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About Your Speaker

Cynthia has over 25 years of experience as a clinical
educator in blood safety and the blood products
fractionation industry.

Cynthia's hospital career began at the University of
lllinois in Chicago which included roles in hospital
pharmacy management and clinical research in plasma
and recombinant therapies, and participation on multiple
hospital committees related to the provision of blood
products and patient safety.

In her current role, Cynthia is focused on educating
clinicians in transfusion medicine and blood banking,
Cynthia Robbins RPhBSPharm and other disciplines who utilize blood products for their
Sr. Director of Hospital Affairs . .
patients on the importance of blood safety and
pathogen reduction
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Objectives

« Learn about the advancement of hemorrhage control and the
MTP

« Discuss the importance of fibrinogen and what makes a healthy
clot

« Assess early replacement of fibrinogen in bleeding patients

« Differentiate Cryoprecipitated AHF (Cryo AHF), Fibrinogen
Concentrates, and Pathogen Reduced Cryoprecipitated
Fibrinogen Complex

« Analyze studies focusing on fibrinogen replacement

4
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1:1:1 Ratio and MTP History

. In 2007 Holcomb et al published the clinical experience treating combat casualties in
Operation Iragi Freedom and Operation Enduring Freedom in the Journal of
Trauma.!

. Combat casualty treatment was utilizing a technique called “Damage Control
Resuscitation” with improved outcomes.

. “Direct treatment of coagulopathy has
been relatively neglected....Damage
control resuscitation addresses the entire
lethal triad immediately upon admission
to a combat hospital. By demonstrating
that in the severely injured the
coagulopathy of trauma is present at
admission, recent studies have
brought back to light the importance Decreasad Heart
of treating this disorder at an earlier Performance
stage”!

The massive transfusion protocol (MTP) reported in combat: 6 units of plasma, 6
units of PRBC, 6 packs of platelets and 10 units of cryoprecipitated AHF

1. Holcort JB, ot . J Traum At Cars S 201375591530

Lethal Triad

Increased lactic
acid in blood
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Fibrinogen and Other Key Clotting Factors are
Earlier is Better in Hemorrhage Control Depleted during Trauma#*
+ In 2008, Cotton et al showed that faster, more aggressive Fibrinogen and Factors I, V, VI, IX, X, XI, XIl and XIIl are Depleted
resuscitation up front with blood products reduced mortality and ) ) n N <
overall blood component use 2 + Evaluation of clotting factor ™ * . - ) : N .
activities early after severe = = l 3"’ aa] ' S. l
* In 2017 Meyer et al (co-authored by Cotton), showed that every multiple trauma shows that § La f, ' BT =
minute of delay between the activation of MTP, and the arrival of the hemorrhage depletes ‘h94 | E— S [
first blood products, results in a 5% increase in the odds of mortality? majority of clotting factors® — e P
+ Atadmission, only FVIII o ,t el ' . [m} l
+ Every effort should be made levels are elevated E: gle = @ 5 L)
to decrease the time to c, S & £ £
administration of the first o T = e -
blood products - ] : o e m |- :
: O T B TR S 3
7 IS A A T
DELAY INCREASES MORTALITY' - - -
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Effective Treatment of Hemorrhage: Restore
Why Does Fibrinogen Matter?56 Depleted Clotting Factors?

*  Atthe site of injury, damaged
tissue releases tissue factor
and von Willebrand Factor
(VWF) which recruit platelets
and promotes thrombin
generation
These factors, and others
from platelets, activate
fibrinogen conversion to fibrin
cross linking it to platelets and
RBCs to make a clot
Fibrinogen is key for clot
formation (so that blood loss Fibrin mesh
can be stopped) of a clot

No fibrinogen, no clot

Healthy Clot

Astrong, stable clat includes a tight fibrin mesh with
platelet aggregates and entrapped red blood cells.

e e — ey T
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Fibrinogen Level is an Independent Fibrinogen Replacement Therapies
Risk Factor for Hemorrhage Indications for Use

» Fibrinogen level decreases rapidly and significantly

* Levels in the low 200 mg/dL range is an independent

risk factor for severe hemorrhage in'®'": Cryoprecipitated AHF'3 V V

. Traum 10
auma Pathogen Reduced
+ CV Surgery' Cryoprecipitated Fibrinog \/ V
+  Obstetric Postpartum Hemorrhage'? Complex '
» Studies have shown that early fibrinogen Fibrinogen Concentrates?516 V
supplementation restores clot strength, reduces blood
loss, and decreases mortality®
T PemAR: Camz
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https://wellcomecollection.org/works/z8me89cj
http://creativecommons.org/licenses/by/4.0/

Cryoprecipitated Antihemophilic Factor or
Cryo AHF 13

« Cryo AHF is an enriched
source of fibrinogen and other
key clotting factors that are
depleted during hemorrhage

Cryo AHF Sample Label

« These clotting factors include:
« Fibrinogen
«  von Willebrand Factor

(VWF)

«  Factor VIl

«  Factor XIlII

«  Other vital clotting
proteins

13. ARBS Girc o If; 2021

wwwfransfusion: niine Tranatuciun
13 Hransfusionsafetyonline.com sgiey Crins

13

Pathogen Reduced
Cryoprecipitated Fibrinogen Complex4

« Pathogen Reduced

Cryoprecipitated Fibrinogen Pathogen Reduced

Complex is an enriched source Cryoprecipitated Fibrinogen
Complex Sample Label

of fibrinogen and other key
clotting factors that are
depleted during hemorrhage

* These clotting factors include:
« Fibrinogen
« von Willebrand Factor

(VWF)

«  Factor XIll

«  Other vital clotting
proteins

14, INTERGEPT P, Genis Corp 2021,
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Pathogen Reduced Cryoprecipitated Fibrinogen
Complex Indications for Use’4

Treatment and control of bleeding, including massive hemorrhage,
associated with fibrinogen deficiency.

Control of bleeding when recombinant and/or specific virally
inactivated preparations of factor XlII or von Willebrand factor (vWF)
are not available.

.

Second-line therapy for von Willebrand disease (VWD)

Control of uremic bleeding after other treatment modalities have
failed.

Limitations of Use
Pathogen Reduced Cryoprecipitated Fibrinogen Complex should not be
used for replacement of factor VIII

14, NTERGEPTPL Carus Carp: 2021

Trratugian
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Cryo AHF
Indications for Use'?

.

Used in the control of bleeding associated with fibrinogen deficiency,
and when recombinant and/or virally inactivated preparations of
fibrinogen, Factor VIII, Factor XIll, or vVWF are not readily available.

Second-line therapy for von Willebrand disease (VWD) and
hemophilia A (Factor VIII deficiency).

Replacement therapy in von Willebrand disease, Factor VIII or
Factor XIII deficiency with active bleeding or undergoing an invasive
procedure when commercial factor concentrate is not available

Control of uremic bleeding after other modalities have failed

13. AABB G of Info; 2021

Tamtuan
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Pathogen Reduced Cryoprecipitated
Fibrinogen Complex'4

« FDA-recent approval with Breakthrough Device Status

«  Cryoprecipitated from pathogen reduced (psoralen/UVA light)
plasma

« Broad spectrum transfusion risk reduction due to inactivation of
viruses, bacteria, and other pathogens

* =12 months frozen shelf life
*  5-days post-thaw shelf life

Day1 Day 2 | Day 3 Day 4 ‘ Day 5

Thaw | ‘

14, NTERGEPTPI. CorusCory 2021

Tamtuan
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Fibrinogen Concentrates516

RIASTAP®1S fibryga®'é
*  Lyophilized 900-1300 mg/vial  +  Lyophilized ~1g/vial
« Requires reconstitution prior « Requires reconstitution prior
to use to use

« Indicated for congenital * Indicated for congenital
hypofibrinogenemia hypofibrinogenemia

=

=F il

15. RIASTAP PI,CSL Beving LLC: Juy, 2020
16. Flryga Pl Octapharma USA, Inc; Docomber, 2020
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Fibrinogen Concentrates
Indications for Use15:1¢

RIASTAP®15 fibryga®'é
INDICATIONS AND USAGE INDICATIONS AND USAGE
RIASTAP®, Fibrinogen Concentrate FIBRYGA is a human fibrinogen
(Human) is a human blood concentrate.

coagulation factor Indicated for the treatment of

« Indicated for the treatment of acute acute bleeding episodes in adults
bleeding episodes in pediatric and and children with congenital
adult patients with congenital fibrinogen deficiency, including
fibrinogen deficiency, including afibrinogenemia and
afibrinogenemia and hypofibrinogenemia
hypofibrinogenemia

FIBRYGA is not indicated for
dysfibrinogenemia

15. RIASTAP PI,CSL Befring LLC: Jly, 2020,

16, Fibryga Pl Octapharma USA, Inc: Deceamber, 2020.
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Cryo AHF & Pathogen Reduced
Cryoprecipitated Fibrinogen Complex

Cryo AHF13 Pathogen Reduced
Cryoprecipitated

« Thawing time Fibrinogen Complex'4

* 4-6-hour shelf life
* Not required to be
prepared from
pathogen reduced

plasma

* Not indicated for the
replacement of
Factor VIII

13, ABB Cicof o 2021
16, NTERCEPT PL Cons Carp: 2021,

Taatucian
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Pathogen Reduced Cryoprecipitated Fibrinogen Complex
Contraindications, Warnings, Precautions’

CONTRAINDICATIONS

« Contraindicated for preparation of blood components intended for patients with a
history of hypersensitivity reaction to amotosalen or other psoralens

Contraindicated for preparation of blood components intended for neonatal patients
treated with phototherapy devices that emit a peak energy wavelength less than 425
nm or have a lower bound of the emission bandwidth <375 nm, due to the potential for
erythema resulting from interaction between ultraviolet light and amotosalen

WARNINGS AND PRECAUTIONS

+ Only the INTERCEPT Blood System for Cryoprecipitation is approved for use to
produce Pathogen Reduced Cryoprecipitated Fibrinogen Complex

For management of patients with VWD or factor Xl deficiency, Pathogen Reduced
Cryoprecipitated Fibrinogen Complex should not be used if recombinant or specific
virally-inactivated factor preparations are available. In emergent situations, if
recombinant or specific virally-inactivated factor preparations are not available,
Pathogen Reduced Cryoprecipitated Fibrinogen Complex may be administered

14, NTERGEPTP Corus Carp: 2021

Trratugian
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Limitations of Fibrinogen Sources

sionsafetyonline.com Toamuzan
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Cryo AHF Contraindications™3

CONTRAINDICATIONS

« Do not use this component unless the results of laboratory studies
indicate a specific hemostatic defect

Cryo AHF should not be used if virus inactivated specific factor
concentrates or recombinant factor preparations are available for
management of patients with von Willebrand disease, hemophilia A
or Factor XlII deficiency

13. AABB G of Info; 2021
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Fibrinogen Concentrates

RIASTAP'5 FIBRYGA'S

*  Reconstitution time: Product *  Reconstitution time: Product
must be fully dissolved before it must be fully dissolved before it
is prepared for patient is prepared for patient
administration administration

«  Once reconstituted: stable for 8 «  Once reconstituted: stable for 4
hours at 20-25°C hours at 20-25°C

«  No other clotting factors «  No other clotting factors
quantified in P1 quantified in P1

*  RIASTAP is not indicated for «  Fibryga is not indicated for
dysfibrinogenemia dysfibrinogenemia

15. RIASTAP PL CSL Behing LLC; 2020
16, FIBRYGA PL. Octapharta, nc; 2020
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RIASTAP®
Contraindications, Warnings and Precautions?s

CONT IONS

RIASTAP is contraindicated in patients with known anaphylactic or severe systemic reactions to human plasma-derived
products.

WARNINGS AND PRECAUTIONS

Hypersensitivity Reactions Allergic reactions may occur. If signs or symptoms of anaphylaxis or hypersensitivity
reactions (including hives, generalized urticaria, tightness of the chest, wheezing, hypotension) occur, immediately
discontinue administration The treatment required depends on the nature and severity of the reaction.

Thrombosis Thrombosis may occur spontaneously in patients with congenital fibrinogen deficiency with or without the
use of fibrinogen replacement therapy. Thromboembolic events have been reported in patients treated with RIASTAP.
Weigh the benefits of RIASTAP administration versus the risk of thrombosis. Monitor patients receiving RIASTAP for
signs and symptoms of thrombosis.

Transmissible Infectious Agents Because RIASTAP is made from human blood, it may carry a risk of transmitting
infectious agents, e.g., viruses, the variant Creutzfeldt-Jakob disease (vCJD) agent and, theoretically, the Creutzfeldt-
106 Jakob disease (CJD) agent. The risk that such products will transmit an infectious agent has been reduced by
screening plasma donors for prior exposure to certain viruses, by testing for the presence of certain current virus
infections, and by a process demonstrated to inactivate andlor remove certain viruses during manufacturing Despite
these measures, such products may stil potentially transmit disease. There is also the possibility that unknown
infectious agents may be present in such products. All infections thought by a physician possibly to have been
transmitted by this product should be reported by the physician or other healthcare provider to CSL Befring
Pharmacovigilance at 1-866-915-6956.

15._RIASTAP PI. CSL Behring LLC: 2020,

9/12/2022

FIBRYGA®
Contraindications, Warnings and Precautions?s

CONTRAINDICATIONS
FIBRYGA is contraindicated in individuals who have manifested severe immediate hypersensitivity reactions, including
anaphylaxis, to FIBRYGA or its components (Sodium Citrate Dihydrate; Glycine; L-Arginine hydrochloride).

WARNINGS AND PRECAUTIONS

itivity Reactions ivity reactions may occur. f early signs of hypersensitivity reactions (including
hives, generalized urticaria, tightness of the chest, wheezing, hypotension, and anaphylaxis) or symptoms of allergic
reactions occur, immediately discontinue administration. The treatment required depends on the nature and severity of
the reaction

Thrombosis Thrombosis may occur spontaneously in patients with congenitl fibrinogen deficiency with or without the
use of fibrinogen replacement therapy. Thrombotic events have been reported in patients receiving FIBRYGA.
Treatment with human fibrinogen concentrate has been associated with risk of thrombosis at target fibrinogen levels
that were less than 150 mg/dL. The risk of thrombosis may be greater when the target fibrinogen plasma level is 150
mg/dL Weigh the benefits of FIBRYGA administration versus the risks of thrombosis. Patients receiving FIBRYGA
should be monitored for signs and symptoms of thrombosis.

Transmissible Infectious Agents FIBRYGA is made from human plasma. Products made from human plasma may
contain infectious agents (e.g., viruses and the CJD agent that can cause disease). Also, unknown infectious agents
may be present in such products. The risk that such products willtransmit an infectious agent has been reduced by
screening plasma donors for prior exposure to certain viruses, by testing for the presence of certain current virus
infections, and by a process demonstrated to inactivate andlor remove certain viruses during manufacturing. Despite
these measures, such products may transmit disease. Al infections thought by a physician possibly to have been
transmitted by this product should be reported by the physician or other healthcare provider to Octapharma at 1-866-
766-4860.

16 FBRYGA P Octaphara, Ic; 2020

Why Does the Fibrinogen Source Matter?1”
. o Cryo AHF Fibrinogen
Table 1. Constituents of fibrinogen sources. Concentrate
FDF ipil C
5 w015 5 P
CIamPs i <0.1 68%0.1 21601
1-5 FIL (%) W7 <1
1-5 FV (%) 36107 <1
1-5 FVIL(%) 7514 <1
1-5 FVIIL (%) Bi5 W0 £06 <1
1-5 FIX (%) 106 £3 1058 2
1-5 FX (%) 953 =14 <1
1-5 FXI (%) 100 + 16 107 +4 3 <1
1-5 FXIIT (%) 50 + 5 105 + <1
1-5 vWE:Ag (") 3 651 66
1(‘5“1”’ W43 o &8 143
Factors 11, V, VIL VIIL IX, X X1. X1l and vWF antigen were quantified using
P! nt pla P)
SD.and expressed asa
nwhich is reported oncentration J. The normal
en 1.5-4.5 g/L i = 2 0 AP levels w quantified using
forsrine:
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Infectious Transmission Risk
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Therapy for Traumatic Coagulopathy:
Does the Fibrinogen Source Matter?1?
0.5 mglmL 2 mgimL 3 mglmL
FgC
Fibrinogen
Concentrate
Cryoprecipitate
(Cryo AHF)
it e it JZ{:.";'AJ.‘Q.."I.‘\[I b
What is the Bacterial Risk
Cryo AHF and Fibrinogen Concentrates
Cryo AHF Fibrinogen Concentrates
«  Cryo AHF is limited to a 4-to- « Fibrinogen concentrates are
6-hour shelf-life post-thaw made from human plasma
due in part to the risk of + Manufactured via a process
bacterial growth'8.19 demonstrated to inactivate
and/or remove certain
«  Limited post-thaw shelf-life viruses'5.16
results in delayed access, « Transmission of unknown
due to need to thaw and infectious agents is
potentially pool, and possible 1516
resistance to proactive
thawing due to wastage
risk1.20
30 1 worw ranstusonsatetyoniine.com T



Bacteria Proliferates in Cryo AHF Stored at
Room Temperature for >4 hrs'8

1o0E w07
r——
100E w08
E
St
]
2 roe
g
3
— Fig. 1 Growth o bactera in Bhames
erperspitate stred at 20-24°C Growth at
pre. O (10 blackl: & b [14; ight grey) e 24 b
(T24; dark grey)for four bactesia &5
—— Graphs show means + 50 for 7= 5.

5 epicrmids P putcs Poaeugmess 5 iquetacens significant dffcrences between T4 and T24
Spmces indicated by an asterik

“While no strains grew in the first 4 hours, by 24 hours,
three of four ibited 1000-fold prolif ion.”

18 Rariesrcos S, ol Vox Sang 2017112051 477.475.

Taratucian
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Comparison of Bacterial Risk in Cryo AHF and Pathogen
Reduced Cryoprecipitate Fibrinogen Complex?!

Table 3. Assessment of high inoculum Staphylococcus epidermidis survival during and
after the process of manufacturing PRCFC and cryo AHF for 5 days post-thaw storage.

PAMORERTECIC  Titer (cfu/mL)

Manufacturing Step

Fibrinogen Complex Cryo AHF
Plasma Pre-Freeze A8 10 4.8 % 100
Plasma Post-treatment un®

I a Post-Thaw upD Too numerous to count
Second Pre-Freeze up Too numerous to count *

0h uD 1.6 % 107

Second Post-Thaw —a o T

* Further dilutions were not assessed for titer caleulation. ® UD = undetectable,

* Once Cryo AHF is thawed, the shelf life is 4-6 hours due in part for the potential
of bacterial contamination

« Thawing Cryo AHF is typically on receipt of a patient specific order. The lack of
proactive thawing of Cryo AHF may delay fibrinogen replacement

20,0, et Pan 202211744

24 | www.fransfusionsafetyonline.com Tranatuciun
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Bacterial Safety of Extended Room Temperature
Storage of Thawed Cryoprecipitate (Cryo AHF) 10

"One of the limitati for use of cryopr (Cryo AHF) in this setting is that
cryoprecipitate (Cryo AHF) must be transfused within 4 hours post thaw.”

TABLE 1. Bacterial contamination and time of first detection in cryoprecipitate
Contamination Inoculum Cryoprecipdate posive Time to fist
Orgarism soums (CFUNY _ cultre (Day 5 AT storage) datection i)
Staohylococous epidemmide wa . 97.72 [EE] 0
PEIB-P0601
Staphylicoceus epdenmides Cryspreciplate 42,37,35 3al3 206,323, 145
PELEP-0501
Kebsieta pnsumonias PELB-P-08 wa 41,3, 44 2013 a7,a8
Kisbsiela peumoniae PEL-B-P-06 Cryopreciptaie 42, 54,42 303 37,3837
Stapylococcus aursus PEVBP-63 wa 7,73,61 103 "9
Staphylacoccus aursus PEMB-P-63 Cryepreciptate B4, 68,68 303
Sewatia marcescens PEI-B-P-56 wa €1, 65, 56 203
BPSS C 54,55,50 303
Pssudomonas Ruorescens PEI8-P-T7 wa 5,40, 48 doid
o 8P ci 52,42,48 303
Escherichia coll PELB-P-19. wa 37,50,57 val3
Escherichas coll PELB-P-19 Cryopreciptaie 41,4547 3013
Steptococcus pyogenss PERS-P-20 wa 41,69,81 103
oyogenes PERE-P-20 Ci 7,77, 68 3al3
Entembacter chacas PEFE-P-43 wa 247,40 a3
Entambacter cloacas PELS-P-13 Cryopracipiala 57,44, 44 sai3 37,58, 132
‘Strepiococeys dysgalsctias PELE-P-T1 wa 55, 56, 36 1013
Sreptococcus dysgalacoze PELB-P-T1 Cryopreciptate 31,5190 EPHS 57.72.87
A= ot appicable: FIT = room tamparature; W8 = whoia biood.

19 Vogner 1. otal Tanstse

32
The Importance of Fibrinogen in
Hemorrhage Treatment:
Growing Evidence that Earlier is Better

34

The Ratio of Fibrinogen to Red Cells Transfused
Affects Survival in Casualties Receiving
Massive Transfusion?

. .
F .
i .
£ £,
: f
: H
i £
1 H
g L
-]
L
-, Fibnmgen /0

Figure 1 Multivariable generalised additive model and piecewise linsar model for relatianship between fibrinagen concentration and
R i it a & »

“Trauma patients admitted less than 180 minutes post injury with fibrinogen levels
below 229 mg/dL had a dramatic increase in mortality rate.”

10, Hagemo J5, et 1. CrlCaro 20141852,

oS i Tawuson
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The Ratio of Fibrinogen to Red Cells Transfused Affects Survival
in Casualties Receiving Massive Transfusion
at an Army Combat Support Hospital??

100% e
0% - N

LOW FIB

% Mortality
g
®

0% HIGH FIB

0% L
Low F:R Ratio (<0.2 gmiunit) High F:R Ratio (20.2 gmiurit)
F:R Ratio

W Moraity @ Death by Hemorhage

“An increased fibrinogen: RBC ratio was independently associated with
improved survival.”

22.Stnger b, o Traura 200854 579.5.
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Early Cryoprecipitate (Cryo AHF) for Major Hemorrhage
in Trauma: A Randomized Controlled Feasibility Trial?*

“The results of this study, raising possible associations between higher Fg
(fibrinogen) blood concentratlons, shorter ICU stay, and lower mortality, with no

of i thr ic events.”

‘Table 3 Clinical outoomes. Valises are median (IQR) or n (%)

INTENTION TO TREAT PER TREATMENT
Cryo AHF STANDARD P value Cryo AHF STANDARD Palue
SUBJECTS
N 0 a 3 18
28 day mortality 2(100) 6285 04 1130 Hak] 02
ICU Days 7 18{16-20) 036 17 181323 081
In patient Days 31(8-3) 30 (22-38) 066 31 {17-47) B(21-37) 008
24 Cory ol st 20151 15().76:83
39 | www.ransfusionsafefyoniine.com T
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The Role of Cryoprecipitate (Cryo AHF) in Massively
Transfused Patients: Results from the TQIP Database
May Change Your Mind??

“The use of cryoprecipitate (Cryo AHF) as an adjunct to massive
transfusion in severely injured trauma patients may be associated with a
marked reduction in mortality.”

"Table 2. Univariate Analysis of Outcomes Cryo AHF No Cryo ARF
ariam Cryoprecipitate  No Cryoprecipiate
Ariables (0=4.945) (n=14.698) Fvalue

24-hrs Transfusion, units, median [IQR]

PRBCs 16 10-27] 2014-31] <001
Plasma 11[6-19] 15 [10-23] <0.01

Platclets 3[2:5] 3[1-4] 022
Whole Blood 1[1-1] 1] 077
In-hospital complications, n (%)* 1038 (50) 3673 (49) 036

Zahrs mortality, n (%) 1186 (24) 2556.31) <001
In-hospital mortality, n (%) 207742 7202 (49) <0.01

TQR-Interquartile Range; pRBC-Packed Red Blood Cells; *-reponied amongst those who survived their

bospitalzation
L R T ——

somsatetyonine.com Tt
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Association of Cryoprecipitate (Cryo AHF) and
Tranexamic Acid with Improved Survival Following
Wartime Injury: Findings from the MATTERS Il Study?5

00
o0
a.00 ' "1
2 B . Tencnve
2 om S v |N=2s8
k| H
5,0 N=148
e N=168
0.75 ‘_‘_‘_‘—-—.__‘_‘—
Fio TXACAYD N=758
o
[ 4 s ES) 25 a0
Fotow-up, 1

Figure. Survival plot of patients who received tranexamic acid and
cryoprecipitate (TXA/GCRYO), tranexamic acid alone (TXA), cryoprecipitate
alone (CRYQ), ar neither praduct (na TXA/CRYO) as part of a

following combat injury.

“Cryoprecipitate (Cryo AHF) may independently add to the survival benefit of
tranexamic acid in the seriously injured requiring transfusion.”

25, Morraon 3, e . JAA 810 2013,148218.25

Tamtuan

40 | www.iransfusionsafetyoniine.com satycrins

40

Protocol Guided Bleeding Management
Improves Cardiac Surgery Patient Outcomes™

1500+

1250

g

g
8

e T

N

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Fibrinogen level (mg/dL) at the ICU admission

Postoperative bleeding (mL/12h)
~
8

.
H

“In cardiac surgery, Fb levels lower than 220 mg/dL remained independently
associated with severe bleeding, in active bleeding this raised to 375 mg/dL.”

Taranizan
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H R Plasma Fibrinogen Level on Admission to the Intensive Care Unit
Protocol Gl‘_"ded Bleedmg Management 2 is a Powerful Predictor of Postoperative Bleeding After Cardiac
Improves Cardiac Surgery Patient Outcomes Surgery with Cardiopulmonary Bypass?’
\uoo Number of units transfused intra and post oporatively (Before and after biceding management) Taed
Endpeins
Teeo 8 Pra bissding managamant Variahie Oveall 1 = 195 Contrel groug i = 1681 Excessive biveding group i = 189 3
v 1 Fost ieacing managemant Pe—
. - oeonm 2600 = 6 170 £ 537 oo
| S "
E :
£ 1oo0 oo &l 542 54 = 56D o0
H y- Ti12 ol
T w0 pescam P o g 2 25 0001
s L s o001
- pevam . . . pyes)
400 z] 85 4 2 -1 o0t
a o 28117, : 0001
200
o - . . . - ! . ube utp . e, Dayd admsskn " g e ercentage varaion o e fbvinogen
inkaOp | PosiOp | WiaOp | PosiOp | WnraOn | Post O ira O Post o A,
PRacs racs e e piets  peiets ecipaate cryopreciphate peopeetive vl
“Breakdown analysis of blood product use post protocol revealed a significant ) o . . . )
intra-operative decrease in the number of transfused units. Conversely for “At the time of admission to the intensive care unit, the fibrinogen level was
cryoprecipitate, the number of units tr intra-operatively i as did lower in the group than in the control group.
the p ge of patients receiving cryoprecipitate (Cryo AHF).”
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The Decrease of Fibrinogen is an Early Predictor of the
Severity of Postpartum Hemorrhage'?
“Our results further show that, once postpartum hemorrhage is
diagnosed, the decrease in fibrinogen level can be used as an indicator of
its severity in the hours to come.”

P Table 3 Mulivasiate Iogisic regression of laberaory pemmeters associ-
ated with severe FPH
s
. Laboratory Namber of
Obstetncs - Time  parameter patients R [35% CI]  Poalue
&
s Hi*  fibrinogen (2 L) 113 263[L66416] < 0001
5 HI*  fibrinogen (g L™') 114 2175416 < 0.0001
HY'  fibrinogen (g L") 114 3 29 <0000l
S H4'  fibrinogen (g L7 115 SO0 263009 < 00001
2
For fibrnogen, odds ratios {OR) were calculated for each 1g L™
! decrease in its plasma concentration. *data introduced in the model
o

INR, APTT, fibrinagen, factor I, factor V, Dedimes, amtithrombin,
peotein C and TAT. 'fata introduced in the model: INR, APTT
fibrinogen, factor 11, Exctor V, D-dimer, antithroambin and peotein C.
*data introduced in the model: platcies, INR, APTT, fibrinogen,
factor 11, factor ¥, D-dimer and protein C
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Early Cryoprecipitate (Cryo AHF) Transfusion Versus Early Cryoprecipitate (Cryo AHF) Transfusion Versus
Standard Care in Severe Postpartum Hemorrhage (PPH): Standard Care in Severe Postpartum Hemorrhage (PPH):
A Pilot Cluster-Randomized Trial?® A Pilot Cluster-Randomized Trial?®
Intervention Control Total Mean difference/OR
) Net10 N0 Ne180 (5% O
it poscperaur baarmoerbaqa (PP akoes sre eresn (501 o b foroporioe] e SurgicalProcedures S0[46%] AT554] EIIGES) 060 ]
ekereeetion — Contect Hysterectory 22%) 3 5(%)
TR 2326(985) 268801313) Uterine balloon 20(22%) 18(40%) 52(29%)
ki oo vaues (et vlues during PPH)
Haemoglobin; g1 102017) ?7017) 100017} 5(-06-10) Laparotemyand primary repair 8(7%) 3(4%) 11(6%)
e e e T Other intra-abdominal packing 716%) 10(14%) 1700%)
whusion recpirermerusrom FPH upss 4. ) i
— i T e 2rio 12 00 Uterine artery embolisation 2(2%) 0 2(1%)
08017 1108 091161 ~02(-0.7-0.3) Uterine tamponade 0 4(6%) 4(2%)
Pltelets unts 0105 0210 02106 ~oni-03-0.1)
: sy o701 - (0403 Others* 21(19%) 12017%) 33(19%)
Total it a1 s152) s 2304 )
Call salvagemlyupto 24 h,n=(5.2) 3170458) 1004141 255(393) Mortality 0 0 0
[E—"y T | 202 25012) 241121 02( 0402 e e e v FYTRER]
RBC units 25019 223 2812 —07-1310-01)
FFP; units. 08017 1008 0201.8) —02(-07-03)
z'“““‘ unies ;‘:ﬁ;‘! sf(f ; :j:?t: “é(‘ E; 3;; “Cryop (Cryo AHF) 1 in severe PPH at any time-point was
Total-units" 2201 5262 as1a81 12400 by in RBC tr surgery and ICU admission.”
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Fibrinogen Concentrate and Maternal Outcomes
in Severe Postpartum Hemorrhage?®

A Population-Based Cohort Study with a
Propensity Score-Matched Analysis
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“The use of fibrinogen concentrate in severe postpartum
hemorrhage needing red cell transfusion during active bleeding is
not associated with improved maternal outcomes.”
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Association of Cryoprecipitate (Cryo AHF) Use With
Survival After Major Trauma in Children Receiving

Massive Transfusion® Summary

Tabie 3 Propemity Viortaity T
Arval. O rarue S . N . N . N
— pre «  Fibrinogen rapidly depletes in bleeding patients and is an independent
Varisle "o bt bt indicator for severe hemorrhage
Unadsned e B DN 0003 1428058 1109613
Adjusted sumples «  Early fibrinogen replacement in bleeding patients may improve patient
:I:"'“ 1548 1711800 245(245) -65(-10610-32) D7(06ta05) outcomes
=10 561 (L) SB(200)  -B5(-149w0-27) 06(0.3te05) . .
ET 1% AL IBEID S CIT-1h  IEsw09) «  Cryo AHF and Pathogen Reduced Cryoprecipitated Fibrinogen Complex
Injury ype contain fibrinogen and additional clotting factors to treat bleeding patients
[— 7 S5 M046  -90-ME0-13) 0605005
Blun N 1SQLY WI(61) -S0(-101w02F  080wLO) 1o mest he overzp assumpton, *  Cryo AHF has a short shelf life of 4-to-6 hours due in part to bacterial risk
o ity Wiy s
2100 B0 BMOLD 100802 -8D(-160%0-201 DBO5108) e e et e «  Fibrinogen concentrates only include fibrinogen, require reconstitution and
<tier 146 @000 120017 IC1L70-37) 0604008 themodt have a short 4-to-8-hour shelf life
[ —— R p—
3 e 5 traurma cenmer (P2 45 o o
» e ——— «  Pathogen Reduced Cryoprecipitated Fibrinogen Complex has a
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5-day room temperature shelf life post-thaw, allowing for immediate use.
“Patients who received early cryoprecipitate (Cryo AHF) had a significantly lower
24- hour mortality rate when compared with those who did not.”
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Questions?

thank you

Any questions? Please ask!!l

Cynthia Robbins
crobbins@cerus.com
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