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Bleeding Deaths
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ATLS Classes of Hemorrhagic Shock



4 Classes of Hemorrhage for the Surgeon

1. "Why did I get involved in this operation?" 

2. "Why did I become a surgeon?" 

3. "Why did I become a doctor?“ 

4. "Why was I born?"

Alexander A. Artemiev





PHT

no PHT

39% reduction

• Interaction with PRBCs

• Benefit with either product





Warm Fresh 
Whole Blood

prehospital?
civilian?



Civilian LTOWB

•Multicenter

•Prospective 
observational

Whole blood

Component





• Small pilot study (N=86)

• all HEMS transport

• PH WB vs SOC

• No outcome differences



• Randomized trial LTOWB vs Component Therapy

•At least first 8 units of resuscitation

• Currently accruing patients



Factor Concentrates?



Is DCR the Optimal Approach?

• International, multicenter, prospective

“Plasma largely ineffective in standard doses”





What is REALLY going on?

•Blood loss, factor loss

•Hemoconcentration and/or dilution

•FACTOR CONSUMPTION

•select clotting factors

• fibrinogen

•Resuscitation

•Endotype response

•Variable & dynamic



Some Factors More Important



It’s the Fibrinogen!



And Clotting Factor Deficiency

PCC reversal 15 minutes FFP reversal 8 hours



Your Patient is Bleeding!

• Fibrinogen critically low and coagulopathic. What do you 
want to do?

• A. Give FFP – about 2-3 liters

• B. Give 10 units cryo (in an hour)



Your Patient is Bleeding!

• Fibrinogen critically low and coagulopathic. What do you 
want to do?

• A. Give FFP – about 2-3 liters

• B. Give 10 units cryo (in an hour)

• C. Give these now



But can you only give FCs??

• Factor Conc vs FFP

• Same clot strength

• BUT………..

• Less RBCs (2 vs 9 units)

• Lower sepsis and MOF



•36 patients, all severely injured

•Factor concentrate only group
•3 units PRBC vs 13

•Sepsis 17% versus 33%

•MOF 17% versus 61%



Give empirically or guided?



What About Cryo??

• Median time to cryo – 60 minutes

• 15% took > 90 mins

• Raised fibrinogen

• No impact on outcomes



FC Faster and

more effective



•No outcome benefit

•No signal of harm

•Difficult to administer within 
45 minutes



• ISS > 15 and coagulopathy on ROTEM

•Randomized 100 pts to DCR vs CFCs



•Massive  transfusion

•CFC = 12%

•FFP = 30%

FFP Failure
(OR=25X)



Why is Plasma so bad at raising 
fibrinogen levels?

•Low fibrinogen content

•NOT standardized – can be variable
• as opposed to factor concentrates!

also

•Dilutes existing/added fibrinogen





What About PCC vs FFP?

FFP

PCC

FFP

PCC



Less transfusion
Lower mortality

No VTE risk



• PCC vs placebo IN ADDITION TO balanced resuscitation

• No difference in blood product consumption

• Increased VTE with RR 1.5 (p=0.03)

Prothrombin Complex Concentrates (PCC)



But….the endothelium??

What about fibrinogen concentrate??



FFP
PCC

FC



Other Adjuncts: Vasopressors??



Fill the Tank!!!



Traumatic Shock: The Reality
•Often polytrauma and multifactorial

•Assume hemorrhage, but may or may not be

•Acidosis, electrolytes (Ca++, K+)

•Vasoplegia, cardiomyopathy

•Endocrine/paracrine deficiencies



• 100 patients, randomized to AVP vs placebo
• at least 6 U blood

•Vasopressin bolus + infusion (4U + 0.04 U/min)
• continued for 48 hours

• Balanced resuscitation until hemorrhage control



Main Outcomes/Findings

• Vasopressin administration

• decreased blood products (1.7L vs 3.0L)

• increased urine output

• improved fluid balance

• No difference in complication rates, LOS, or mortality

• No adverse events in VP group



Key Points
• No benefit of empiric FCs as an “add-on”

• FCs can clearly be utilized to reduce blood products

• FCs can replace blood products in select scenarios

• Large variability in protocols, goals, and metrics

• Fibrinogen concentrate optimal for rapid replacement

• “Equivalent” clinical outcomes and “No benefit…”

• Settings: rural, austere, military, MASCAL, disaster



THANK 

YOU!
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