocated for TXA 
usage in injured children with potential hemorrhagic injuries.

One strong advocate is Susanne Beno, MD from “The Hospital for Sick Children”

Trauma is a leading cause of mortality in the pediatric population. In 2008, the American Academy of Pediatrics 
trauma accounts for more deaths than all other causes combined. Bleeding remains the most preventable cause 
of death after trauma.                                                                                                          Pediatrics. 2008, 121: 849-854.

MATTERS Trial proved TXA reduces mortality and Blood Loss                                     (MATTERS) study. Arch Surg. 2012, 147: 113-119.

There is no scientific or biological reason to suggest that a similar mortality benefit will not be seen in pediatric 
trauma. We feel the incorporation of TXA into pediatric trauma management has the potential to also significantly 
reduce mortality in children and youths, without increasing adverse events.

The basis for using TXA in children would appear to be nearly identical to that for adults, if not more intuitive. 

In adolescents, the role of TXA should be adopted immediately.

The Royal College of Paediatrics and Child Health in the United Kingdom issued an Evidence statement in 
November 2012 entitled: 

“Major trauma and the use of TXA in children’ that proposes the use of TXA for all children” 



Use of tranexamic acid in pediatric hemorrhagic trauma

TXA significantly decreases mortality in bleeding trauma patients 16 years of age and older without significantly increasing 
prothrombotic complications if administered within 3 hours of injury.

evidence specifically for TXA in pediatric trauma is not yet available, TXA should be considered for use in adolescent trauma 
patients in the same dosing regimen and indications as used in adults.

we feel that young children with hemodynamic instability and ongoing risk for hemorrhage would also benefit from TXA 

Denying injured children TXA due to the lack of pediatric trauma trial evidence in this indication is likely shortsighted and
unnecessary given the ample clinical evidence in other pediatric settings,



Tranexamic Use in Pediatric Trauma

Potential side effects : The adverse effects of TXA in pediatrics are very rare but include gastrointestinal effects, 
hypotension with rapid intravenous injection, dizziness, headache, muscle pain and spasms, and postoperative 
convulsions in children receiving (high doses)** during cardiac surgery. 

** Studies in TXA have not shown increased rates of thromboembolic events. 

For Children under 12 years of age

The Royal College of Pediatrics and Health Health committee recommend a pragmatic 
dosage schedule – 15mg / kg Tranexamic Loading dose (max 1g) infused over 10 minutes 
followed by 2mg / kg per hour over 8 hours.

For Children over 12 years Adult Doses are recommended

Evidence Statement – Major trauma and use of Tranexamic Acid in children  Nov 2012                                                                                   



TXA in Pediatric Trauma Used in US Pediatric Hospitals



TXA use in pediatric surgery –Current Evidence?

Curr Opin Anesthesiol 2019 Jun; 32 (3) 343-352

TXA & perioperative bleeding in children: what do we still need to know?

Anesthesia Dept of Research,   Harvard U



TXA use in pediatric surgery –Current Evidence?

High dose vs low dose TXA to reduce Transfusion Requirements in Pediatric Scoliosis Surgery
J Pediatr Orthop 2017 Dec,37 (8)  e552-557

Department of Anesthesia Research Johns Hopkins & Harvard



TXA infusions, When? Why?

TXA is most effective when given immediately, 
with increased bleeding & survival decreasing 

10% for every 15 minute delay in administration. 
No benefit after 3 hours (180 minutes)

Lancet. 2018 Jan 13; 391(10116): 125–132

Effect of treatment delay on the effectiveness and safety of 
antifibrinolytics in acute severe haemorrhage: a meta-analysis of 
individual patient-level data from 40 138 bleeding patients

Findings based on 40,138 bleeding patients

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5773762/


TXA administration in Pediatric Trauma

Evidence of the efficacy of TXA in pediatric trauma is 
currently limited, but its use in pediatric patients with 

trauma requiring transfusion is accepted practice 
within the same parameters as for adults.

Initial dose – 15mg/kg up to a maximum of 1gm.

CMAJ Open 2019 Jul-Sep; 7 (3): E 546-561

Flight helicopters serving El Paso all carry TXA on 
board. Working on getting land ambulances to carry 

TXA.



Inventor of TXA & Ian Roberts, MD

Inventor was a Japanese medical 
doctor “Utako” She is 91 in this photo

Her goal was to improve Post-Partum 
Hemorrhage. 

She has previously discovered Amicar

Ian Roberts, MD is responsible for the 
majority of the landmark studies on 

Tranexamic Acid



TXA in GI Bleeding - Does it Work?
Halt – It trial



Take home points

WHOLE BLOOD 

“Survival is no worse when using Whole Blood”

UMC is currently not using Whole Blood in Pediatrics

For pediatrics patients and the use of Whole Blood- “We are not there yet”

Ongoing research – U of Pittsburgh and U of Texas, San Antonio

T

rTRANEXAMIC ACID

27% reduction in mortality and significant reduction in intra-op and post-op bleeding

No scientific or biologic reason TXA would not work for children as it does in adults

Many Children’s hospitals have published guidelines on TXA use in trauma

Current Guidelines Recommend TXA for Pediatric Patient Blood Management

Infuse immediately before surgery or as soon as patients presents. 10% reduction in benefit for every 15 minutes delayed.

For Pediatric trauma patients  “We Are Not There Yet”



Thank you 


