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The thrombin-mediated conversion of fibrinogen to fibrin
and the subsequent stabilization of thefibrin clot by activated
FXIII are vital to adequate hemostasis. Once cross-linked, the
fibrin clot is relatively resistant to fibrinolysis, ensuring long-
term stability of the fibrin clot to permit repair of the
damaged vessel. Indeed, qualitative or quantitative defects
in either fibrinogen or FXIII may result in bleeding.1,2 Con-
versely, elevated fibrinogen levels are considered a risk factor
for thrombotic disease, whereas FXIII may affect thrombotic
risk in selected patient groups.3–5 Thus, thrombosis and
hemostasis critically involve both fibrinogen and FXIII, which
in turn are fascinating molecules in terms of structure and
function, and clinical impact. The biochemical and biophysi-
cal properties of the fibrin clot have been partly elucidated
and help us understand the mode of action of clot formation;
moreover, determinants of (in)stability of the clot have been
identified.6–8 FXIII is a complex molecule that exists in a
different form in plasma (as a A2B2 heterotetramer) and
within cells including platelets (as an A2 homodimer). Both
fibrinogen and FXIII have properties beyond their well-rec-
ognized role in thrombosis and hemostasis.9–11

We are proud and pleased to present a comprehensive
overview of new clinical and basic science developments in
the field of fibrin formation and crosslinking. This issue of
Seminars in Thrombosis & Haemostasis starts with a provoca-
tive paper by Litvinov andWeiselwho review the relevance of
fibrin(ogen) for clinicians and biochemists.12 The relatively
mild phenotype of thefibrinogen knockoutmicehas led some
biochemists and clinicians to conclude that fibrinogen is not
very important, but critical arguments against this conclusion
are provided by Litvinov and Weisel. Subsequently, Macrae
and coworkers present an update of biochemical and clinical
studies on the fibrinogen gamma prime splice variant,13

which has biophysical and biochemical features that are

markedly distinct from “normal” fibrinogen, and appears
associated with thrombotic disease. Besides the fibrinogen
gamma prime variant, which is present in all of us, rare
mutations in fibrinogen leading to decreased plasma levels,
decreased fibrinogen function, or both, can occur and are
associated with both a bleeding tendency and thrombotic
complications. Neerman-Arbez and coworkers provide a
comprehensive description of the screening for, and molecu-
lar characterization of, congenital fibrinogen abnormalities,
and provide an update on themutations that have so far been
identified.14 Casini and colleagues then discuss therapeutic
options in patients with congenital fibrinogen abnormalities
and highlight difficult situations, including obstetric manage-
ment and treatment of thrombotic events.15

The use of fibrinogen concentrate to treat acquired fibrin-
ogen deficiencies, such as encountered in massive bleeding
due to trauma, surgery, or due to postpartum bleeding, has
gained popularity over the past decade. Samama argues
against the liberal use of fibrinogen concentrates inmassively
bleeding patients and calls for additional studies to clarify the
role of fibrinogen concentrates in this setting.16 Subsequent-
ly, Undas provides in-depth information on commonly used
laboratory tests to assessfibrin clot properties in both routine
diagnostics and research settings.17 Fibrinogen is synthesized
in the liver, and patients with liver diseases may acquire
quantitative and qualitative defects in fibrinogen. The con-
sequences of these changes are discussed by Lisman and
Ariëns, who provide evidence of qualitative improvements
in fibrin structure in these patients despite quantitative
defects.18 Alterations in fibrin(ogen) may contribute to
thrombotic events that may occur in patients with liver
diseases. In addition, fibrin(ogen) may play a role in the
pathogenesis of liver diseases. Evidence from experimental
animal models linking fibrin(ogen) to disease pathology is
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discussed by Kopec and Luyendyk.19 Another extrahemo-
static function of fibrinogen is dealt with by Ko and Flick who
discuss the central role of fibrinogen in host defense or
pathogen virulence in Staphylococcus aureus infection.20

The section on FXIII of this issue of Seminars in Thrombosis
& Haemostasis starts with a paper by Schroeder and Kohler,
which deals with an update on structural features of the
plasma FXIII heterotetramer and the cellular FXIII homo-
dimer.21 In addition, the authors outline the various functions
of FXIII beyond its well-recognized function as a fibrin
stabilizer. Subsequently, Muszbek and Katona outline diag-
nosis and treatment of congenital and acquired FXIII defi-
ciencies and highlight issues with FXIII assays and novel
developments regarding allo- and autoantibodies directed
to FXIII.22 Next, practical guidelines for the use of FXIII
concentrates in congenital and acquired FXIII deficiency are
given by Lassila.23 Finally, Byrnes and Wolberg review estab-
lished and recently recognized actions of FXIII toward the
fibrin clot, which include effects on fibrin structure and
stability, fibrin contraction, and mechanical stability, as
well as the role of FXIII in red cell retention in growing
thrombi.24 In addition, epidemiological and experimental
evidence for a role of FXIII in venous and arterial thrombosis
is discussed.

We hope that readers of Seminars in Thrombosis & Haemo-
stasis enjoy this comprehensive overview of recent develop-
ments in this field and trust this compilation will inspire
many to perform additional experimental or clinical work to
fill in knowledge gaps that have been identified by the
contributing authors.
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