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ROTEM 
Guided 

Resuscitation 
and 

fibrinogen 
CAse

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

➢Barely had a radial pulse on pickup.

CASE OEF



ROTEM Guided Resuscitation and fibrinogen Case
first sample
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Role of fibrinogen in trauma

◎ During major bleeding, 
fibrinogen is the first clotting 
factor to reach critically low 
levels, which is associated with 
increased bleeding, coagulopathy, 
and in turn worsened clinical 
outcomes

◎ Fibrinogen is an independent 
predictor of mortality in major 
trauma patients

McQuilten et al., 2017 Injury, 48(5):1074–1081

Hayakawa, et al.  2015 Seminars in Thrombosis 

and Hemostasis,  41, 35-42



Mechanisms for fibrinogen 
deficiency in trauma

Hayakawa 2017 Journal of intensive care 5(1):3.

Resuscitation-associated 

coagulopathy

Dilution

AcidosisHypothermia

Decrease 

fibrinogen 

synthesis

Increase 

fibrinogen 

breakdown

Aubron et al. 2014 Journal of Critical Care29(3):471.e11-471

Reduced fibrinogen



WHY CHANGE 
THE WAY WE 

MANAGE 
PATIENTS 

WITH 
BLEEDING?

◎ Plasma and cryo do not undergo pathogen 
reduction

◎ Plasma not pooled = risk of TRALI
◎ Plasma needs a blood group – AB plasma in 

short supply
◎ Plasma has a high volume (1000 mL/dose)
◎ Plasma has a low concentration of fibrinogen
◎ Cryo is difficult and takes time to thaw/pool
◎ Plasma and cryo can’t be stored near patient
◎ Fibrinogen Concentrate Expensive
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OUTLINE
◎ What products are available 

and are they safe?

◎ Status of the evidence?

◎ Guideline recommendations?
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WHAT PRODUCTS 
ARE AVAILABLE?1
And evidence for/against arterial 
and venous thromboembolism



Fibrinogen 
OPTIONS



◎ 250 mL bags
◎ Dose = 250-500mg of Fibrinogen
◎ Not pathogen reduced
◎ Large volume
◎ AB plasma is the universal donor but only 

4% of donors
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◎ No longer widely used outside of Quebec, 
UK and US

◎ Used primarily for fibrinogen replacement
◎ 10 U (2 x 5 U bags) adult dose is 

approximately 2.5-4 g of fibrinogen
◎ 10 donor exposures
◎ Not pathogen inactivated

11



CRYOPRECIPITATE FIBRINOGEN CONCENTRATE 

RiaSTAP

Risk of pathogen transmission Safer; pathogen-inactivated 

Withdrawn in European countries 

due to safety concerns

Licensed for congenital 

a/hypofibrinogenemia in 
Canada/US 

Preparation 

(thawing, diluting, pooling)

Preparation 

(reconstitution with sterile water)

Wide variability in fibrinogen 

content 

Standardized fibrinogen content

Contains other factors 

(FVIII, vWF, FXIII)
Fibronectin 1.5g/L

Fibrinogen

Fibronectin 3.5-4g/L

* $2,025 for 15 units 

(~ 6 grams of fibrinogen) 

* $2,094 for 6 grams 

Curry 2015 – 85% within 1.5 h Nascimento 2016 – 96% within 1 

h* Canadian Blood Services 2014

Fibrinogen replacement in trauma



Fibrinogen  
Concentrates

◎ Fibrinogen concentrate

◎ 2 brands in North America – RiaSTAP and 

Fibryga plus others worldwide
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FIBRINOGEN 
CONCENTRATE

1 GRAM/VIAL
50 mL

4 grams/5 min

10 cryo = 
2.5-4.0 g

FIBRYGA (Octapharma)
◎ Room temperature 

storage
◎ Contains more FXIII
◎ Transfer kit
◎ 5 minute 

reconstitution

RiaSTAP (CSL Behring)
◎ Kept in fridge
◎ Contains albumin
◎ Manual transfer
◎ 15 minute 

reconstitution once at 
room temperature
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WHAT IS THE STATUS 
OF THE EVIDENCE?
Are concentrates better or not worse 
than plasma/cryoprecipitate?

2



CRYO VS. FC
SYSTEMATIC

REVIEW

1 RCT
3 Obs studies

16

Jensen NH, et al. Acta Anaesthesiol Scand.2016 Sep;60(8):1033-42

• No differences in the rate of arterial or venous 

thromboembolism

• No difference if other safety outcomes (acute kidney 

injury, length of stay, etc.)



FC vs. Cryo

n=43

RCT

Pseudomyxoma
Peritonei

All pts got 
LMWH

◎ No thromboembolic events were observed in 
the FC group. 

◎ In the cryo group, 7 patients (30.4%) 
experienced 7 VTE (5 PE and 2 DVT) – all 
days 4-11 post-op 17

Roy A, et al. J Thromb Haemost. 2020;18:352–363
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Myers SP, Surgery. 2019 Sep;166(3):416-422



FIBRINOGEN 
CONCENTRATES

Trauma and Cardiac
2

Image result for fibryga

Image result for riaSTAP
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RETIC Study 
n=100

Trauma

RCT

ROTEM

FC/PCC vs. 
plasma

Innerhoffer et al. Lancet Haematol 2017; 4: e258–71



FIBRES
Trial

Cardiac 
Surgery

735 patients

Fibryga

Fibrinogen<2
(or presumed 
with massive 

bleeding)

21

Callum J, et al. JAMA. 2019;322(20):1966-1976

Karkouti K et al. BMJ Open.2018 Apr 20;8(4):e020741. 



A priori
Subgroups
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FIBRES

735 patients

Cardiac 
surgery

Cryo vs. FC

OR 0.70
(0.42-1.20)

23

Callum J, et al. JAMA. 2019;322(20):1966-1976

Karkouti K et al. BMJ Open.2018 Apr 20;8(4):e020741. 



Fibrinogen 

in the 

Initial 

Resuscitati

on of 

Severe 

Trauma 

(FiiRST) 

Trial

➢Randomized placebo controlled trial to investigate safety and 

feasibility of administrating fibrinogen concentrate within 1 

hour of hospital arrival in trauma with risk of severe bleeding

➢Included 45 adult trauma patients with risk of severe bleeding 

as evidenced by a systolic blood pressure ≤ 100 mmHg at any 

time from injury until 30min after admission and require RBC 

transfusion
24

Feasibility RCT



Canadian perspective

◎ FiiRST trial confirmed 
feasibility and safety of 
administrating fibrinogen 
within the first hour of 
hospital arrival in severely 
injured

25



Clinical 
Findings

➢Feasibility

➢ 95.6% of patients receiving fibrinogen or placebo 
within first 1 hour of hospital admission

➢Safety

➢No major difference in safety endpoints between 
fibrinogen and placebo groups

➢Clinical outcomes

➢ Significant differences in coagulation profiles 

➢ No difference in blood transfusion (given the small 
sample size)

26
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WHAT DO THE 
GUIDELINES STATE?
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Bleeding 
Guideline for 

Critically ill 
Patients

2021

1. Use RBC:Plasma 2:1 or higher in trauma
2. Suggest using viscoelastic testing for 

trauma
3. In cardiac surgery use either viscoelastic or 

conventional tests
4. In cardiac surgery use FC based on testing 

with either Claus>1.5 or FIBTEM

32

Vlaar APJ, for European Society of Intensive Care 

Medicine. Intensive Care Med. 2021 Oct 22:1–25. 



Trauma 
Guideline

2019

European

◎ We recommend that the use of FFP be 
avoided for the treatment of low fibrinogen

◎ Fibrinogen<1.5 g/L -15–20U (=4.8-6.4 g in 
Canada) cryo or 3–4g FC

33

Spahn et al. Crit Care. 2019 Mar 27;23(1):98.



34



35

The CAF adopted Fibrinogen Concentrate (FC) for damage 

control resuscitation for bleeding patients in the austere far 
forward combat setting in 2015



36

CAF is now 

supplied LR 
CWB by 
Canadian 

Blood Services



Back to Case
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ROTEM Guided 
Resuscitation 

and fibrinogen 
CAse

➢the patient received:
➢2 unit of Whole blood
➢12 PRBC
➢4 FFP
➢10g Fibrinogen
➢No Platelets



ROTEM Guided Resuscitation and fibrinogen CAse
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SUMMARY
◎ Numerous studies actively evaluating cryo

alternatives
◎ No obvious increase in VTE with Fibrinogen 

Cx
◎ Hemostatically they look at least as good
◎ Some guidelines support using these products 

as standard of care
◎ Should we only give goal directed Fib Cx vs 

empiric?

40
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