1634 Letters to the Editor
3 Warkentin TE, Heddle NM. Laboratory diagnosis of immune heparin-induced thrombocytopenia. Curr Hematol Rep 2003; 2: 148–57.
4 Shibata S, Harpel PC, Gharavi A, Rand J, Filit H. Autoantibodies to
heparin from patients with antiphospholipid antibody syndrome
inhibit formation of antithrombin III-thrombin complexes. Blood
1994; 83: 2532–40.
5 Martinuzzo ME, Forastierio RR, Adamczuk Y, Pombo G, Carreras
LO. Antiplatelet factor 4–heparin antibodies in patients with antiphospholipid antibodies. Thromb Res 1999; 95: 271–9.
6 Kovacs MJ. Successful treatment of heparin induced thrombocytopenia (HIT) with fondaparinux. Thromb Haemost 2005; 93: 999–
1000.
7 Parody R, Oliver A, Souto JC, Fontcuberta J. Fondaparinux
(ARIXTRA) as an alternative anti-thrombotic prophylaxis when there

is hypersensitivity to low molecular weight and unfractionated heparins. Haematologica 2003; 88: ECR32.
8 Spinler SA. New concepts in heparin-induced thrombocytopenia:
diagnosis and management. J Thromb Thrombolysis 2006; 21: 17–21.
9 Savi P, Chong BH, Greinacher A, Gruel Y, Kelton JG, Warkentin TE,
Eichler P, Meuleman D, Petitou M, Herault JP, Carioiu R, Herbert
JM. Eﬀect of fondaparinux on platelet activation in the presence of
heparin-dependent antibodies: a blinded comparative multicenter
study with unfractionated heparin. Blood 2005; 105: 139–44.
10 Girardi G, Redecha P, Salmon JE. Heparin prevents antiphospholipid
antibody-induced fetal loss by inhibiting complement activation. Nat
Med 2004; 10: 1222–6.

Incidence of bleeding symptoms in 100 patients with inherited
afibrinogenemia or hypofibrinogenemia
F . P E Y V A N D I ,* S . H A E R T E L , S . K N A U B

and P . M . M A N N U C C I *

*Angelo Bianchi Bonomi Hemophilia and Thrombosis Centre, Luigi Villa Foundation, University of Milan and IRCCS Maggiore Hospital,
Mangiagalli and Regina Elena Foundation, Milan, Italy; and ZLB Behring GmbH, Clinical Research and Development Department, Marburg,
Germany

To cite this article: Peyvandi F, Haertel S, Knaub S, Mannucci PM. Incidence of bleeding symptoms in 100 patients with inherited afibrinogenemia
or hypofibrinogenemia. J Thromb Haemost 2006; 4: 1634–7.

Congenital deﬁciency of plasma ﬁbrinogen is a hereditary
bleeding disorder with an autosomal recessive pattern of
inheritance [1] and an estimated incidence of 1–2 per million in
the general population [1]. Due to the rarity of the disorder, the
available data on the incidence of bleeding episodes, prevalent
clinical manifestations and treatment modalities are scarce [2–
7]. Aﬁbrinogenemia is sometimes associated with symptoms
that are unusual in patients with defects of coagulation factors,
such as thrombotic complications and miscarriages [8–12].
However, knowledge on the incidence and signiﬁcance of these
unusual symptoms is inﬂuenced by publication bias. Fresh
frozen plasma, cryoprecipitate (cryo) and lyophilized ﬁbrinogen concentrates are the main sources of ﬁbrinogen for
replacement therapy, but there is limited knowledge on optimal
dosages and target plasma levels. Finally, there is little
experience on the use of prophylactic replacement therapy. In
order to ﬁll these gaps of knowledge, we report here on the
results of a questionnaire survey based upon the data obtained
in 100 a- or hypoﬁbrinogenemic patients.
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In Europe and Canada the questionnaire was sent to 14
physicians known to treat patients with ﬁbrinogen deﬁciency
from their publications, from marketing information (use of
the ﬁbrinogen concentrate manufactured by ZLB Behring,
Marburg, Germany) or from asking hemophilia centers. In the
USA, the questionnaire was sent to 97 hemophilia centers from
the national registry. This survey and its design were agreed
upon by the Food and Drug Administration, because there is
no ﬁbrinogen concentrate in the USA and little is known about
the incidence of bleeding and treatment practice in patients
with ﬁbrinogen deﬁciency. The general part of the questionnaire (available upon request) was meant to gather information
on the number of patients under the care of each physician, the
peak levels of plasma ﬁbrinogen considered necessary for
hemostasis, the laboratory assay used to measure plasma
ﬁbrinogen, and the types of products used for treatment. A part
speciﬁc for each patient collected demographic variables and
the protocol adopted for prophylactic or on-demand treatment
of spontaneous, post-traumatic or surgical bleeding episodes
categorized according to location. The incidence of bleeding
episodes was calculated for each patient starting from the time
period when she/he started to be followed up regularly at the
treatment center. Analysis was done separately for patients on
prophylaxis or on-demand treatment, and for each of the main
replacement products.
Thirty-four physicians from 10 different countries [USA
(11), Italy (9), Canada (3), Austria (2) Iran (2), Germany (2),
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Spain (2), Switzerland (1), Turkey (1) and UK (1)] responded to
the questionnaire because they followed at least one patient
with a- or hypoﬁbrinogenemia. Data from 100 patients (53
males and 47 females, median age 20.5 years, range 7 months
to 75 years) were obtained. The most common method used
for plasma ﬁbrinogen determination was the Clauss ﬁbrin
polymerization assay. PatientsÕ ﬁbrinogen levels ranged from 0
to 116 mg dL)1, with a median level of 6 mg dL)1. Seventytwo patients had levels of < 10 mg dL)1, 26 between 10 and
50 mg dL)1, and one more than 50 mg dL)1 (1 missing). The
only patient with relatively high ﬁbrinogen value
(116 mg dL)1) was reported to be a bleeder and not to have
dysﬁbrinogenemia (values of immunoreactive ﬁbrinogen were
similar to those of functional ﬁbrinogen).
A total of 517 bleeding episodes (322 spontaneous, 100
trauma-related, 79 surgery-related and 16 ÔotherÕ or ÔunspeciﬁedÕ) were reported. The mean annual incidence of bleeding
episodes was 0.5 for patients on prophylactic replacement
therapy (range 0–2.6) and 0.7 for patients on on-demand
therapy (range 0–16.5). Although the incidence of bleeding
appears to be low, there were 15 patients treated on demand
who had an annual incidence equal or greater than one per year
(Table 1). Of these 15 more frequent bleeders (13 had
ﬁbrinogen levels of < 10 mg dL)1), some had been followed
at the hemophilia centers for < 12 months, so their reported
incidence of bleeding may be somewhat inaccurate (Table 1).
Of the reported bleeding episodes, 40% were of mucosal type,
54% non-mucosal, and 6% unspeciﬁed. Among the 72 patients
with severe ﬁbrinogen deﬁciency (< 10 mg dL)1), the most
frequent hemorrhages were hemarthrosis (25%), muscle hematoma (17%), gastrointestinal (GI) bleeding (17%), epistaxis
(10%) and menorrhagia (7%). Central nervous system (CNS)
and intra-retroperitoneal bleeding were reported rarely (4%
each). Two patients had a thrombotic episode (see below) and
four of 30 women of childbearing age had a miscarriage.

Among the 26 patients with milder ﬁbrinogen deﬁciency
(10 mg dL)1 or more) the most frequent hemorrhagic symptom was menorrhagia (in 46% of patients), whereas hemarthrosis (14%), muscle hematoma (12%), GI bleeding (5%) and
epistaxis (6%) were less frequent than in patients with severe
deﬁciency. There was no case of CNS and intra-retroperitoneal
bleeding, thrombosis and miscarriage.
For life-threatening bleeding episodes such as CNS bleeding
the target of treatment indicated by all the questionnaire
respondents was to achieve postinfusion peaks of plasma
ﬁbrinogen of 150 mg dL)1 for a time period varying between 4
and 14 days. For less severe bleeding episodes, peaks between
50 and 70 mg dL)1 for 1–5 days (median 2 days) or of
100 mg dL)1 for shorter periods (1–2 days), were indicated.
For major surgery, duration of treatment ranged between 4
and 14 days, with peaks of 150 mg dL)1, but a higher level
(200 mg dL)1 or more for 10–14 days) was adopted by USA
physicians. For minor surgery the duration of treatment was
between 1 and 7 days, with peaks of 100 mg dL)1.
Seventy-six patients were treated on demand and 19 were on
regular prophylactic treatment; ﬁve patients had been, at
different times, on both on-demand and prophylactic treatment. For the patients treated on demand the bleeding episodes
that most frequently required treatment were hemarthroses,
hematomas and GI bleeding. Of the 74 surgical procedures 52
(70%) were minor and 15 (20%) major, seven (10%) procedures were not speciﬁed. The types of replacement material
were ﬁbrinogen concentrates (in 52% of the procedures), and
cryo (in 42%). Fibrinogen concentrate and cryo were judged to
be equally effective (excellent/good haemostatic efﬁcacy
>90%).
Nineteen patients were on regular prophylaxis (17 with
ﬁbrinogen concentrates and two with cryo). Typical reasons for
this mode of treatment delivery were previous CNS bleeding
and frequent spontaneous bleeding. Daily doses of ﬁbrinogen

Table 1 Details of patients treated on demand with at least one bleeding episode per year
Patients
code

Plasma
ﬁbrinogen
levels (mg dL)1)

Duration of
follow-up
(years)

Number
of events*

Incidence
per year

Treatment
products

2001
2002
2003
7001
7002
12001
15001
18002
19002
20001
20002
21001
21002
26001
33001

<10
<10
<10
<10
<10
<10
<10
<10
<10
<10
32
<10
<10
<10
89

8.0
0.3
6.9
0.8
5.0
23.6
2.8
0.1
1.0
0.5
0.5
0.2
0.9
3.4
0.2

11
3
15
2
18
61
46
1
1
1
1
1
1
15
1

1.4
9.0
2.1
2.6
3.6
2.6
16.5
7.6
1.0
2.1
1.8
4.2
1.0
4.4
4.0

Concentrate
Mixed
Mixed
Mixed
Concentrate
Mixed
Mixed
Mixed
Cryoprecipitate
Mixed
Other
Concentrate
Concentrate
Concentrate
Cryoprecipitate

*If the ﬁrst event occurred on the start date of on-demand treatment, it was not taken into account.
Concentrate denotes commercial ﬁbrinogen concentrates.
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ranged from 18 to 120 mg kg)1, with a median of 53 mg kg)1.
Most patients (59%) received weekly doses, the remaining
patients were treated every 2 weeks or once a month. The two
patients on cryo received weekly doses of 10 and 18 bags of
cryo, respectively. Nine of the 19 patients treated prophylactically had no breakthrough bleeding, ﬁve of 19 suffered from
1–2 episodes per year, two from two to four episodes, and two
patients experienced CNS bleeding during prophylaxis (on
weekly treatment, one with cryo, one with ﬁbrinogen). No
information was provided on the ﬁbrinogen levels attained at
the time of these breakthrough bleeding episodes. Ischemic
stroke occurred in a patient treated bi-weekly with 63 mg kg)1,
which was changed to the same dosage every 3 weeks but with
this schedule a CNS bleeding occurred. With 42 mg kg)1 no
event occurred in the last 3 years. For another patient on
prophylaxis with cryo the dose was changed due to ÔthrombosisÕ, but the type of the thrombosis was not speciﬁed.
This survey is retrospective and based upon a questionnaire,
and has therefore all the limits and biases of this type of
analysis. According to previous reports [1–6], bleeding manifestations are highly heterogeneous in ﬁbrinogen-deﬁcient
patients, ranging from mild to catastrophic in severity. This
survey is the ﬁrst that attempts to provide data on the incidence
of bleeding episodes in these patients. The mean annual
incidence in patients treated on-demand was 0.7 (0–16.5).
These wide ranges conﬁrm the heterogeneity of the disease:
some patients do not bleed at all, others bleed more frequently,
for example, 15 patients had more than one bleeding event per
year (Table 1). A few patients among the frequent bleeders had
been followed up for < 12 months, so that their reported
incidence of bleeding may be inaccurate. However, even if the
calculated incidences were doubled, the mean number of
bleeding episodes per year would still be close to one per year,
which is unexpectedly low. In hemophilia A and B, for
instance, the average frequency of bleeding is no < 10–15
episodes per year [13].
This survey also indicates that the therapeutic approaches of
the participating physicians were variable. The peak ﬁbrinogen
level most often recommended for on-demand treatment of
minor bleeding was approximately 100 mg dL)1, but the target
level for major episodes such as CNS bleeding was higher
(150 mg dL)1). Minor episodes, like epistaxis, were usually
treated with target peaks of 50–70 mg dL)1. Duration of
treatment ranged from 1 to 2 weeks for major events, from 1 to
7 days for minor events. The main types of replacement material
used (ﬁbrinogen concentrates and cryo) seem to be equally
effective, but ﬁbrinogen concentrates have a better safety proﬁle
because they are virus-inactivated. The volume of infusion
required for adequate hemostasis is much larger for cryo and
high amounts of unnecessary proteins such as factor VIII and
von Willebrand factor are infused with this blood product.
Finally, more precise dosing can be accomplished with ﬁbrinogen concentrates in order to achieve the desired target plasma
levels, because their potency is known, in contrast to cryo.
There were only few data to compare bleeding events before
and after the start of prophylaxis, so that it is difﬁcult to assess

the efﬁcacy of this mode of treatment delivery. Surprisingly, the
mean incidence of bleeding episodes in patients on prophylaxis
was not much lower than that in patients treated on demand. A
severe manifestation such as intracranial bleeding occurred in
two patients on prophylaxis. Unfortunately, there were no data
about the plasma levels of ﬁbrinogen at the time of the events.
As the pharmacokinetics of ﬁbrinogen after replacement
therapy show a large between-patients variability [14], adjustment of the prophylactic schedule to the pharmacokinetic data
of the individual patient might be an option. Four of 30 women
in the fertile age had a miscarriage, so that this complication
appears frequently in this series as in others [3,5]. Two patients
experienced thrombotic events under prophylactic treatment.
Occurrence of thrombosis in patients with ﬁbrinogen deﬁciency
has been repeatedly described [3,5–12]. The prevailing hypothesis on the mechanism of this complication is that thrombin
activity, which forms at a normal rate in patients with
ﬁbrinogen deﬁciency, is poorly neutralized because the thrombin-neutralizing activity of ﬁbrin is lacking (so called antithrombin VI) [7,12]. This hypothesis, however, is not consistent
with the observation that in this as well as in other reported
cases, thrombosis developed not only in untreated patients but
also in those receiving replacement therapy. More studies
should be done to understand the mechanism of thrombosis
but they are rendered difﬁcult by the rarity of ﬁbrinogen
deﬁciency.
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S, Krzensk U, Egbring R. Pharmacokinetic properties of a pasteurised
ﬁbrinogen concentrate. Transfus Apher Sci 2005; 32: 239–46.

MedWatch: an important instrument for postlicensing
surveillance
L. M. ALEDORT
The Mary Weinfeld Professor of Clinical Research in Hemophilia, Mount Sinai School of Medicine, New York, NY, USA

To cite this article: Aledort LM. MedWatch: an important instrument for postlicensing surveillance. J Thromb Haemost 2006; 4: 1637.

In 2004, the Journal of Thrombosis and Haemostasis published
a controversial paper on thrombotic events occurring postlicensing for factor VIII inhibitor bypass activity (FEIBA) vs.
recombinant factor VIIa (rFVIIa) [1]. In 2006, the Journal of
the American Medical Association (JAMA) published a paper
[2] that extends these previously published observations. The
results of this article are in keeping with the prior report but
now focus only on off-label use of rFVIIa to January 1, 2005.
These earlier off-label thrombotic episodes from MedWatch
were reported [3] and responded to [4]. Of the deaths reported
in the JAMA paper, 72% were due to thromboembolic events.
As in the initial report [1], cerebrovascular and myocardial
events led the list. Of note is that, for on-label use in
hemophilia, the reported rate of thrombosis for rFVIIa is
equal to that of FEIBA. As in prior reports [1,3] few data
are available regarding dose relationship to these adverse
events.
These reports should put patients and treatment-givers on
notice that when making therapeutic choices that are not made
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on evidence-based data, they can be accompanied by complications, most unwanted, and not inconsequential morbidity
and mortality. Caveat emptor.
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