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(seven females and four males) of severe congenital
FXIII-B deficiency have been identified. Patients with
congenital FXIII-B deficiency usually manifest much
milder bleeding symptoms than those with congenital
FXII-A deficiency [2, 3], which may be because patients
with congenital FXIII-B deficiency retain at least some
FXII activity (1-24 % of the normal, Table 1). Patients
with congenital FXIII-B deficiency seldom bleed exces-
sively unless they undergo a “hemostatic challenge”, such
as surgery and trauma. Moreover, in contrast to patients
with FXIII-A deficiency, bleeding episodes in these
patients seldom require FXIII replacement therapy by
blood products including whole blood, fresh frozen plasma
and FXTII concentrates (Table 1).

FXII-B is a carrier of FXIII-A and prevents the rapid
clearance of FXII-A from the circulation in humans [46]
and mice [6]. Since thrombin-activated FXIII stabilizes
hemostatic clots and extracellular matrices by cross-linking
many proteins, its deficiency causes bleeding tendency,
abnormal wound healing, and recurrent miscarriage in
female patients. In fact, pregnancy in patients with severe
congenital FXIII-A deficiency always results in miscar-
riage [47], unless they undergo FXIII replacement therapy
with blood products containing FXIII throughout the term
of pregnancy (Suppl. Table 1).

On the contrary, recurrent miscarriages (twice) occurred
in only one 30-year-old Italian woman (Case 4 in Suppl.
case review) [48], and the FXIII activity in this case was as
low as 1 % of the normal [49]. She also manifested vaginal
bleeding throughout a pregnancy period. The remaining
cases were not reported to have any severe bleeding
symptoms during pregnancy. Delivery is the most serious
physiological hemostatic challenge in women at the end of
pregnancy, and excessive postpartum bleeding was
observed in five of the seven cases (Suppl. case review)
[48, 50, 51]. Three out of five patients with severe post-
partum bleeding were treated with blood products such as
fresh frozen plasma and whole blood [48, 50]. It is a rea-
sonable treatment method for these patients, because both
the blood products contain exogenous FXIII tetramer as
well as exogenous free FXIII-B that can stabilize the
patients’ endogenous free FXIII-A by forming FXIII tet-
ramers [6]. In theory, administration of FXII-B alone is
supposed to be a more logical replacement therapy for
severe congenital FXITI-B deficiency, because the patients
synthesize normal amounts of FXIII-A [49, 50]. Recom-
binant FXIII-B may become commercially available in the
future.

Thus, it is important to advice physicians to be aware of
FXIII-B deficiency, in patients with excessive bleeding in
the presence of hemostatic challenge, such as trauma,
surgery, and delivery.

@ Springer

Conclusion

FXII functions as a fibrin-stabilizing factor and an anti-
fibrinolytic factor, and may be an innate immune factor, as
well. Congenital FXIII deficiency, either FXIII-A or FXIII-
B deficiency, is a rare life-long bleeding tendency, mainly
caused by the degradation of misfolded mutant proteins. In
contrast, the much more common acquired FXIII defi-
ciency is mainly caused by hyper-consumption or hypo-
synthesis, but its patients rarely bleed. Finally, less pre-
valent AH13 is caused by either anti-FXII-A or anti-
FXIII-B autoantibodies, and results in life-threatening
bleeding. Therefore, a physician must measure FXIII
activity whenever he/she encounters a patient with bleed-
ing of unknown cause. When one treats a case with AH13,
one must start immunosuppressive therapy together with
administration of FXIII concentrates.
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Appendix

Members of the Japanese collaborative research group on
acquired/autoimmune hemorrhaphilia due to factor XIII/13
deficiency include: Ichinose A, Souri M, Iwata H, Sakata
Y, Yatomi Y, Maruyama I, Kawamae K, Shigematsu H,
Kobayashi T, Murata K, Ikeda M, Yukawa M, Sugita K,
Maeda M, Kawasugi, K, Ishida F, Matsushita T, Shima M,
Shirahata A, Madoiwa S, Fukutake K, Kitajima I,
Takamatsu J, Miyata S, Fujii T, Takano K, Nakao A,
Eguchi Y, Sakon K, Qjiro M, Ieko M, Tamai Y, Matsuura
Y, Taki M, Wada H, Higasa S, and Nishikawa T.
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