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An overview of inherited fibrinogen disorders with a focus on
#)| laboratory diagnosis

Inherited fibrinogen disorders are rare Describe the types and genetic basis of
bleeding or thrombotic conditions caused by inherited fibrinogen disorders.

quantitative or qualitative defects in fibrinogen. Understand the principles and limitations of
This webinar will provide an overview of the laboratory assays used to evaluate
molecular and clinical characteristics of these fibrinogen.

disorders, with an emphasis on the role of Interpret laboratory findings to differentiate
laboratory testing in diagnosis and between quantitative and qualitative
classification. We will also discuss diagnostic fibrinogen deficiencies.

challenges, available assays, and interpretation |[dentify the clinical manifestations and

of results to guide patient management. summarize recommendations for treatment
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#)|  Outline

Diagnosis of hereditary fibrinogen disorders (HFDs)
Genotype

Clinical features

Management

Conclusions
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In 2018, the Scientific Subcommittee of the International Society on Thrombosis
and Haemostasis reclassified the congenital fibrinogen disorders.>”

Normal: 2 -4 g/L

1. Afibrinogenemia
1A Patients with a bleeding phenotype or asymptomatic
1B Afibrinogenemia with thrombotic phenotype

1-29:1'000'000

2. Hpofbrnegenemi — Quantitative deficiencies

2A Severe: Functional fibrinogen < 0.5 g/L

2B Moderate: Functional fibrinogen 0.5 — 0.9 g/L

2C Mild: Functional fibrinogen 1 g/L to lower limit of normal

2D Hypofibrinogenemia with fibrinogen storage disease: Familial, with
histologically-proven accumulation of fibrin in hepatocytes

38-15:1000 (?)

3. Dysfibrinogenemia

3A Patients with bleeding or thrombosis not fulfilling criteria 3B, or
asymptomatic individuals

3B Carriers of a thrombotic fibrinogen mutation or suffering from thrombotic
events with first-degree familial thrombotic history without other

— Qualitative deficiencies

4. Hypodysfibrinogenemia

4A Severe: Fibrinogen antigen < 0.5 g/L

4B Moderate: Fibrinogen antigen 0.5-0.9g/L

4C Mild: Fibrinogen antigen 1 g/L to lower limit of normal

3-15:1000 (?)

(9)

Couzens A et al. Hamostaseologie 2025
Pieters M et al. Res Pract Thromb Hamost 2019
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Diagnosis of HFDs

Suspected hereditary fibrinogen disorder
according to the personal and familial
history

v

Measurement of PT, aPTT, fibrinogen
activity (Clauss method)

A\ 4 +
Fibrinogen activity below the lower range Fibrinogen activity in the normal range of
of reference reference

A 4

y

Measurement of fibrinogen antigen

(thrombin time

, reptilase time)

According to the clinical suspicion,
consider thrombin time, reptilase time,
PT-derived fibrinogen, fibrinogen antigen
measurement

v

A

y

v

Fibrinogen antigen undetectable
Fibrinogen activity undetectable

Fibrinogen antigen a
lower range

nd activity below the
of reference

Fibrinogen antigen in the normal range of
reference, activity below the lower range

A 4

y

A

A 4

Consider afibrinogenemia

Consider hypofibrinogenemia or

hypodysfibr

inogenemia

Consider dysfibrinogenemia

l
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#)|  When to suspect an HFD?

Incidental discovery of low fibrinogen levels

Unexplained tendency to bleeding

Thrombosis, especially in young and positive familial history, without more common
thrombophilia

Pregnancy morbidity

Familial history or screening

No causes of acquired fibrinogen disorder
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Condition

Hypofibrinogenaemia

Dysfibrinogenaemia

Health Professionals Webinar

Mechanism

Decreased
fibrinogen
synthesis

Increased
fibrinogen
consumption

Haemodilution

Protein
modification

Autoantibodies

Interfering
substances

Examples of causes

Liver disease Tocilizumab
Tygecline
Alteplase
Sepsis, DIC, T Asparaginase
thrombolytic therapy Dexamethasone
Massive transfusion —

Abnormal sialylation

Autoimmune disease,
myeloma, drug-
induced

Heparin, DTI

Wen X et al. Int J Clin Pharm 2025
Mackie | et al. Int J Lab Hematol 2024
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Diagnosis of HFDs

Suspected hereditary fibrinogen disorder
according to the personal and familial
history

v

Measurement of PT, aPTT, fibrinogen
activity (Clauss method)

A\ 4 +
Fibrinogen activity below the lower range Fibrinogen activity in the normal range of
of reference reference

A 4

y

Measurement of fibrinogen antigen

(thrombin time

, reptilase time)

According to the clinical suspicion,
consider thrombin time, reptilase time,
PT-derived fibrinogen, fibrinogen antigen
measurement

v

A

y

v

Fibrinogen antigen undetectable
Fibrinogen activity undetectable

Fibrinogen antigen a
lower range

nd activity below the
of reference

Fibrinogen antigen in the normal range of
reference, activity below the lower range

A 4

y

A

A 4

Consider afibrinogenemia

Consider hypofibrinogenemia or

hypodysfibr

inogenemia

Consider dysfibrinogenemia

l
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)’ Tests available for fibrinogen investigations

Screening/ Viscoelastic Fibrinogen function can be assessed if suitable
Standard tests method reagents/parameters are used
Thrombin clotting Initial screening test for functional fibrinogen Available for emergency assessment (eg.,

time (TT) and Great reagent variability in TT major trauma or cardiac surgery)

Clauss assa

Y Higher concentration thrombin is added to Clot waveform A novel approach for differential diagnosis of
diluted plasma in Clauss assay analysis fibrinogen abnormalities
Thrombin inhibitors influence the results (TT is Available on certain analysers

mors sensitive than Clauss assy) Fibrimogen antigen ELISA or immunoturbidimetric assays are

PT-Fg assay Measurement of fibrinogen estimates generally used
Mot recommended for initial screening test Mecessary for diagnosing fibrinogen disorders
Should be avoided under anticoagulation Spedialist Total clottable protein assays
therapy techniques

. " _ " Fibrinopeptide release
Owerestimate fibrinogen amount in gualitative

fibrinogen anomalies Fibrin monomer polymerisation
Reptilase time A snake venom, Batroxobin is used Clot permeability
Cleavage fibrinogen to release fibrinopeptide A Rheometry
Mot inhibited by thrombin inhibitors Microscopy

Mackie | et al. Int ] Lab Hematol 2024
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)’ Common problem faced by laboratories

Measurement of fibrinogen antigen is mandatory to distinguish:
Hypofibrinogenemia from dysfibrinogenemia
Hypofibrinogenemia from hypodysfibrinogenemia

Most of laboratories do not assess antigen
The diagnosis is often “hypofibrinogenemia”

® Measurement of fibrinogen antigen is not widely available

Health Professionals Webinar

't
S H :..}‘-‘?.\
L ...'.;.;.‘
ERNATIO| OR (I

Topic on Focus on Rare Coagulation Disorders

IONAL SOCIETY F! )

BORATORY HEMATOLOGY

ERN | EuroBloodNet



#)|  Pitfalls in the diagnosis of quantitative HFDs

Low detection limit:

Afibrinogenemia
VS
Severe hypofibrinogenemia?

Circulating variant:

Hypofibrinogenemia
VS
Hypodysfibrinogenemia?

Mass spectrometry
Protein expression

} research

Genotype
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Asselta R et al. Thromb Haemost 2015
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#)| Pitfalls in the diagnosis of dysfibrinogenemia

FB14:01 FB14:02
- Dysfibrinogenaemia Fgn Longmont
0O Stago STA-Fib 5 (80 NIHu/ml
35 miL I—?emosIL Fib-C( reagent ) (y p.Arg301Cys) (Bp 166Arg3Cys)
O IL HemosIL QFA thrombin
30 ® Siemens Thrombin n Median  Range CcV (%)? n Median  Range CV (%)?
m Siemens MFU
o5 m Others PT (ratio) 75 1.35 1.00-1.80 14.7 74 1.00 0.86-6.00 6.9 (71.8)
APTT (ratio) 86 1.03 0.75-1.25 8.5 86 0.96 0.87-3.75 7.1(40.8)
20 Clauss Fibrinogen 84 0.45 0.13-7.45 24.8 (145) 66 454 0.10-128 5946
c (g/L)
15
Derived fibrinogen 22 3.84 1.54-530 252 20 1.02 0.35-2.14 43.7
10 )
Thrombin time 74 2.15 1.68-6.75 84282 73 129 0.81-1.88 164
5 (ratio)
01— — Reptilase Time 45 2.20 1.62-534 291 52 1.10 0.73-211 217
Qq_, NN (ratio)
g/|_ Fibrinogen antigen 27 244 0.37-319 305 26 3.55 241-526 183
(g/1)
Depends on reagent and Depends on variant and
method method

Jennings K et al. Int / Lab Hematol 2017
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PT-derived method in dysfibrinogenemia

Clauss assay Prothrombin (PT) derived assay Immun. Heat
Patient STAFIB-C g/l ACL-Top FIB-C g/l STA Fib PTder g/l ACL-Top Fib PTder g/l g/l g/l
1 <0.60 <0.30 2.12 1.97 1.40 1.50
2 <0.60 0.35 2.64 2.52 3.12 3.00
3 <0.60 0.39 3.04 2.63 3.12 3.00 . .
1 PT-derived overestimates
5 <0.60 0.37 291 2.56 3.12 3.00 . . .
6 <0.60 0.34 2.79 2.32 4.08 3.00 f | f b g | |
’ o o o o B o unctional Tiorinogen levels
8 <0.60 <0.30 1.50 1.34 1.02 1.20
9 <0.60 <0.30 2.58 2.35 2.50 1.80
10 <0.60 0.37 246 236 2.50 240
11 <0.60 <0.30 2.23 1.97 1.92 1.50
12 <0.60 0.34 2.15 2.09 2.15 240 X , s
13 <0.60 0.35 2.68 2.50 3.26 250 PT_d d h d |
14 <0.60 0.40 2.76 2.68 3.12 3.70 e rlve met O SI m | a r tO
15 0.92 1.00 1.38 0.97 1.11 120 i
16 0.77 0.50 3.46 3.55 3.66 430 a ntlge n m ea S U re m e nt
17 <0.60 0.41 2.81 2.51 2.74 240
18 1.57 1.08 439 4.87 423 560
19 <0.60 0.37 3.21 2.81 3.12 3.70
20 0.73 0.49 3.19 2.99 3.00 625
21 <0.60 0.50 2.12 1.80 1.40 1.80
22 0.81 0.57 3.82 3.87 3.94 5.00
23 2.20 1.08 4.10 3.63 Nd 3.70
24 <0.60 0.42 2.46 2.06 Nd 3.00
25 1.97 2.07 251 214 Nd 1.80
26 0.70 051 3.28 3.16 2.74 6.25
27 1.43 1.55 1.80 1.70 Nd 1.40
Median 0.60 0.40 2.64 2.41 2.74 2.50
Range 0.60-2.20 0.30-2.07 1.38-4.39 0.97-4.87 1.02-4.23 1.20-6.25
Normal range  1.5-4.5 2.67-4.37 2.0-4.0 1.84-4.8 2.05-439 20-40

Miesbach K et al. Thromb Res 2010
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#)|  PT-derived fibrinogen versus Clauss
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i 0.2 04 0.6 0.8 1.0 1.2
PT-derived (g/l) Clauss (g/l)

Dysfibrinogenemia, n=73
Cut-off ratio PT-derived / Clauss >1.43

100% specificity and sensitivity
Xiang et al. Int | Lab Hern 2018
Luo M et al. Thromb Res 2020
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2|  Clauss-CWA

[ Clot waveform 1st derivative curve 2nd derivative curve

Clotting . ‘L
=P _—_

Photo-optical

[— Ttransmittance
=1
3
o

E( detection
—((
= "

The minimum value of the 15t derivative curve correlates with fibrinogen antigen (Min1)

Cut-off ratio Clauss / Min1 <0.65
96% sensitivity and 100% specificity

Suzuki A et al. Sci Rep 2022
Arai S et al. Int | Lab Hematol 2021
Arai S et al. Clin Chim Acta 2021
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#)|  Viscoelastic assays
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39| Conclusions 1

To investigate fibrinogen disorders, it is essential to measure functional and antigen fibrinogen
If antigen assessment is not available, indirect methods can be employed (PT-derived fibrinogen,
Clauss CWA)

The genotype is important in confirming the diagnosis
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#)|  Outline

Genotype
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#)| Monogenic disease

Hepatocyte Quantitative disorder
Nucleus Afibrinogenemia
FGA-FGB-FG6 . 8 g
Transcription Factors Hyp Oﬂ b rl n Oge n e m |a

1.Defect in fibrinogen synfhesX
Endoplasmic Reticulum

A 35 X Kk
Qualitative disorder
Dysfibrinogenemia
3.Defect in fibrinogen secretion Hyp 0 dy Sfi brinogenem -

Fibrinogen W

4.Defect in fibrinogen function

2.Defect in fibrinogen assembly x
i

Neerman-Arbez M et al. Int | Mol Sci 2018
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40

20 A

10

FGA Mutations

70 1
60 -
50
40 A

HFD HGMD 20
Afibrinogenaemia
EMissense ®Nonsense @SmallINDEL Olarge INDEL Olntronic/splicing 20 A
10 1
FGB Mutations
0-
HFD HGMD
Afibrinogenaemia

EMissense ®Nonsense BOSmall INDEL OLarge INDEL Oilntronic/splicing
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Mutational epidemiology: afibrinogenemia

FGG Mutations

1

HFD HGMD
Afibrinogenaemia

EMissense ®Nonsense BSmall INDEL OLarge INDEL Olntronic/splicing

Ramanan R et al. Br  Haematol 2023
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Mutational epidemiology: hypofibrinogenemia

= FGA Mutations
70 |
60 4
50 <
40 - 70 1 .
FGG Mutations
30 4
60 A
L]
20 A1 =
50 -
10 4
40 4
0 0
HFD HGMD
30 4
Hypofibrinogenaemia
EMissense ®Nonsense @SmallINDEL Olarge INDEL Olntronic/splicing 20 A
= 10
FGB Mutations
0 J
50 4 HFD HGMD
Hypofibrinogenaemia
40 1 EMissense ®Nonsense BSmall INDEL OLarge INDEL Olntronic/splicing
30 A
20 A
10
o J
HFD HGMD
Hypofibrinogenaemia
A Ramanan R et al. Br  Haematol 2023

EMissense ®Nonsense BOSmall INDEL OLarge INDEL Oilntronic/splicing
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il FGA Mutations
70 A
60 4
50 <
40 1 - .
o FGG Mutations
30 4 60 -
20 4
50 B
10 4
0 40 1
HFD HGMD 30
Dysfibrinogenaemia
EMissense ®Nonsense @SmallINDEL Olarge INDEL Olntronic/splicing 20 A
= 10
FGB Mutations
0 J
50 4 HFD HGMD
Dysfibrinogenaemia
40 1 EMissense ®Nonsense BSmall INDEL OLarge INDEL Olntronic/splicing
30 A
20 A
10 1 i
o J
HFD HGMD
fibrinogenaemia
A Ramanan R et al. Br  Haematol 2023

EMissense ®Nonsense BOSmall INDEL OLarge INDEL Oilntronic/splicing
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#)| Hotspot mutations

Hotspot mutations
FGA exon 2, p.Arg35 } ~70%
FGG exon &, p.Arg301
FGA 11Kb deletion
FGA VSA+1G>T

Regional clusters
. o Lebanon

L= o India

| Em o Pakistan
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#)|  Why genotype is important in HFDs?

Confirmation of diagnosis

Q Distinguish between afibrinogenemia and severe hypofibrinogenemia, and between
dysfibrinogenemia and hypodysfibrinogenemia
o

Facilitate family screening and prenatal diagnosis

c=| Identify specific subtypes of HFDs
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)’ Hypofibrinogenemia type 2D: fibrinogen storage disease

Accumulation of fibrinogen aggregates in the
hepatocellular endoplasmic reticulum
Mutations clustered in exons 8 and 9

435 S S 2R o, Ui
g i S, L /. -
PN "b’«.ﬁq-"' %0y >
[ SRR Al i).'.c'l" R o
O i AN (S T 0 e VARNS s :
r;-f-.c’a- 3 '.&‘.L':'S:). LieS ;‘fJ B )

Fibrinogen Pisa: D316N
Fibrinogen Beograd: G366S
Fibrinogen Ankara: H430D
Fibrinogen Canada: G359R

Fibrinogen Al duPont

) G346_Qa50del
G284R Fibrinogen Angers
Fibrinogen Brescia )

Fibrinogen Aguadilla

Asselta R et al. Int ] Mol Sci 2020
Kehar M et al. Ultrastruct Pathol 2024

Health Professionals Webinar

Topic on Focus on Rare Coagulation Disorders  INTERNATIONAL SOGIETY FOR
LABORATORY HEMATOLOGY

ERN | EuroBloodNet



#)| Thrombotic-related dysfibrinogenemia (type 3B)

AaR554H (Dusart)

AaS532C (Caracas V) vD364V (Melun)
!
o.C region D region Fi.rst—degree familia_l thrombotic
] history (relatives with the same
, Coiled-coil — v nodule genotype) without any other
AN KA NANTAN N WAVAAPAVAYLA Y thrombophilia

Coiled-coil ™™ B nodule

D region E;eglon

BER14C (Ijmuiden)
BBEDel9-72 (New York )
BBR44C (Nijmegen)
BBAGST (Naples)

o.C connector

Wolberg A} Thromb Haemost 2023
Casini Aetal. ] Thromb Haemost 2015
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)’ Hotspots mutations in dysfibrinogenemia (type 3A)

Type 3A Type 3A
YR275C AcR16C , .
YR275H AoR16H Major bleeding

FGA Arg35 HR 0.8 (95%CI 0.1-4.1)
FGG Arg301 HR 1.2 (95%CI 0.4-4.1)

Cregi :
v e D reglon Thrombotic event
§ Colled-col [ —ynodule FGA Arg35 HR 0.8 (95%Cl 0.3-2.4)
WAV Rl Sl S FGG Arg301 HR 1.1 (95%Cl 0.5-2.6)

‘ Coiled-coil L ——1 .\J/"B nodule
D region E region

oC connector

Casini A et al. Blood 2015
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#)|  Genetic modifiers of the phenotype?

Polymorphisms
FGB Arg4d7/8
® © © © 06 06 06 © 0 0 © 0 o FGG Thr331

F13Val35

Other coagulation imbalances
FV Leiden
FVII deficiency
Low FVW
Blood group

#
* 4
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Toward oligogenic traits in HFDs

Proband Sister

FGB1220C>T

FGB1220C>T
(p.Thr407Met)

(p-Thr407Met)

VWEF p.Ala2178Ser
VWE p.Arg924Gin

. ‘ F7 p.Arg391GIn
F7 -323insCCTATATCCT

Genetic risk of bleeding

?PLAT p.Thr287Met .‘! .‘

Genetic risk of bleeding

Health Professionals Webinar
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Mother

FGB1220C>T
(p-Thr407Met)

\ ./
0

|

Genetic risk of bleeding

Courtesy of Alexander Couzens
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#)|  Prediction of the clinical phenotype
2 I X\
il TN

FenL a7 N
i g Permeability
1.5x108 - : N=47
&
1 kkokok
5 o,
-8 :
ﬁ 1.0x10 =
g T
2
8 5.0x10° | | T i
. M.
O =
H o s s e W v
XA O R O e
’f'.’ %@ 40 @ S\Q og\ 0‘-
0@000?%&0@ @
200 v 4(0‘
Fibrinogen FGA c.1717C>G Courtesy of Barbara Barath
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#)| Conclusions 2

Genotype is essential to confirm the diagnosis
Mutations in exon 2 of FGA and exon 8 of FGG are frequent in dysfibrinogenemia
Some fibrinogen variants are strongly associated with a clinical phenotype
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#)|  Summary

Clinical features
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v)’ Bleeding risk depend on fibrinogen level in quantitative HFDs

200 - Kruskal-Wallis, p = 1.7e-05

[

150

100 1

Fibrinogen activity (mg/dl)

Asymptomatic Grade | Grade |l Grade I

Mohsenian S et al. Blood Adv 2024
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)’ Bleeding pattern in afibrinogenemia

60 4 Adults (217 years old) n=119
Bl Children (4-16 years old) n=85

. Frequency of bleeding

1% (0.5%) several time per day
8 (3.9%) several time per week
32 (15.7) several time per month
125 (61.3%) several time per year

Incidence bleeding per year
S F P LESe 1 - 16.5 patients on demand

20 -

% of patients with ISTH BAT >2

N
N & Casini A et al. Blood 2021
Peyvandi F et al. / Thromb Haemost 2006
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#)| Cerebral bleeding in afibrinogenemia

Cumulative probability of intracranial haemorrhage

100
1

58 children from Egypt without prophylaxis
31% history of cerebral bleeding
First episode at a median age of 1 year

: Cumulative incidence

10 years 35% (95%Cl 23-51)

20 years 40% (95%CI 26.7-53)

75

50

25
1

Age

Abdelwahab M et al. Haemophilia 2023
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)’ Thrombosis and other symptoms in afibrinogenemia

All patients Adults (aged 217 y) Children (aged 8-15y) Children (aged 4-7 y)

Variable N = 204 n=119 n =62
Thrombotic phenotype, no. (%)

Total 37 (18.1) 31 (26.1) 4 (6.5) 2 (8.7)
Venous§ 16 (43.3) 10 (32.3) 4 (100) 2 (100)
Arterialll 11 (29.7) 11 (35.4) 0 (0) 0 O
Both 10 (27) 10 (32.3) 0 (0) 0 O)

Spontaneous spleen rupture, no. (%) 11 (5.4) 8 (6.7) 31(4.8) 0 (0)
Bone cysts, no. (%)
Yes 36 (17.6) 15 (12.6) 17 (27.4) 4 (17.4)
Unknown 3 (1.47) 0 (0) 1(1.6) 2 (8.7)

Splanchnic thromboses = frequent type of venous thrombosis
Spontaneous spleen rupture - life-threatening events
Bone cysts - espedially in younger patients

Casini A et al. Blood 2021
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Bleeding pattern in dysfibrinogenemia

100

Il Afibrinogenemia

80 77 [l Hypofibrinogenemia

[ Dysfibrinogenemia

Hypodysfibrinogenemia

Percentage
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Cumulative probability of a first major hemorrhage
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Cumulative incidence 50 years 19.2% (95%CI 11.1-31.9)

Health Professionals Webinar

Casini A et al. Blood 2015
CaiYet al. Thromb Haemost 2025
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#)| Thrombosis in dysfibrinogenemia

Defective binding

Defective binding of
of thrombin

tPA

Defective binding of
plasminogen

Altered strength and
permeability

Defective clot Nt A Impaired RBC retention
retraction e P into the clot

12.7 um 4.3455 mm ETD 10 000 x Field-Free 5.00 ps 2.00 kV

Cumulative incidence 50 years 30.1% (95%Cl 20.1-43.5)

Casini A et al. Blood 2015
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#)|  Pregnancy issues

Miscarriages
Stillbirth

Placenta abruptio In the absence
Intra-uterine growth retardation [~ of fibrinogen
Vaginal bleeding replacement
Post-partum hemorrhage
Thrombosis ]

Health Professionals Webinar

Topic on Focus on Rare Coagulation Disorders



#)| Obstetric outcomes
©

< Hypofibrinogenemia, n=49 women
Dysfibrinogenemia, n=95 women
Hypodysfibrinogenemia, n=15 women

Pregnancies, n=425

o
Live birth, n=316 (74.4% Retropl tal hemat =16 (3.8?
".’ ive birth, n=316 (74.4%) etroplacental hematoma, n=16 (3.8%)
Low prevalence of High prevalence of obstetrical
miscarriage complications
( ~ No anesthesia, n=129 (44.9%) EEE Post-partum hemorrhage, n=61 (19%)
Management of delivery High prevalence of post-partum
not optimal complications

Bleeding phenotype
OR 5.8 (95%CI 1.2 — 28)

Hugon-Rodin] et al. / Thromb Haemost 2023
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#)| Conclusions 3

In quantitative fibrinogen disorders the bleeding risk depends on the fibrinogen level
Patients with HFDs are at risk of thrombotic events
Pregnancy is high-risk clinical situation for all women with HFDs
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#)|  Summary

Management
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#9|  Available sources of fibrinogen

Product Standard posology Formula to estimate the amount of fibrinogen to be administered

Fibrinogen concentrates*®

FibCLOT (Clottafact) 50-75 mg/kg (Target fibrinogen activity [g/L] — measured fibrinogen activity [g/L]) x body weight
RiaSTAP (Haemocomplettan P) 50-75 mg/kg (kg) x (1/incremental recovery)t
Fibryga 50-75 mg/kg

Other sources

Cryoprecipitate 10-20 units (Target fibrinogen activity [g/L] — measured fibrinogen activity [g/L] x plasma volume)
+ fibrinogen per unit of cryoprecipitate (mg)+

Fresh frozen plasma 15-30 ml/kg (Target fibrinogen activity [g/L] — measured fibrinogen activity [g/L] x plasma volume)
+ fibrinogen per unit of fresh frozen plasma (mg)§

Casini A Blood 2025
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)’ Fibrinogen concentrate is the first option

Predictable rise of fibrinogen

Lower procoagulant factors

Smaller reconstitution volume

Lower risk of overload

Low risk of transfusion complications
No ABO specificity

Négrier C et al. Vox Sang 2016
Menegatti M et al. Blood 2019
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#)|  Prophylaxis versus on demand ?

Questionnaire based study, n=100
Incidence of bleeding 0.5 (0 - 2.6) on prophylaxis
Incidence of bleeding 0.7 (0 - 16.5) on demand

Prospective study, n =22
ABR 1.2 on prophylaxis
ABR 0.8 on demand

Delphi study
Consensus on starting prophylaxis in case of life-threatening bleeding or
recurrent bleeding

Peyvandi F et al. / Thromb Haemost 2006
Lasky J et al. Res Pract Thromb Haemost 2020
Casini at al. Haemophilia 2016
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)’ Multidisciplinary and tailored approach

Personal and familial history of bleeding

G Availability of fibrinogen product
f Risk of catheter-related thrombosis and infection

@ Repeated hospital visits or the administration of fibrinogen infusions in the home

Health Professionals Webinar

Topic on Focus on Rare Coagulation Disorders



)’ Individualized pharmacokinetics

204 10 -
1 -~ - Children less than or equal to 12 years, N=12
1.8 —e—Adullz and adolescents above 12 years, N=14 [ref. 12]
o 16 |
2
g 14
E 12 3 Afibrinogenaemic patients 240 kg
b . g . —Afibrinogenaemic patients <40 kg
1.0 N
E 08 %
% 06 E
' o
g <
= 0.4 g'
0.2 ra
"
00 4

a 24 48 T2 96 120 144 168 192 216 240 284

01
Time after the end of infusion (hours) o 24 48 72 96 120 144 168
Hours post-infusion (h)

Target fibrinogen trough level >0.5 g/L

Once or twice injections per week or every two weeks Khayat C et al. Thromb Haemost 2020
Bellon C et al. BrJ Clin Pharmacol 2020
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)’ Management of acute bleeding

Dysfibrinogenemia

Afibrinogenemia and severe hypofibrinogenemia

Moderate and mild hypofibrinogenemia

.

Y

'

Any type of bleeding

Acute major or clinically

relevant non-major bleeding mucosal tracts

Minor bleeding involving

>15g/L

Fibrinogen supplementation aiming a peak fibrinogen activity

l

Fibrinogen concentrate 50-75 mg/kg*
If not available
Cryoprecipitate 10-20 units*

If not available
Fresh frozen plasma 15-30 ml/kg*

Local and/or systemic
antifibrinolytics drugs

l

Subsequent doses are based on the clinical evolution and patient's trough
fibrinogen level, aiming a fibrinogen activity >0.5%

Health Professionals Webinar

> Acute bleeding involving mucosal tracts

Casini A Blood 2025
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#)| Management of surgery

Dysfibrinogenemia

Afibrinogenemia and severe hypofibrinogenemia

Moderate and mild hypofibrinogenemia

v v _v

Minor surgery* Major surgery*

Y

Y

Minor surgery*

Fibrinogen supplementation aiming a peak
fibrinogen activity > 1.5 g/L

!

Fibrinogen concentrate 50-75 mg/kg®
If not available
Cryoprecipitate 10-20 units%

If not available
Fresh frozen plasma 15-30 ml/kg®

|

Subsequent dosing is based on clinical evolution,
aiming for a trough fibrinogen activity between
>0.5 and 1 g/L until wound healing. Mechanical or
pharmacologic thromboprophylaxis should be
carefully considered*

Health Professionals Webinar

Y

Local and/or systemic antifibrinolytics drugs

Casini A Blood 2025
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ntil wound h

Injury
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Fibrin acts as provsional matrix aiding
migration, proliferation and organization
of neutrophils, monocytes, fibroblasts,
and endothelial cells

2 A

‘ ﬁ
L Y :

Fibrinopeptides and plasmin-derived
fibrin degradation products act as

chemoattractants to  neutrophils
and monocytes

Fibrin provides a three-dimensional
matrix to support endothelial cel
migration and the formation of new
capillary like structures

Epidermis

erms

Keratinocytes do not Interact with fibrin so they migrate
down the collagenrich wound margin and over
fibronectin-rich granulation tissue dissecting the clot and
desiccated eschar from viable tissue

|

Fibrinogen E-fragment

Fibrin E-fragment

|
|
| Y -
l

enhances myofibroblast activation

£

&#

Fibrin binding Increases fibroblast
collagen production while dot
structure  influences  fibroblast
migration

Endothebal migration
Microtubule formation

ProMeration, migration and
differentiation of endothelial cells

\—)ﬁ o

Fibrin degradation product, fragment £, 5 a
patent Inducer of fibroblast chemotaxs,

—_

Fibroblasts proceed to reorganize the fibrin matrix and
subsequently remodel It into collagen-contaning tissue

Time

Fibrinogen level >0.5 g/L

Kearney K et al. Semin Thromb Hemost 2022
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Management of pregnancy

I Afibrinogenemia and severe hypofibrinogenemia I I Moderate and mild hypofibrinogenemia I
Y Y

I Antenatal I I Antenatal I
4 Y

Fibrinogen supplementation aiming a trough Fibrinogen supplementation aiming a
fibrinogen activity >1 g/L throughout the pregnancy trough fibrinogen activity >1.5 g/L in case of
and >1.5 g/L in case of vaginal bleeding™* history of placental abruption®

Y Y

I At delivery I I At delivery I
1 ¥

Fibrinogen supplementation aiming a
peak fibrinogen activity >1.5 g/L in
women with a bleeding phenotype®

Fibrinogen supplementation aiming a
peak fibrinogen activity >1.5 g/L%

I Postpartum I I Postpartum I

A

Clinical monitoring for at least 72h with
fibrinogen supplementation aiming a trough
fibrinogen activity >1.5 g/L in women with a
bleeding phenotype. Thromboprophylaxis as

for general population

Clinical monitoring for at least 72h with
fibrinogen supplementation aiming a trough
fibrinogen activity >1.5 g/L. Thromboprophylaxis
until discharge.

asini A et al. /] Thromb Haemost 2024
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#)| Conclusions

HFDs encompass a large group of fibrinogen deficiencies with specific clinical features and bleeding

and/or thrombotic risks
The diagnosis is based on the measurement of functional and antigenic fibrinogen

The genotype confirms the diagnosis and may help to predict the clinical phenotype
Fibrinogen replacement is the mainstay of treatment for HFDs

alessandro.casini@hug.ch
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