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Why Would We Use Plasma                      

for TBI in the Prehospital Setting ?

• Future Potential for Use on Every EMS ALS Unit

• Will Be Cheaper (and More Available) than LTOWB

• Plasma Has Positive Effects on the BBB (Glycocalyx)

• It’s Preservative --- and Restorative !   But …..

• The Earlier the Intervention, the Better the Results !

Bottomline – We Are Already Doing This !!  



During Last Year’s Presentation ...

Some of My Conclusions 

Were That ….



… for Blood Products in the Field:



We Needed to Be More Inclusive 

with this Invaluable Resource!

• Current Criteria are Much Too Restrictive
–   e.g., BP <90 or Shock Index > 1.1

• Many with “Normal Vital Signs” Bleeding
– POC Lactate can  be > 4.0

• Shock Indices Have Limitations  
      - An SI of .9  ==> BP = 80 mmHg, HR 72/min (Crashing/Beta Blocker)



Furthermore…



There Was a Re-Emphasis That Blood 

Products Are Not Just for Trauma  …

(So We Need Even More Supplies of Blood Products)



X
> 50% of Cases are Non-Traumatic in Some of the                      

Early Adopter Systems Providing This Intervention …



But ….



There Are Also Disparities and Limitations … 

e.g., Distance to Trauma Centers… 



And, More To 

The Point  ….



Not Enough Whole Blood Supply                                                           

       for Every Ambulance …

And Medics Usually Need to Wait 

for an Intercept from a Supervisor 

or Air Medical Team…



Does an Ambulance 

Always Have to Wait 

for Whole Blood or RBCs ?

Are There Other Earlier 

Viable Interventions?



My Answer Then --- And Now :

We Can  ---  and Need to  ---

Protect the Glycocalyx ASAP !

The Endothelial Glycocalyx (EG) Covering 

and “Caulking” the Endothelial Cells (EC)
(Which is Also Called the “Blood Brain Barrier” (BBB ) in the Brain)



TXA and PlasmaAnd We Can Protect It with 



So What’s
a Glycocalyx ?



The Endothelial Glycocalyx

• Gel-like Layer of Glycoproteins that Covers the 

Luminal Surface of the Capillary Endothelium

• Thought to Maintain Organ & Vascular Homeostasis

• Syndecan-1 (SDC-1) is One of the Core Proteins 

• It “Sheds” into Bloodstream in the Face of Various  

Systemic Inflammatory Conditions, Including Trauma

• Several Studies Have Shown Associations between 

Serum SDC-1 Levels and Mortality in Trauma Patients



Tbe Vly

The Glycocalyx



Syndecan-I
(a.k.a.  CD-138)

• When in Place, SDC1 is One of 

        The Pivotal Elements that Maintains 

           the Integrity of the Vascular Endothelium, 

• It Helps to Seal a Tight Junction Between  

 Endothelial Cells, Preventing Leakage into   

    Surrounding Tissues Decreasing Edema

• Also Modulates Inflammatory Response …. 
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1. Crystalloids and Other Clear  IV  

     Formulations Appear to Disrupt It

        (e.g., see more SDC-1 shedding)

2. Whole Blood and Plasma Protect It  

      …. and Even Seem to Repair It

Such Studies Have Indicated That  



So That 

Explains a 

Lot for Me !



Early 1980s



Worse Outcomes with Preoperative IV Crystalloids ..



Pepe’s 

Files

Independent Prosecutor, Kenneth Starr



Elevated Blood Pressure  

 During Uncontrolled Hemorrhage

But, In the Lab, We Had Seen that IV Fluids …

• Accelerating Hemorrhage

• Mechanically Disrupting Clots

• Diluting Clotting Factors

(So… Our Simple Takeaway Was “Control Bleeding First”) 



But ….

Apparently, There Was Also 

Something Else to Explain the 

Worse Patient Outcomes That 

We Found with IV Crystalloids!!





Evolving Thinking about the

 Endothelial Glycocalyx …

• Clear Fluids (e.g., Crystalloids) Disrupt It !

• Blood and Plasma Not Only Preserve It….

• They Seem to Heal It      

• See Less  SDC1 “Shedding” in Bloodstream  

& Less Inflammatory Cytokine Response !

• Seeing Less ARDS?   Less Sepsis Syndromes?



In Essence, We Are Dealing       

with An Endotheliopathy

     And One That Is Worsened 
         by “Pasta Water”! 



Fast Forward to 2025 …

So -- What Are this Year’s 

Recommendations ?



We Know That Blood Seems to Work …



But ….

What About Plasma ?



Hematology Am Soc Hematol Educ Program. 2013;2013:656-9. 
doi: 10.1182/asheducation-2013.1.656.

Optimal trauma resuscitation with plasma as the 

primary resuscitative fluid: the surgeon's perspective.

Holcomb JB1, Pati S.

Abstract
Over the past century, blood banking and transfusion practices have moved from whole 

blood therapy to components. In trauma patients, the shift to component therapy was 

achieved without clinically validating which patients needed which blood products. Over 

the past 4 decades, this lack of clinical validation has led to uncertainty on how to 

optimally use blood products and has likely resulted in both overuse and underuse in 

injured patients. However, recent data from both US military operations and civilian 

trauma centers have shown a survival advantage with a balanced transfusion ratio of 

RBCs, plasma, and platelets. This has been extended to include the prehospital arena, 
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Abstract

Significant Survival 

Advantage Demonstrated !!
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So Why Are  

We Asking  

About Plasma 

Use in 

 TBI?



• Brain Not Just “Grey Matter”

• Actually Looks More Like Blood Vessels

• No Cell is >10 um from a Capillary

• Every Neuron Has Its Own Capillary

• = 600 km of Capillary Network



So We Also Need to Protect        

the Glycocalyx 

Within the Cranium As Well !!

(aka -- the Blood Brain Barrier)



• Causes Edema

• Inflammation

• Neuronal Injury

• Mortality Seen   

Later than 

Bleeding Cases

• But Morbidity

        Early On

• = Dysfunctional   

Healing

• = Dysfunctional 

Neurons

Leaking Endothelium



ANY Clinical Support  

for this Assertion ?



PAMPer Spin-Off Study 

  Sub-Analysis of TBI …

• ~ One-Third of Pts Had TBI

• 92 “Std. Care” Pts. vs. 74 Pts Who Got Plasma

• OUTCOMES ALSO SIGNIFICANTLY BETTER !! 
• Including Analyses of those with Polytrauma, GCS < 8, etc

• BUT NO DIFFERENCE IF GIVEN LATE ! 



Bottomline:     
BUT –

 DO IT EARLY ON !!!



TXA and Plasma





“ TXA Administration was 

associated with reduced 

Syndecan-1 “Shedding” in 

patients undergoing posterior 

lumbar fusion surgery ”



TXA

for TBI



ROC TXA for TBI    JAMA 

• Examining Those with CT-Confirmed 
Intracranial Hemorrhage – the Target Group…

       16% mortality with 2 grams upfront

    vs. 27% with 1g+1g infusion  vs.  26% Placebo

•    Median Time to Infusion was      
  about 40 mins from the time of Injury 



EMS World November 2020; (49)11):14-17. 



For Me --- it’s …

First Hour -- or Bust !



TXA and PlasmaAnd Same Applies 

for Plasma !



A Multicenter RCT Has Begun



But Therapy to Be Delayed       

    Till First ER CT Scan           
(to document baseline bleed and its size)

So It May Not Demonstrate 
The Most Optimal Effect  (in My Opinion !)



So We Asked ….

What Are We 
Waiting For?
(Well, We’re Not)



Palm Beach County Fire Rescue





OTHER  USES ? 



Plasma:
•TBI
•Polytrauma
•Hemorrhage
•Burns
•ACE-inhibitor   
Angioedema

•Sepsis?

•Acne ? 

Nota Belle:



OTHER  

FORMULATIONS ? 



Salsa Verde!



And Most Notably …  



But Wait 

There’s 

More!

Saline Hextend

Spray 
Dried 

Plasma

Multi-Year Shelf Life & 

No Refrigeration, etc

Plan/Budget Now           
for Use on Every           

ALS Response Unit ?

Estimated 
Spring ‘26’



IN SUMMARY 

• Mitigate Blood Brain Barrier Permeability

• Repair the Endotheliopathy 

• Do It Early On !!

• Avoid Iatrogenic Injury 

(such as crystalloids being given in later in-hospital)



Stay Tuned ….

     PEPE / Jenkins TV

 Coming Soon to
 



Sex, Drugs and R&R: 

     Sex Differences & the Evolving Role                             
of Sex Hormones in Trauma and Burn Resuscitation

Paul E. Pepe, M.D., M.P.H.
Past Professor of Medicine, Surgery, Pediatrics, Public Health & Emergency Medicine;

Former Director, Out-of-Hospital Mobile Care Systems & Disaster/Event  Preparedness

Office of Health System Affairs, University of Texas Southwestern Medical Ctr., Dallas

Current  Medical Director, Dallas County Public Safety / Emergency Medical Services 

( Resuscitation & Recovery )    

 



On the Road to      

the 22nd Century...



I’m Paul Pepe… 

... and I Approved this 

Message



Thank You !
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