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Objectives 
• Describe need in RDCR for the 

hemostatic adjuncts Fibrinogen 
Concentrate and TXA 

• Describe evidence for use of Fibrinogen 
and TXA in RDCR 

• Describe current Freeze Dried Plasma 
capabilities and usage 

 

 



• History 

• Logistical reality of far forward setting 

• Need for hemostasis adjuncts in 
Prehospital 

• Fibrinogen 

• TXA 

• Freeze Dried Plasma 

 

 

 



 
 
 
 

Lawrence Bruce Robertson (1885–1923) 



Henry Norman  Bethune 1890-1939 







ISSUE 

• Most common cause of preventable 
death in SOF operators is hemorrhage 

• 90% of combat prehospital deaths are 
due to hemorrhage 

• 25% of combat prehospital deaths are 
potentially survivable 

• Remote Damage Control Resuscitation 
strategies may improve survival  

Holcomb JB, McMullin NR, Pearse L, et al. Causes of death in 
U.S. Special Operations Forces in the global war on terrorism: 
2001-2004. Ann Surg. 2007;245(6):986-991.  
Eastridge, 2012 



ISSUE 

• Supplied component therapy can only 
be brought for very short missions 

• Component therapy availability is 
limited by logistical and cold chain 
concerns. 

• Only TXA and Crystalloid available to 
SOF Medics 

Boscarino C, Tien H, Acker J, Beckett A. Feasibility and 
transport of packed red blood cells into Special Forces 
operational conditions. J Trauma Acute Care Surg. 
2014;76(4):1013-1019. 
 



NEED 

• Require a hemostatic product and 
protocol to start RDCR far forward.  

• Must be portable and not require cold 
chain. 

• Preferably ABO Universal 

 



Goals 

 

• 1 Support clot formation 

• 2. Stop Hyperfibrinolysis  

• 3. Replace depleted clotting factors 



Fibrinogen is very important 

• Fibrinogen levels decrease rapidly after 
traumatic hemorrhage  

• Fibrinogen is the first clotting factor to 
decrease in hemorrhage 

• Low fibrinogen levels are associated 
with increased mortality. 

• More aggressive fibrinogen replacement 
may be associated with improved 
survival in military trauma 

 
Rourke et al, 2012 JTH 



Fibrinogen is very important 
• Fibrinogen is necessary for primary and 

secondary hemostasis 
• Hyperfibrinolysis is a key part of the acute 

traumatic coagulopathy 
• Reduced fibrinogen associated with 

increased bleeding 
• Reduced fibrinogen on arrival increases 

risk of death after trauma 
• Extremely low fibrinogen levels are seen in 

massive post partum hemorrhage and 
massive bleeding after cardiac surgery 



• Single centre, parallel group, open label trial done at level 
1 trauma in Austria 

• 100 patients randomized to FFP (48) or Clotting factor 
concentrates (52) 

• 100% of CFC group received Fibrinogen, 16% received 
PCC 

• 52% of FFP group received Fibrinogen 

 

























RiaSTAP 

• CSL Behring (Canada) 

• 1gram/$300 

• Approved by Health Canda for 
congenital 
afibrinogenemia/hypofibrinogenemia 

• Not type specific – ABO Universal 

 



RiaSTAP 

• Normal shelf life @ 25⁰C - 36 months 

• Tolerates extremes up to 40⁰C for 1 
month without decreasing shelf life 

• Can be rapidly reconstituted for trauma 

• Small volume and can be rapidly 
admistered  

 
CSL Behring Stability Data 



Available Product 

• RiaSTAP (CSL Behring) 

– Pasteurized Human Fibrinogen (Factor I) 



Standard reconstitution time 15 min 
Rapid 30 sec of rapid shaking 
In vitro assays no difference  
 





Peng, Rhind and Beckett 2017 











RiaSTAP use 

• Use as part of SOFCOM care provider 
protocol 

• Training with expired product and SMEs 

• Use in conjunction with TXA and FWB 
protocol 

• RiaSTAP dose 6 gm IV 
– Equivalent to 10-15 Units of pooled Cryo 

– Use Rapid reconstitution protocol 

– Able to rapidly infuse by IV push 



Part of SOFCOM RDCR Strategy 



Patient 2285 

• Patient came in with uncontrolled 
bleeding due to gunshot wounds. 

• Barely had a radial pulse on pickup. 

 



Patient 2285 first sample 
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Patient 2285 

• Patient shows fibrinolysis on Extem and 
Intem and no fibrinogen present. 

• Aptem confirm the presence of 
Fibronolysis. 

 

• Patient came in with 146 plt 

• At this point the coagulation process is 
done only with the help of platelets, 
due to the absence of fibrinogen. 



Patient 2285 second sample 



Patient 2285 second sample 
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Patient 2285 

• Up to that point the patient received: 

• 2 unit of Whole blood 

• 12 pRBC 

• 4 FFP 

• 10g Fibrinogen 

• No Platelets! 

 

 



Patient 2285, 11th sample 



Patient 2285, 11th sample 
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Patient 2285, 11th ROTEM 

• In all this patient got: 

• 26 PRBC 

• 22 FFP 

• 3 Whole blood 

• 12g Fibrinogen 

• No Platelets given! 

 

 



Summary 

• Need for room temperature stable, ABO 
universal products to start RDCR 

– 1 Support clot formation 

– 2. . Stop Hyperfibrinolysis  

– 3. Replace depleted clotting factors 

 

 

 



Summary 

• Evidence increasing for Fibrinogen to be 
used in far forward RDCR settings 

• Demand for these products will increase 

• Current production will need to increase 

 



Fresh Whole Blood in 
Canadian Forces 



RCMS FWB Program in Kandahar 2006-2009 ran with 
extensive support of CBS based on 2006 MOU 

Donors were screened by CBS prior to 
deployment 
 
Rapid HIV/HepB/C on donation 
 
ABO indentical FWB transfusion only 
 
F/U of recipients/donors post transfusion 
 



Background 

• Potential Donors can be deferred for: 

– Travel to Malarial Areas 

–  Risk factors for infections, such as recent 
tattoos 

– Vaccinations 







Methods 

• We queried the CBS and CFHS FWB 
program database from 2006-2009, after 
approval by chain of command and CBS 
IRB. 

•  Data comprised of Donor Donation 
inquiries from eligible donors as well as 
donors with temporary or permanent 
deferral codes. 

•  Demographic data such as age, sex, and 
previous donation history was collected.  



Methods 
 
• ABO/Rh typing on ID discs was compared to data on file to 

calculate the percent error. 

• Deferral codes were unencrypted by CBS specialists and 
temporary codes were divided into long-term categories     
(61-730 days) and short-term categories (1-60 days).  

 



Results 

  Edmonton  Shilo Petawawa Total 

Donors n = 98 

  

n = 227 n = 386 n = 711 
Female 

n=76 (11%)  
Male n=635 

(89%) 

Mean age 35 28 31  31.1 



Results 

• WBB Donors who previously donated: 262 
(37%) 

 

• Military blood group unavailable: 14 (2%)  



Results 



Results 

• Error on ID discs:  8 (1.1%) 

 

–    ABO: n = 4 (0.6%) 

–    Rh: n = 3 (0.4%) 

–    ABO and Rh: n =1 (0.14%)  

 



Results 

• Potential donors deferred: 469 
(66%)  

 



Results 

Edmonton  Shilo Petawawa 

Most 

common 

reason for 

deferral 

Exposure to  

Endemic 

Area  

n = 11/72 

(15%) 

Vaccination 

deferral  

n = 98/293 

(33%) 

Vaccination 

deferral  
n = 110/414 
(27%) 



Results 

Reason for 
Deferral  

Shilo Edmonton Petawawa TOTAL 

56 d temporary 
donor deferral - 
hemoglobin 

1 8 16 25 

180 d 
temporary 
donor deferral - 
Medical - TD 
Risk  

59 7 56 122 

900 d 
temporary 
donor deferral - 
medical enquiry 

0 0 2 2 
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: Frequency distribution comparing temporary vs. permanent 
deferral codes for pooled data from Shilo, Edmonton and 
Petawawa. Temporary codes falling into both long-term (61-730 
days) and short-term (1-60 days) categories.  
 



Discussion 

• This is the first report on CFHS WBB 
Program 

• CFHS and CBS conducted a safe WBB 
program 2006-2009 

 

 



Overall DCR Concept 


