
In light of the results of the French study,
one can only agree with the recommendation
of Lepretre et al that FCA should not be used
for the treatment of CLL outside of clinical
trials. The question of whether alemtuzumab
should no longer be used in any chemoimmu-
notherapy is an entirely different issue. It
should be emphasized that a recent random-
ized trial showed that the second-line use of
fludarabine plus intravenous alemtuzumab,
FA, led to a significant improvement of the
overall survival rate without excess toxicity, in
particular in CLL patients with advanced Rai
stages.5 Therefore, it is likely that alemtu-
zumab will have a defined, valuable role in the
management of CLL, for example, for high-
risk patients or at relapse.
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Novel treatment for congenital FXIII
deficiency
----------------------------------------------------------------------------------------------------------------

Hans P. Kohler UNIVERSITY OF BERN

Congenital Factor XIII (FXIII) deficiency is a rare autosomal recessive inherited
disease leading to severe bleeding diathesis. In this issue of Blood, Inbal and col-
leagues report on a safe and novel treatment of this rare disorder with recombinant
FXIII (rFXIII).1

In 1960, Duckert et al described the first
clinical case of congenital FXIII defi-

ciency.2 They investigated a young Swiss boy
presenting with severe bleeding diathesis asso-
ciated with slow and poor wound healing but
normal routine coagulation tests. They ob-
served an increased lability of the clot and al-
though no proof was available, they postulated
the deficiency of a plasma protein that makes
the fibrin clot insoluble in urea and suggested a
deficiency of fibrin stabilizing factor described
by Laki and Lorand in 1948.3 After transfus-

ing the patient with fresh frozen plasma, his
bleeding symptoms improved. It is interesting
to note that this very patient took part in a ge-
netic study 45 years later and congenital FXIII
A-subunit deficiency could be confirmed by
sequencing, structural analysis, and cell
expression.4

What do we learn from this case report
published 52 years ago? Quite a lot. First of all,
congenital FXIII deficiency needs prophylac-
tic replacement therapy to avoid fatal or se-
verely disabling bleeding complications after

FXIII B-subunit, the carrier protein, is synthesized and secreted by the liver, whereas FXIII A-subunit is
synthesized and released by cells of bone marrow origin. Both subunits are assembled in plasma to a
tetrameric molecule consisting of 2 A- and 2 B-subunits (A2B2). In patients with congenital FXIII A-subunit
deficiency, only free FXIII B-subunit circulates in plasma. After administration of rFXIII-A, both subunits are
assembled in plasma to tetrameric FXIII in the same way as in healthy subjects.
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only minor trauma or even spontaneous intra-
cranial haemorrhages. Secondly, the diagnosis
of congenital FXIII deficiency must be based
on accurate laboratory tests. As shown in 1960,
the usual screening tests for coagulopathies
such as prothrombin time, activated partial
thromboplastin time, and thrombin time, do
show normal values in case of FXIII defi-
ciency. Therefore, if clinical symptoms indi-
cate a bleeding disorder, a complete evaluation
of the clotting system is required including a
specific test that detects FXIII deficiency.
Nowadays clot solubility tests like those used
by Duckert et al are no longer recommended
because of the high number of undiagnosed or
late-diagnosed FXIII deficiencies attributable
to this test.5 Correct diagnosis is as important
as the correct treatment because every patient
left undiagnosed will suffer from severe bleed-
ing complications and probably death. Hence,
diagnosis of congenital FXIII deficiency
should not be delayed in any child with an un-
known bleeding tendency especially when
prolonged umbilical cord bleeding is observed
after birth.

Treatment of patients with congenital
FXIII deficiency normally consists of prophy-
lactic administration of plasma-derived pas-
teurized FXIII concentrate every 4 to 6 weeks
at a dosage ranging from 10 to 35 U/kg.6 Pro-
phylaxis is highly efficient because of the long
half-life of FXIII. When prophylactic treat-
ment is available the prognosis is very good,
although there is a lifelong risk of bleeding.

Inbal et al have now taken the treatment of
such patients a big step further because
plasma-derived FXIII concentrates do carry a
risk for infection with blood-borne pathogens
but also allergic reactions. In their multi-
national, open-label, single-arm, phase 3 pro-
phylaxis trial in patients with congenital FXIII
A-subunit deficiency, they investigated the
efficacy and safety of a new rFXIII manufac-
tured in Saccharomyces cerevisiae (baker’s
yeast).1 This rFXIII A-subunit associates in
plasma with the endogenous FXIII B-subunit
to form a stable FXIII heterotetramer (see
figure) because FXIII circulates in plasma as a
tetramer consisting of 2 catalytic A-subunits
and 2 carrier B-subunits (A2B2).7 In a
phase 1 clinical trial, rFXIII had a half-life
similar to that of native FXIII and was found
to show a good safety profile.8 Inbal et al also
address the issue of the development of non-
neutralizing antibodies, which is a major prob-
lem in patients with hemophilia. For their

study, 41 patients were enrolled at 23 centers
in 11 countries for a 52-week treatment period
of monthly 35 IU/kg of rFXIII intra-
venously.1 Throughout the treatment period,
only 5 trauma-induced bleeding episodes in
4 patients required additional treatment with
FXIII-containing products. Transient, non-
neutralizing, low-titer anti-rFXIII antibodies
developed in only 4 patients. However, these
nonneutralizing antibodies declined below
detection limits in all patients despite further
exposure to rFXIII.1

These findings have important implica-
tions for the treatment of patients with con-
genital FXIII deficiency by providing a novel
and safe treatment with rFXIII instead of
plasma-derived products. This work by Inbal
and colleagues establishes a new treatment
standard for FXIII deficient patients.

What should we expect next from rFXIII?
A favorable cost-effectiveness profile needs to
be established so that rFXIII becomes widely
used. In this context it must be noted that,
especially in some developing countries, con-
genital FXIII deficiency is expected to be
much higher because of traditional consan-
guineous marriages. Inherited bleeding disor-
ders are a major problem in such countries and
the safety of plasma-derived factor concen-
trates as well as multidisciplinary comprehen-
sive care is not always guaranteed.

In the future, the availability of rFXIII also
has possible implications in patients with ac-
quired FXIII deficiency. Congenital FXIII
deficiency is associated with a complete lack of
circulating plasma FXIII A-subunit antigen,
but clinically significant reductions in FXIII
levels have also been reported in a number of
conditions, such as major surgery, liver cirrho-
sis, graft-versus-host disease, sepsis, and
chronic inflammatory bowel disease. In these
acquired FXIII deficiency states, FXIII A-
subunit levels can drop into a range of 20% to
50%.9,10 The reduction is caused by decreased

synthesis or consumption. Further studies are
needed to see whether FXIII substitution
therapy with rFXIII will be an option in pa-
tients with acquired FXIII deficiency.

In conclusion, Inbal et al describe a safe
and novel treatment of patients with congeni-
tal FXIII. This is good news for all patients
with this rare bleeding disorder. However, it is
also important that all patients with this hem-
orrhagic diathesis are correctly investigated
and diagnosed because congenital FXIII defi-
cieny is probably the most underdiagnosed
rare bleeding disorder in the world.
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CD20 antibodies: type II to tango?
----------------------------------------------------------------------------------------------------------------
Marinus H. J. van Oers ACADEMIC MEDICAL CENTER AMSTERDAM

Although the chimeric anti-CD20 monoclonal antibody (mAb) rituximab has revo-
lutionized the treatment of B-cell non-Hodgkin lymphoma (NHL), still many pa-
tients relapse and an increasing number become refractory to rituximab-containing
therapy. This has initiated intense research to develop more potent anti-CD20
antibodies.
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