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formally contraindicated in most cases of clinical DIC. In
conclusion, enhanced fibrinolysis plays an important role in
preventing the development of organ failure in a model
ofTF-induced DIC.
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Disorders of Hemostasis

Duplication of exon 13 causes one third of the cases of
mild hemophilia A in northern Italy

A rearrangement of exon 13 in the factor VIII gene has
been identified as the causative mutation in 32% of
Northern Italian patients with mild hemophilia A. We
have demonstrated that all share a common haplotype,
thus suggesting that the mutation likely occurred in a
single ancestor. To date, no predominant mutation has
been identified in mild hemophilia A, therefore it would
be extremely useful to carry out more extensive studies to
ascertain whether the mutation is confined to northern
Italy.
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Hemophilia A (HA) is an X-linked recessive disease,
caused by wide-spread mutations in the factor VIII (FVIII)
gene (http://europium.csc.mrc.ac.uk). Direct high perform-
ance liquid chromatography (DHPLC) screening detected a
causative mutation in 9 of the 18 mild (FVIIIC≥5%) HA
patients among a cohort of 31 patients referred to us from
northern Italy. Since direct sequencing of the whole FVIII
gene of 3/9 uncharacterized patients revealed no
nucleotide alterations, and since these patients had high
residual FVIII:C (>8%) activity, we hypothesized that there
could be a mutational mechanism which: 1) skips the rou-
tine screening techniques; 2) is not as disruptive as the
intron 11 and intron 22 inversions;2 3) does not cause
severe damage to the FVIII protein. An unusual duplication
of exon 133-4 was previously characterized in a patient
treated at our Center. The duplication is the result of an
unequal crossing-over between two non-homologous
regions of misaligned X-chromosomes. Figure 1A shows
that the break points occur on the two X chromosomes
within FVIII gene intron 13 and intron 12. In the recom-
bined chromosome the two normally oriented exons 13
are separated by an AT rich region of 19 tandemly dupli-
cated nucleotides (Figure 1B). We hypothesized that the
mRNA generated could be elongated or produced in two
forms by alternative splicing.

To our knowledge, this patient is still an isolated case.
We, therefore, studied the possibility that this rearrange-
ment may also have been present in some of the unchar-
acterized patients with mild HA. Based on the FVIII genom-
ic DNA sequence (http://genome.ucsc.edu; X-chromosome

positions 151650711-151791079, which we assumed as
nucleotide 1 and nucleotide 140369, respectively) we
designed a pair of oligonucleotides encompassing the
breakpoint region of the recombined X-chromosome:
PAL13F 5'- TCAGTTTGGAAGTATTTTTC -3', extending from
nt 77539 to 77558 of intron 13 and PAL13R 5'-TGTGTAC-
TAAAGTATTGAGA-3', extending from nt 74331 to 74350
of intron 12. The polymerase chain reaction (PCR) was gen-
erated in standard conditions, and carried out for 30 cycles
(94°C for 1 min, 55°C for 20 sec, and 72°C for 2 min),
resulting in the amplification of a 337 bp fragment only in
the patients with the mutation. Intra-test control consist-
ed in the simultaneous amplification of exon 8 (data not
shown).

We examined the 9 uncharacterized patients by PCR and
found that 6 of them, including the 3 in whom direct gene
sequencing had been negative, were in fact positive for this
rearrangement. These findings prompted us to study our
whole series of patients with mild HA, using the exon 13
duplication as first screening  in the patients who had not
yet been investigated. The overall frequency of this muta-
tion was 32% (10/31 patients).

As seen from the pedigree analysis, all patients were
apparently unrelated. HA was familial in 5 cases and spo-
radic in the remaining ones. In 3/5 sporadic cases, the two
available generations consisted of mothers, all of whom
proved to be carriers, and their sons. The recurrence of the
same breakpoint (data not shown), as established by direct
sequencing of all fragments, coupled with the fact that 7/10
positive patients were born in our region (Liguria), led us to
hypothesize that this duplication could have spread from a
single, ancestral event. As a matter of fact, data from bi-
allelic and multi-allelic FVIII intragenic polymorphisms
showed that all patients with mutations had the same hap-
lotype (BclI/IVS18, + allele; XbaI/IVS22, - allele; VNTR IVS 13,
20 CA repeats).

Therefore, the mutation may have arisen as a single
event and was then disseminated throughout the northern
Italian population by a founder effect. The lack of kinship
among the families as well as the fact that about 50% of
the cases were apparently sporadic, observed from the
reported family history, are two features that seemingly
contrast with these results. However, we must remember
that most positive patients had a FVIII:C>8%, that they
had been diagnosed in adulthood following trauma and/or
surgical procedures, and that they could have had undi-
agnosed ancestors. Moreover, for the same reasons we
were only able to examine the members of two genera-
tions. The body of information we obtained allows us to
make some remarks. Firstly, conventional mutation screen-
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ing using PCR-sequencing of the essential region of the
FVIII gene on genomic DNA leaves some gene alterations
undetected. Secondly, it is possible that the high frequen-
cy of this mutation is the result of a founder effect

although it will be essential to study a broader population
of mild HA patients from central and southern Italy in
order to unravel this matter. Since 3/10 patients were born
outside our region, we believe that the first mutation we
should look for in Italian patients with mild HA is dupli-
cation of exon 13.
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Figure 1. Schematic representation of exon 13 duplica-
tion. (A) The location of exon 13 in two misaligned X-
chromosomes is shown. The crossing over (// = break
points) between non-homologous regions creates a
recombined chromosome with two exons 13 duplicated
in frame. (B) The new sequence originating from the
rearrangement, which includes the breakpoint, can be
seen. The AT rich sequence, which is normally present in
intron 12, appears to be tandemly repeated, in patients
with the mutation.

Ex 13

Ex 13

A

B

Ex 12

Ex 13

Tandem repeat

Ex 13

Ex 14

Ex 14

Ex 14

5’

5’

5’

3’

G T ACATG TGCACAAT TAG T TT GAAATAAT T TAATT A GT TT GAAATAAT T TAA A A

Disorders of Hemostasis

Treatment of acquired factor VIII inihibitor with
recombinant activated factor VIIa: data from
the Italian registry of acquired hemophilia

We report on the data collected in the Italian Registry
of acquired haemophilia (AH) in 2001. Recombinant acti-
vated factor VII (rFVIIa) was selected as first-line thera-
py in 19 bleeding episodes because of their severity and
as salvage in one case. Bleeding was controlled in 90% of
the episodes, indicating the efficacy of rFVIIa in HA.

haematologica 2004; 88:759-761
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Acquired hemophilia (AH) is a rare syndrome caused by
inhibitors to factor VIII (rarely to factor IX), characterized by
the sudden onset of bleeding, usually severe, in patients with
no family or personal history of bleeding diatheses.1,2 It is a
medical emergency, requires prompt treatment and is clinically
and financially demanding. Various therapies can be used:
human or porcine FVIII, DDAVP, immunoglobulins, activated
prothrombin concentrate, immunoadsorption and recombi-
nant activated factor VII (rFVIIa). The available data are from
anecdotal case reports and retrospective studies with a lim-
ited number of patients; none of the available agents is effec-
tive in all the patients. rFVIIa, a systemic hemostatic agent
with topical action, is beneficial in a variety of bleeding con-
ditions: hemophiliacs with inhibitor, elective surgery (prosta-

tectomy, hepatectomy, liver transplantation), hereditary
platelet disorders, and severe bleeding secondary to oral anti-
coagulation and trauma.3,4

The multicenter study by Hay et al. on the use of the rFVI-
Ia is the largest so far reported.5 Our study is a retrospective
analysis of the patients reported to the Italian registry in 2001
(www.emonet.org) who were treated with rFVIIa. The follow-
ing information was requested: primary condition, cause of
bleeding or its spontaneous occurrence, site, severity evalu-
ated by the hemoglobin level and by transfusion requirements,
inhibitor titer, therapy, selection criteria and results. The clin-
ical response was evaluated by the patient’s physician at 6, 12,
24 and >24 hours and was scored as very effective (complete
cessation of bleeding), effective (residual minor bleeding), par-
tially effective (reduced but still significant bleeding); inef-
fective. Any adverse event occurring within two months of
the end of treatment was recorded. Twenty-eight new patients
were registered, 15 of whom were treated with rFVIIa, 11 with
other modalities, and 2 who did not require treatment (Table
1). rFVIIa was selected as first-line treatment in 19 bleeding
episodes because of the severity of the episode and as salvage
treatment in case 1 (Table 2). The median total dose to con-
trol the bleeding (primary end-point) in groups treated with
bolus or continuous infusion was 309 and 474.5 µg/kg,
respectively, with a wide range. One patient concomitantly
received tranexamic acid. Treatment was very effective or
effective in 13/15 patients (86.6%) and in 18/20 bleeding
episodes (90.0%), within 24 (14 episodes) and 48 hours (4
episodes), including the recurrences. There were no differ-
ences between the groups treated with intermittent or con-
tinuous infusion (data not shown). Treatment was scored par-




