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ABSTRACT

Background: inherited fibrinogen disorders are characterized by a spectrum of quantitative or qualitative fibrinogen deficiency asso-
ciated with both a haemorragic and thrombotic risk.

Methods: A nationwide survey was conducted in 19 Italian Hemophilia Treatment Centers in order to investigate current diagnostic
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and management practices for inherited fibrinogen disorders
(afibrinogenemia, hypofibrinogenemia, and dysfibrinogenemia).
Results: the survey revealed a strong consensus (95% of cen-
ters) on the necessity of both functional and antigenic fibrinogen
assays for diagnosis, and a preference for fibrinogen concen-
trate-based treatment (used by >85% of centers). However, sig-
nificant heterogeneity was observed in critical areas: for
hypofibrinogenemia, the definition of a «severe» form varied
among centers, and the perceived risk of spontaneous intracra-
nial hemorrhage remained a major point of uncertainty (up to
47% of respondents answered ‘don’t know’ for this risk in hy-
pofibrinogenemia and dysfibrinogenemia). Furthermore, inter-
vention thresholds for major surgical procedures showed a high
degree of variability across all three disorders.

Conclusions: the findings highlight areas of consistent practice
alongside those requiring further standardization and collabora-
tive research to optimize the care of individuals with these rare
bleeding and thrombotic conditions.

Introduction

Inherited fibrinogen disorders, encompassing quantitative de-
ficiencies (afibrinogenemia/ hypofibrinogenemia) and qualitative
defects (dysfibrinogenemia/hypo-dysfibrinogenemia), are rare
congenital conditions primarily associated with bleeding, though
thrombotic events may occasionally occur.'”’” Afibrinogenemia is
characterized by severely reduced or absent fibrinogen levels,
often leading to a significant bleeding diathesis and in some cases
to arterial and venous thrombosis, regardless of the replacement
therapy.® Hypofibrinogenemia involves a proportional decrease
of both activity and antigen fibrinogen concentration with a more
variable bleeding phenotype well correlated with fibrinogen lev-
els.? Dysfibrinogenemia is defined by the presence of a dysfunc-
tional fibrinogen molecule, resulting in a discrepancy between
antigenic and functional levels, and can be associated with both
bleeding and thrombotic risks.!®!" Hypodysfibrinogenemia is
characterized by reduced antigen levels associated with dispro-

portionately low functional activity.'?
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Due to the rarity and heterogeneity of these conditions, com-
prehensive data on current clinical practices is limited. Under-
standing the approaches employed by specialized haemophilia
treatment centers (HTCs) is crucial for identifying areas of con-
sensus and variability, which can inform the development of stan-
dardized recommendations and improve patient care. This study
aimed to provide a national overview regarding the diagnostic and
management strategies for inherited fibrinogen disorders adopted
by Italian HTCs. A nationwide survey was conducted to gather
detailed information on the definition of these disorders, diagnos-
tic approaches, target hemostatic levels for various clinical sce-
narios, the use of prophylactic treatment, and preferred therapeutic
options. The results of this survey offer valuable insights into the
current clinical landscape and highlight areas where further re-
search and harmonization of practices may be beneficial.

Materials and Methods

The information presented in this research was gathered via
a nationwide survey administered to 43 HTCs members of the
Italian Association of Hemophilia Centers (AICE). This survey
encompassed rare coagulation factor deficiencies, with the re-
sults being reported in two distinct publications: one focusing
on fibrinogen disorders and another on other rare coagulation
factor deficiencies.

The survey consisted of a few initial questions on the experi-
ence in the management of people with rare bleeding disorders
(RBDs) and diagnostic approaches in different HTCs, followed
by the investigation of 17 specific items in each RBDs.

The following different aspects in fibrinogen, factor (FII,
FVII, FX, FV, FV+FVIII, FXI and FXIII) deficiencies were in-
vestigated:

- the coagulation factor plasma level which defines a severe de-
ficiency;

- the possibility that a severe coagulation factor deficiency
could cause spontaneous intracranial hemorrhage (ICH);

- the laboratory tests needed for diagnosis and the role of ge-
netic testing;

- the coagulation factor threshold for rare disease exemption;

- the required coagulation factor plasma level to manage sur-
geries or bleeding;

- the coagulation factor plasma level which confers a bleeding
risk such that prophylaxis is recommended;

- the required coagulation factor plasma level during pregnancy
and to manage a vaginal or surgical delivery, in addition to
that which may justify the presence of menorrhagia;

- the normal coagulation factor ranges in the first 6 months of
life and the plasma level which confers a bleeding risk such
that prophylaxis is recommended in newborn;

- the recommended hemostatic treatments for the management
of coagulation factor deficiency;

- the possibility of developing inhibitors following treatment
with coagulation factor concentrate.

All the survey questions were closed-ended; the levels of the
factors related to the responses were indicated by the members of
the AICE Scientific Committee and Guidelines Working Group
based on the literature and each person’s clinical experience.

This article describes the results for inherited fibrinogen de-
ficiency.

Results

Responses were received from 19 out 43 distinct HTCs, of-
fering valuable data concerning their patient characteristics, pro-
fessional background, and the services they offer.

Concerning the patient groups overseen by these centers, the
predominant share (84.2%, n=16) indicated they manage individ-
uals with inherited bleeding disorders spanning all age ranges. A
smaller segment of centers focused on either pediatric patient
management (5.3%, n=1) or primarily attended to adult patients
(10.5%, n=2).

The level of expertise among the participating centers in the
management of congenital bleeding disorders showed variation.
Roughly half of the centers (47.4%, n=9) possessed between 5
and 20 years of experience, while the other half (52.6%, n=10)
reported an experience level exceeding 20 years in this area. It is
worth noting that no participating center reported having less than
5 years of experience.

All participating centers (100%, n=19) confirmed that they
offer consultative services to other departments within their re-
spective institutions or to external healthcare facilities for indi-
viduals with congenital bleeding disorders. This underscores the
significant role that these specialized Hcts play in supporting the
wider healthcare system.

Moreover, all 19 responding centers (100%) stated they had
experience in the care of patients with rare bleeding disorders un-
dergoing prophylactic treatment. This implies a widespread fa-
miliarity with this crucial aspect of management for individuals
affected by these conditions.

While this publication focuses on inherited fibrinogen disor-
ders, the initial section of the survey included general questions
about the diagnostic strategies used for rare congenital bleeding
disorders (Table S1).

Firstly, a unanimous agreement (100%, n=19 of participat-
ing centers) was observed regarding the limitations of standard
screening assays, such as prothrombin time (PT), activated par-
tial thromboplastin time (aPTT), and fibrinogen levels, in defin-
itively excluding a mild deficiency of coagulation factors. This
shared perspective emphasizes the importance of employing
more specialized diagnostic tools when clinical suspicion of a
bleeding disorder arises, even in the context of normal initial
screening results.

Secondly, insights were gathered concerning the perceived
necessity of assessing both antigenic levels and functional ac-
tivity in the diagnostic process for coagulation factor defects.
While a minority of centers (10.5%, n=2) advocated for the rou-
tine determination of both parameters, the majority (73.7%,
n=14) indicated that antigenic level assessment is required in
specific situations. These situations were identified as cases in-
volving functional protein abnormalities or instances where a
poor correlation exists between the severity of laboratory find-
ings and the clinical presentation, particularly relevant in fib-
rinogen-related disorders. A small fraction of centers (10.5%,
n=2) did not consider antigenic level determination necessary,
and one center (5.3%) expressed uncertainty. This suggests a
general recognition of the supplementary value of antigenic test-
ing in particular diagnostic scenarios.

Finally, the survey explored the strategies for risk stratifica-
tion in individuals with confirmed congenital bleeding disorder.
Most centers (84.2%, n=16) deemed it appropriate to investigate
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the potential co-occurrence of other hemostatic abnormalities,
such as von Willebrand disease (vWD) or platelet function dis-
orders, to achieve a comprehensive understanding of the hem-
orrhagic risk profile. A smaller number of centers (15.8%, n=3)
did not consider this necessary, and no center expressed uncer-
tainty. This underscores the prevalent view that a thorough eval-
uation of bleeding risk in patients with known congenital

Table 1. Responses expressed as percentage from 19 participating hemophilia treatment centers.

R. Marino et al.

bleeding disorders should encompass the consideration of other
potential contributing factors.

The specific responses pertaining to afibrinogenemia, hy-
pofibrinogenemia and dysfibrinogenemia are detailed in Table 1.
The data gathered on these specific defects provides a more de-
tailed understanding of the current practices within the national

network of HTCs concerning these conditions.

or major bleeding in
subjects with Fbg
deficiency?

Afibrinogenemia Hypofibrinogenemia Dysfibrinogenemia

What Fbg level do you  a) <10 mg/dL 84%  a) <80 mg/dL 36% a) Fbg antigen normal, Fbg 53%
think allows us to activity <150 mg/dL
define a patient witha  b) <20 mg/dL 5%  b) <100 mg/dL 32%
severe form? b) Fbg antigen normal, Fbg

¢) <50 mg/dL 11%  ¢) <150 mg/dL 32%  activity <50 mg/dL 42%

¢) I don’t know 5%

Do you think that a) Yes, at all ages 95% a) Yes, at all ages 32% a) Yes, at all ages 32%
subjects with a severe
Fbg deficiency are at b) Only neonatal 5%  b) Only neonatal 21%  b) Only neonatal 47%
risk of spontaneous
cerebral hemorrhage? c) I don’t know 0%  c)Idon't know 47%  ¢)1don’t know 21%
What tests do you a) PT, aPTT 0% a)PT,aPTT 0% a)PT,aPTT 0%
think are necessary for
the diagnosis of Fbg b) PT, aPTT, Fbg 0% b) PT, aPTT, Fbg activity 0%  b) PT, aPTT, Fbg activity 0%
deficiency? activity dosage dosage dosage

¢) PT, aPTT, Fbg ¢) PT, aPTT, Fbg activity ¢) PT, aPTT, Fbg activity

activity and antigen 100%  and antigen dosage 100%  and antigen dosage 100%

dosage
Do you think genetic a) Yes 79% a) Yes 74% a) Yes 69%
testing is necessary to
define the diagnosis of  b) No 0% b)No 0% b)No 5%
Fbg deficiency?

¢) I don't know 21%  c¢) I don't know 26% c¢) I don't know 26%
What are the levels of a) > 50 mg/dL 58% a) >80 mg/dL 68% a)> 80 mg/dL 63%
haemostatic safety that
you believe is b) >100 mg/dL 42%  b)>150 mg/dL 11%  b)>150 mg/dL 11%
necessary to achieve
during minor surgery c) I don't know 0%  c) I don't know 21%  c¢)Idon't know 26%
or minor bleeding in
subjects with Fbg
deficiency?
In the case of invasive a) <50 mg/dL 42%  a) <80 mg/dL 63%  a) <80 mg/dL 58%
dental procedures,
what are the Fbg levels  b) < 100 mg/dL 58%  b) <150 mg/dL 26%  b) <150 mg/dL 16%
for which you believe
it 1stnecess§ry to use c) I don't know 0%  c)Idon’t know 11%  c¢) I don't know 26%
post-procedure
prophylaxis with
tranexamic acid?
What are the levels of a) >50 mg/dL 42%  a)>80 mg/dL 0% a)>80 mg/dL 0%
haemostatic safety that
you believe is b) >100 mg/dL 58%  b)>100 mg/dL 42%  b)>100 mg/dL 53%
necessary to achieve
during major surgery ¢) > 150 mg/dL 0% ¢)>150 mg/dL 58%  ¢)>150 mg/dL 47%
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Table 1. Continued from previous page.

Afibrinogenemia

Hypofibrinogenemia

Dysfibrinogenemia

Do you think it is a) Yes 58% a)Yes 0% a) Yes 11%
gfgjggi%fitf;:j{}glby b) No 26% b)No 89% b)No 78%
fibrinogen deficiency? ¢ 1 don't know 16%  ¢) I don't know 11%  ¢)Idon't know 11%
What do you think are a) >50 mg/dL 42%  a)> 50 mg/dL 26% a)> 50 mg/dL 21%
giiisf?gfi:z’egﬁgnl:}",;ls b) >150 mg/dL 53%  b)>150 mg/dL 69%  b)>150 mg/dL 74%

¢) >200 mg/dL 5% ¢)>200 mg/dL 5%  ¢)>200 mg/dL 5%
What do you think are a) > 80 mg/dL 26% a) >80 mg/dL 21%  a)>80 mg/dL 16%
a}:l?isf?gfe\%g%fatf)r e b) > 150 mg/dL 58%  b)>150 mg/dL 74%  b)>150 mg/dL 79%

elivery?
’ ¢)>200 mg/dL 11%  ¢)>200 mg/dL 5%  ¢)>200 mg/dL 5%
d) I don’t know 5%
What do you think are a) > 80 mg/dL 16% a) >80 mg/dL 5% a)>80 mg/dL 5%
gﬁl?ﬂ?gfe:‘;rgzillevels b) >150 mg/dL 68%  b)>150 mg/dL 79%  b)>150 mg/dL 84%
elivery?

° ¢) > 200 mg/dL 16%  ¢)>200 mg/dL 16%  ¢)>200 mg/dL 11%
What do you think are a) <50 mg/dL 68% a) <80 mg/dL 74%  a) <80 mg/dL 84%
gﬁi@?%}?:%?%%ﬁl b) <80 mg/dL 16%  b) <100 mg/dL 21%  b) <100 mg/dL 11%

: ’ ' ¢) <100 mg/dL 16%  ¢) <150 mg/dL 5% ¢) <150 mg/dL 5%
What is the range of a) 80-150mg/dL 47.5%
Fbg levels that you
consider normal in b) 100-300 mg/dL 47.5%
newborns/infants
between 0 and 6 ¢) 80-250 mg/dL 5%
months of age?
Which_ of the following  a) FFP 0% a) FFP 0% a) FFP 0%
%}:{izifrstud%fixzﬂn the b) Fbg concentrate, TA 74%  b) Fbg concentrate, 95%  b) Fbg concentrate, 16%

eatment o ifibri i
doficioncy? g ) Fbg concentrate TA antifibrinolytics
¢) Fbg concentrate c¢) FBg concentrate, TA,
26% 59, LMWH (case by case) 84%

Do you think it is a) Yes 32% a) Yes 11% a) Yes 11%
?Eli%ggé%r?nfg b) No 26% b)No 42% b) No 47%
g:gtc?;ncty?)f factor ¢) I don't know 42%  ¢)Tdon't know 47%  ¢)1don't know 42%

PT, prothrombin time; aPTT, activated partial thromboplastin time; Fbg, fibrinogen; ICH, intracranial hemorrhage; TA, tranexamic acid; FFP, fresh frozen plasma.

mia. Our survey provides valuable real-world practice information
that must be compared with the data of the literature currently
available concerning the classification and the management of
these disorders.'*'5 The results reveal both areas of consensus and
notable variations in approach, reflecting the differing severities
and complexities of these rare bleeding and thrombotic disorders.

Discussion

This comprehensive survey of 19 Italian HTCs provides a
valuable comparative insight into the current clinical practices for
managing the spectrum of inherited fibrinogen disorders, includ-
ing afibrinogenemia, hypofibrinogenemia, and dysfibrinogene-
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Afibrinogenemia: the management of afibrinogenemia
demonstrated the highest degree of uniformity. The near-universal
agreement on the definition of severe deficiency (<10 mg/dl), the
perceived high risk of spontaneous ICH, and the unanimous pref-
erence for fibrinogen concentrate-based treatment highlight a
well-established and aggressive approach to this severe condition.
The majority also favored routine long-term prophylaxis, under-
scoring the need for continuous hemostatic support.

Hypofibrinogenemia: in contrast, the management of hypofib-
rinogenemia exhibited greater heterogeneity. The lack of a con-
sistent definition and the uncertainty surrounding the risk of
spontaneous ICH likely reflect the broader clinical spectrum as-
sociated with varying levels of reduced fibrinogen. While fibrino-
gen concentrate remained the preferred treatment, the threshold
for intervention in surgical settings and the necessity of routine
prophylaxis were less clearly defined, suggesting a more individ-
ualized, often event-driven approach.

Dysfibrinogenemia: the management of dysfibrinogenemia
also showed a generally consistent approach, particularly in the
diagnostic requirement of both functional and antigenic fibrinogen
assays. The preference for fibrinogen concentrates, often com-
bined with tranexamic acid and, in selected cases, low molecular
weight heparin (LMWH), reflects the dual potential for bleeding
and thrombosis in this qualitative disorder.! However, the vari-
ability in defining the functional fibrinogen threshold for clinical
significance and the uncertainty regarding ICH risk indicate areas
needing further clarification.

Several key themes emerged from the comparison across
these three fibrinogen disorders. Firstly, the severity of the defi-
ciency correlated with the intensity and uniformity of the man-
agement approach. Afibrinogenemia, the most severe form,
elicited the most consistent and proactive strategies. Secondly,
fibrinogen concentrate was overwhelmingly the preferred treat-
ment across all three disorders, highlighting its efficacy and safety
compared to fresh frozen plasma. Thirdly, the role of genetic in-
vestigation was consistently recognized as important for diagnosis
and understanding the underlying pathophysiology.

Pregnancy in patients with fibrinogen disorders is highly chal-
lenging, due to the increased risk of bleeding, thrombosis and ob-
stetric complications.'®!7 Regarding target fibrinogen levels in
pregnant women, the data highlights the varying target hemostatic
fibrinogen levels adopted by different HTCs for managing preg-
nant women with congenital fibrinogen disorders. Across afib-
rinogenemia, hypofibrinogenemia, and dysfibrinogenemia, there
is a strong preference among most centers to maintain fibrinogen
levels above 150 mg/dL both throughout pregnancy and delivery,
regardless of the delivery method. This target appears to be con-
sidered crucial across all three types of disorders and for both
vaginal and surgical deliveries. The preference for higher targets
(above 150 mg/dL, and sometimes above 200 mg/dL) becomes
even more pronounced during surgical deliveries, likely due to
the increased risk of bleeding. The variability in targets among
centers, particularly the lower thresholds, suggests a need for fur-
ther standardized guidelines to optimize patient outcomes.

Despite the overall coherence, areas of variability warrant fur-
ther attention. The inconsistent definitions of severe hypofibrino-
genemia, as well as the different thresholds reported for
intervention in surgical and dental procedures across all three dis-
orders could be expression of a simple clinical perception by
treaters who do not frequently deal with this rare disorder. In par-

ticular, our survey found a notable inconsistency in the terminol-
ogy and thresholds used by Italian centers to define “severe defi-
ciency” of fibrinogen, a finding that is itself a fundamental result
of our study.To contextualize this variability, it is crucial to refer
to the classification established by the International Society of
Haemostasis and Thrombosis (ISTH) Subcommittee on Factor
XIII and Fibrinogen, which defines severe hypofibrinogenemia
as a functional fibrinogen level below 0.5 g/L."* The critical gap
we have documented lies in the fact that, while the ISTH classi-
fication provides a clear quantitative threshold, our survey re-
sponses indicate that a significant percentage of centers still
operate using less uniform definitions or different thresholds. This
non-adherence to the established definition (or the use of
lower/higher thresholds to justify prophylaxis) highlights how the
translation of international consensus into everyday clinical prac-
tice remains heterogeneous. Therefore, the inconsistency in ter-
minology is further evidence supporting our conclusion about the
urgent need for national guidelines to ensure diagnostic and ther-
apeutic uniformity in Italy.

The perception of ICH risk is, furthermore, another critical
point illustrating the knowledge gaps in the natural history of in-
herited fibrinogen disorders. The high rate of “I don’t know” re-
sponses (up to 47%) regarding ICH risk in patients with
hypofibrinogenemia and dysfibrinogenemia is particularly con-
cerning. This elevated level of clinical uncertainty indicates that
there are insufficient epidemiological data or validated risk as-
sessment tools to allow clinicians to formulate an accurate and
homogeneous estimate. To bridge this gap, we once again advo-
cate for the urgent need for prospective and longitudinal studies
and the establishment of dedicated national registries that can
more precisely define the incidence of ICH and other severe
bleeding events, thereby supporting more uniform and risk-based
prophylaxis strategies in Italy.

Another critical issue that emerged from the survey is the vari-
ability in responses regarding safe threshold levels of fibrinogen
during surgery, especially major surgery. These results once again
highlight a deviation of our clinical practice from what is sug-
gested by current recommendations, namely maintaining fibrino-
gen levels above 150 mg/dL to ensure effective hemostasis in this
clinical setting.!*1

Finally, a noteworthy observation arising from the survey is
the consideration by some centers of the potential formation of
inhibitors during replacement therapy. Although the development
of alloantibodies against exogenous fibrinogen is an extremely
rare event in congenital fibrinogen disorders, unlike in other co-
agulopathies such as hemophilia, the perception of this risk by
some clinicians suggests a high degree of caution in the manage-
ment of rare diseases. This finding may reflect the lack of stan-
dardized monitoring protocols for inhibitor risk in this specific
context, highlighting another area where harmonization of clinical
and laboratory practices would be beneficial.

Despite the value of the data collected, the present study has
certain limitations inherent to questionnaire-based surveys. First,
we must consider the potential self-reporting bias and recall bias,
as the responses reflect the subjective perception of clinical prac-
tice and the past experiences of the professionals. Furthermore,
our sampling was limited exclusively to medical specialists af-
filiated with AICE. Although this approach could technically ex-
clude non-adherent institutions, it must be emphasized that,
within the context of the National Health Service, AICE Centers
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are universally recognized as the specialist reference network
for the management, diagnosis, and long-term treatment of rare
bleeding disorders. It is established practice that consultation for
the management of these conditions, even when the patient is
hospitalized in non-hematological settings, is requested from
these centers. Therefore, while sporadic cases of patients, par-
ticularly those not yet diagnosed, may fall outside the AICE cir-
cuit, we believe the interviewed sample represents the best and
most comprehensive snapshot of Italian specialist clinical prac-
tice, conferring solid internal validity to our results in the context
of rare coagulopathies.

The findings of this survey underscore the importance of con-
tinued research into genotype-phenotype correlations and the op-
timal management strategies for inherited fibrinogen disorders.
Prospective studies evaluating the efficacy of prophylactic regi-
mens in hypofibrinogenemia and dysfibrinogenemia, as well as
further investigation into the thrombotic risk associated with spe-
cific dysfibrinogenemia variants, are warranted. The development
of evidence-based recommendations, informed by collaborative
studies and registry data, could help to harmonize clinical prac-
tices and improve outcomes for individuals with these rare and
complex disorders.

Conclusions

This nationwide survey provides a crucial snapshot of clini-
cal practice for inherited fibrinogen disorders in Italian HTCs.
We found strong consistency in diagnostic work-up and in treat-
ment options, but the study also reveals significant heterogeneity.
Variability was notable in the definition of hypofibrinogenemia,
the hemostatic thresholds for surgical procedures, and the per-
ception of spontaneous ICH risk in hypofibrinogenemia and dys-
fibrinogenemia, where uncertainty was high. This individualized
approach for less severe forms contrasts with the more uniform
management of afibrinogenemia. In conclusion, while a founda-
tion of consensus exists, the identified variability underscores an
urgent need for standardized national guidelines. Further collab-
orative, evidence-based research is essential to refine clinical def-
initions, reduce uncertainty regarding risk profiles, and ultimately
optimize and harmonize care for patients with inherited fibrino-
gen disorders.

References

1. de Moerloose P, Casini A, Neerman-Arbez M. Congenital fib-
rinogen disorders: an update. Semin Thromb Hemost 2013;
39:585-95.

2. Casini A, Neerman-Arbez M, de Moerloose P. Heterogeneity
of congenital afibrinogenemia, from epidemiology to clinical

10.

11.

12.

13.

14.

15.

16.

17.

consequences and management. Blood Rev 2021;48:100793.

. Neerman-Arbez M, Casini A. Clinical consequences and mo-

lecular bases of low fibrinogenl. Int J Mol Sci 2018;19:192.

. Casini A, Moerloose P, Neerman-Arbez M. Clinical, labora-

tory, and molecular aspects of congenital fibrinogen disorders.
Semin Thromb Hemost 2025;51:103-10.

. Neerman-Arbez M, de Moerloose P, Casini A. Laboratory

and genetic investigation of mutations accounting for con-
genital fibrinogen disorders. Semin Thromb Hemost 2016;
42:356-65.

. Giiven B, Can M. Fibrinogen: Structure, abnormalities and

laboratory assays. Adv Clin Chem 2024;120:117-43.

. Verhovsek M, Moffat KA, Hayward CPM. Laboratory testing

for fibrinogen abnormalities. Am J Hematol 2008;83:928-31.

. Lak M, Keihani M, Elahi F, et al. Bleeding and thrombosis in

55 patients with inherited afibrinogenaemia. Br J Haematol
1999;107:204-6.

. Peyvandi F, Palla R, Menegatti M, et al. Coagulation factor

activity and clinical bleeding severity in rare bleeding disor-
ders: results from the European Network of Rare Bleeding
Disorders. J Thromb Haemost 2012;10:615-21.

Mohsenian S, Palla R, Menegatti M, et al. Congenital fibrino-
gen disorders: a retrospective clinical and genetic analysis of
the Prospective Rare Bleeding Disorders Database. Blood
Adv 2024;8:1392-404.

Casini A, de Morerloose P. How I treat dysfibrinogenemia.
Blood 2021;138:2021-30.

Casini A, Brungs T, Lavenu-Bombled C, et al. Genetics, di-
agnosis and clinical features of congenital hypodysfibrino-
genemia: a systematic literature review and report of a novel
mutation. J Thromb Haemost 2017;15:876-88.

Casini A, Undas A, Palla R, et al. Diagnosis and classification
of congenital fibrinogen disorders: communication from the
SSC of the ISTH. J Thromb Haemost 2018;16:1887-90.
Mumford AD, Ackroyd S, Alikhan R, et al. Guideline for the
diagnosis and management of the rare coagulation disorders:
a United Kingdom Haemophilia Centre Doctors’ Organization
guideline on behalf of the British Committee for Standards in
Haematology. Br J Haematol 2014;167:304-26.

Casini A, de Moerloose P, Congenital Fibrinogen Disorders
Group. Management of congenital quantitative fibrinogen dis-
orders: a Delphi consensus. Haemophilia 2016;22 8§98-905.
Casini A, Kadir RA, Abdelwahab M, et al. Management of
pregnancy and delivery in congenital fibrinogen disorders:
communication from the ISTH SSC Subcommittee on Factor
XII and Fibrinogen. J Thromb Haemost 2024;22: 1516-21.
Mohsenian S, Palla R, Menegatti M, et al. Gynecologic and
obstetric complications in women with congenital fibrinogen
disorders: insights from the Prospective Rare Bleeding Dis-
orders Database. Res Pract Thromb Haemost 2025;9:102960.

Online supplementary material:

Table S1. Survey responses from the 19 participating centres.
Appendix 1. List of contributing centres.

Bleeding, Thrombosis and Vascular Biology 2025; 4:372



