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Objectives

Learners will be able to identify blood 
components, products, and volumes used 
during pediatric massive transfusion

Learners will be able to identify ways to 
review pediatric MTP and identify 
opportunities for PI projects.

Trauma is #1 
cause of death for 
children 0-18
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• Historically, MVCs were #1 cause of injury in 

kids 

• Focus on Blunt Trauma 

• As of 2020, Firearm-related injury has taken 

over as #1

• More likely to need MTP than blunt 

trauma (*68% of MTPs at our center 
were from penetrating trauma)

Landscape is changing

Hemorrhagic shock after 

trauma is the most common 

cause of preventable death in 

children. 

Why?
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Adult vs. Kid? 
Is it different? 

Yes! 
They are not just “little adults” 

But also, No!
Let’s talk about why… 

Goals of Initial Trauma Evaluation

M
• Massive Hemorrhage

A
• Airway

R
• Respirations

c
• Circulation

H

• Hypothermia and Head 
injury

A
• Airway

B
• Breathing

C
• Circulation

D
• Disability

E
• Exposure
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Lethal Diamond of Trauma Acidosis

Coagulopathy

Hypocalcemia

Hypothermia

Historically the Triad of Death

Hypocalcemia has become a 
recognized factor and should be 

addressed during resuscitation

Do your protocols have adjuncts to 
address these four factors? 

Overall management strategy used in trauma to rapidly restore physiologic stability, while 

mitigating hypothermia, coagulopathy, and acidosis 

Three Core Concepts: 

Acute Coagulopathy of Trauma

Permissive Hypotension*

Massive Transfusion and Hemostatic Resuscitation 

Kids can compensate for up to 45% of total blood volume loss before becoming hypotensive

What is estimated total circulating blood volume in a pediatric patient? 

Damage Control Resuscitation

75-80 ml/kg TCBV
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In a 10 kg infant, how much blood loss would need to occur for a patient to progress to 

hypovolemic shock? 

~300-360 ml 

Quiz time!! 

No universal definition but is generally considered: 

• Transfusion of >10 units of packed red blood cells within a 24-hour period OR

• Transfusion of >4 units of packed red blood cells within 1 hour, with anticipation of requiring 

more transfusion within the next 24 hours

MTP in Adults 
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What is Massive Transfusion in pediatrics? 

Traditional MTP

• PRBCs

• Plasma

• Platelets

• Cryoprecipitate

Recent updates for our center

• Whole Blood 

• Tranexamic Acid

• Calcium 

What components are in Pediatric MTP? 
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So now we know what to 
give, where do we go next? 
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• Weight based… to an 

extent 

• Dose 10 ml/kg 

• Most Pediatric MTPs 
are defined in              

“< kg and > kg” 

• We know with children, 

volume is extremely 
important

Traditional Massive Transfusion 

Our Project
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• Located in downtown St. Louis, MO

• 174 bed Pediatric Hospital 

• Level I Pediatric Trauma Center

• 30 bed ED (4 Trauma Bays) 

60,000 ED visits/year on average

• Over 600 pediatric trauma admission per year

• 350+ GSWs in the last 4 years 

A little about our center…

• Physical space – Refrigerators became available in our ED and OR, and core blood bank 

moved outside the building

• Several patients who had MTP activated were getting unbalanced resuscitation as well as over-
resuscitated 

• Patient received 12,080 mL PRBC and 4,832 of plasma – we knew we had an opportunity

• 11 yo MVC, ultimately received 23 L of blood products during her resuscitation

• MTP is low frequency, but high acuity – making it very difficult to keep staff competent and 
proficient in the process 

Why did we start our project? 
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First Intervention
(2020)
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bet

Re-evaluate!

Staff were still uncomfortable, and we were still not as balanced as we wanted to be
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Second intervention
(Early 2021) 

Algorithms! 
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Is one protocol for <30 kg and >30kg  adequate for our patients? 

We realized these were “okay”, but we could do 
better 

Performance Improvement 
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Emergency 
Drug Dose 
Book

Created by: 

Dr. Steven Laffey, 

Dr. K. Brian Thompson, 

Josh Dugal, 

and Tiffany Taylor
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Does volume matter? 2 packs of MTP

10 kg 25 kg

PRBCs 1200 mL 1200 mL

Plasma 1200 mL 1200 mL

Platelet 250 mL 250 mL

Cryo 20 mL 20 mL

Total 2,670 mL 2,670 mL

10 kg 25 kg

PRBCs 400 mL 1,000 mL 

Plasma 400 mL 1,000 mL 

Platelet 100 mL 250 mL 

Cryo 10 mL 25 mL

Total 910 mL 2,275 mL 

Traditional protocol <30 kg MTP Dose Book 

We utilize a manual rapid transfusion device in order to 

deliver controlled volumes along with a compatible 

warmer 
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How do we review our activations?
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• Send report to Trauma Liaisons: 

Anesthesia 

ED

Trauma Surgeons

Critical Care

Nursing Leaders of ED, PICU, and OR

• Review at Secondary Review with Trauma Medical Directors

• Review at Trauma Performance Improvement and Patient Safety Meeting (PIPS)  

Knowledge is power! 
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Did our book work? 

Our goal was to improve ratios and be as close to 1:1 as possible for PRBC:FFP

Review

Year

Average 

Ratio

2019 3.37

2020 2.49

2021 1.44

2022 1.25



21

Surprise result!

Low Frequency – Always needed when activated?

2019 2020 2021 2022

MTP 

Activated

12 15 6 8

True MTP

(>40ml/kg)

9 4 5 7

• Around the time we started using this book, we also 

implemented whole blood at our center

Chicken vs. egg situation – but most likely a 

combination of the two contributed to our success 

• We need to look more in depth into the patient outcomes 

and if/any transfusion reactions to truly say this book has 
been a success.  Plan to do so at end of this year to have 

2 years of data. 

• Shared with our colleagues at Texas Children’s Hospital 

to see if our results are reproducible at other Pediatric 
Trauma Centers

Limitations, considerations, and future directions
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Thank you

Questions? 
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