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Experience with recombinant-activated factor VII in 30 patients with
congenital factor VII deficiency
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Abstract

Recombinant-activated factor VII (rFVIIa) represents a therapeutic advance for the treatment and prevention of haemorrhage
in patients with the rare bleeding disorder, congenital FVII deficiency. Thirty-nine cases of the use of rFVIIa in 30 patients
with congenital FVII deficiency were identified from the international, internet-based registry haemostasis.com, which is a
repository of case reports on the investigational use of rFVIIa that have been voluntarily submitted by physicians worldwide.
These registry data have limitations compared with clinical-trial data but give valuable insights into a treatment for a rare
disease that is virtually impossible to assess in conventional clinical trials. rFVIIa was used in: elective surgery (13 cases);
haematoma (9 cases); emergency surgery (6 cases); epistaxis (4 cases); menorrhagia (2 cases); cover during childbirth
(2 cases); disseminated intravascular coagulation (1 case; premature infant); removal of intradermal stitches (1 case); and
haematuria (1 case). In 22/39 cases, rFVIIa was used prophylactically. Total dose and dosing schedules varied; median
individual dose was 13.3 pg/kg body weight (bw) (range 1.2—223.8 ng/kg bw), median total dose was 38 jug/kg bw (range 1.2—
758 pg/kg bw) and median number of doses was 3 (range 1-55). rFVIIa was generally associated with bleeding cessation or
markedly reduced bleeding. Two adverse events were reported, but neither was regarded as being related to rFVIIa. These 39
cases support data confirming the safety and efficacy of rFVIIa in its EU-licensed indications, including that for preventing
and/or controlling haemorrhage in patients with congenital FVII deficiency.
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Introduction consequences of these mutations vary [4]; a multi-

Congenital factor VII (FVII) deficiency is a rare centre study of 313 patients with congenital FVII

autosomal-recessive bleeding disorder that has an
estimated incidence of 1/500,000 of the general
population [1]. FVII plays a pivotal role in the
initiation of haemostasis and coagulation. Binding of
FVII to tissue factor (TF) in the damaged vascular bed
results in rapid conversion of FVII to activated FVII
(FVIIa) through the action of proteases [2]. In turn,
FVIla plays a key role in the early phases of the
intrinsic and extrinsic pathways of coagulation
through its activation of factor IX (FIX) and factor
X (FX) [2]. Molecular studies have identified more
than 40 single base-pair deletions and several short
deletions in the FVII gene [3]. The clinical

deficiency identified 125 different mutations in the
FVII gene; these mutations are associated with a
range of clinical phenotypes, from asymptomatic to
life-threatening and disabling disease states [5].

Type I FVII deficiency, which is characterised by
low levels of both FVII activity and the FVII antigen
(as opposed to type II deficiency, which is character-
ised by low levels of FVII activity but virtually normal
FVII antigen levels), is the most common form of the
disease and causes highly variable symptoms that
correlate poorly with FVII levels [6—8]. However, data
have shown that FVII activity of less than 1% is
associated with a severe bleeding disorder that is
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equivalent to severe FVIII deficiency [9]. The most
frequent spontaneous symptoms of FVII deficiency
include nosebleeds, menorrhagia, haemarthrosis and
soft-tissue bleeding [7,10]. Severe and life-threatening
intracranial bleeding is reported to occur in at least
16% of FVII-deficient neonates [11], but this
complication has been observed only rarely in other
case series [7,12].

Haemostasis can generally be achieved by raising
FVII activity levels above 10—15% of normal levels
[13]. Current treatment options rely mainly on
replacement therapy [5,10] and include recombinant
FVIIa (rFVIIa), plasma-derived FVII concentrates,
prothrombin concentrates (PCCs), older FIX con-
centrates and fresh frozen plasma (FFP) [6,14,15].
Although older FIX concentrates have been used to
treat FVII-deficient patients [16—18], these contain
variable amounts of FVII, along with potentially
thrombolytic, activated forms of FVII, FIX and FX
[6,16]. In contrast, modern FIX concentrates, which
are prepared using monoclonal antibodies and
recombinant forms of FIX, contain no FVII and
cannot be used to treat FVII deficiency [6]. Plasma
infusions with FFP are associated with a risk of volume
overload, infectious complications and an inability to
reach the required levels of FVII activity, and are only
recommended when other treatment options are
unavailable [6,15,19].

Recombinant FVIIa (NovoSeven®; Novo Nordisk
A/S, Bagsvaerd, Denmark) (15-30 pg/kg bw at 4—
12 h intervals) is regarded as the treatment of choice
for FVII deficiency [6,10,15,20,21]. It was originally
developed for the treatment of bleeding in patients
with haemophilia A or B with inhibitors towards FVIII
or FIX, respectively. However, rFVIla is increasingly
being used as a haemostatic agent for the treatment of
bleeding in a variety of conditions, such as Glanz-
mann’s thrombasthaenia [22-26], von Willebrand
disease [25-29], Bernard—Soulier syndrome [22,30—
32] and FXI deficiency [33,34]. Accordingly, in
February 2004, the European Medicines Agency
(EMEA) approved rFVIIa for the treatment of
haemorrhage associated with congenital FVII
deficiency and platelet-refractory Glanzmann’s
thrombasthaenia.

Although case reports of the use of rFVIla in
patients with congenital FVII deficiency have
appeared in the literature [10,21,35-45], full-scale
randomised clinical trials have not been possible due
to the low frequency of the condition. In situations in
which clinical trials are difficult to perform, voluntary
registry submissions have provided valuable insight
into the investigational use of drugs. Haemostasis.com
is an international, internet-based registry that was
established to capture clinical experiences relating to
the investigational use of rFVIIa [46]. Between its
launch in June 2001 and closure for data analysis in
December 2003, more than 1100 entries covering a

range of indications have been recorded. We report
here the findings of submissions to the kaemostasis.com
registry on the use of rFVIIa in congenital FVII
deficiency.

Materials and methods
Patients

Haemostasis.com is a global web-based registry of case
reports of patients treated with rFVIIa as prophylactic
or rescue therapy for a diversity of severe bleeding
episodes. The registry was independently managed and
overseen by a steering committee of medical experts
[46] and supported by an unrestricted educational
grant from Novo Nordisk. Entry of records was
voluntary and at the discretion of the case providers.
In all cases, the rFVIIa had been purchased for its
licensed indications by the case providers’ institutions;
no special provisions for supply were made. As no
formal clinical investigation was undertaken and
haemostasis.com served only as a repository, Ethical
Committee approval was not sought.

Cases outlining the use of rFVIIa in patients with
congenital FVII deficiency were identified from the
haemostasis.com registry using the search term “Coa-
gulopathy, congenital FVII deficiency”. In order to
minimise potential bias, all cases were included
without pre-selection, regardless of whether or not
data were available for all data categories.

Each bleeding episode, or case of bleeding preven-
tion, was reported as a separate case, and cases were
only included if (i) the case provider gave consent for
their data to be published; and, (ii) sufficient data were
available for meaningful analysis in the specific data
category. A minimum amount of information had to
be supplied by the case provider, who was asked to
provide any data that were missing from the registry
template and to validate the data that had already been
entered in the case report.

Data analysis

The registry template requested the following infor-
mation from each case provider: patient age, gender,
weight and blood pressure; cause, severity and site of
bleeding; all medications administered before and after
the use of rFVIIa, including antifibrinolytic therapy
and haematological replacement therapy (number of
units of blood products, e.g. packed cells, whole blood,
FFP, cryoprecipitate, platelets; volume of crystal-
loids/colloids); dose of rFVIIa (jug/kg bw and total dose
(in mg)), number of doses and interval between doses;
response of bleeding to rFVIIa (classified as having
“stopped”, being “markedly decreased”, “decreased”,
“unchanged” or “increased”) and time to response;
adverse events (AEs) or deaths and whether these were
related to rFVIIa (classified as “probably or possibly
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related”, “unlikely related” or “not related”); the
results of any laboratory tests conducted, including
coagulation parameters, such as international normal-
ised ratio (INR), prothrombin time (PT), partial
thromboplastin time (PTT) and activated PTT
(APTT), haemoglobin levels and platelet counts;
patient outcome; and a brief case description. The
records of the cases were then reviewed and case
information was tabulated by the authors.

Results

A total of 39 cases examining the use of rFVIla in
30 patients with congenital FVII deficiency were
identified from the haemostasis.com website. Four of
the 30 patients were treated with rFVIIa on more than
one occasion (three patients were admitted on three
occasions and one patient was admitted on four
occasions). Cases were submitted from physicians in
the Czech Republic (z =9), UK (n = 8), Denmark
(n=1), Iraq (n = 9) and Russia (z = 3).

Table I provides the baseline patient and disease
characteristics. Most patients were male (63%) and
aged between 6 and 16 years old (47%). Of the 39
cases, 13 were admitted for elective surgery, nine for

rEFVIla in congenital factor VII deficiency 57

bleeding associated with trauma (including five cases
of haematoma and heamarthrosis and one case for
correction of high INR); six for emergency surgery,
four for epistaxis, two for menorrhagia, two for cover
during childbirth, one for removal of intradermal
stitches, one for disseminated intravascular coagu-
lation (DIC) in a premature infant, and one for
haematuria. In 22 of the 39 cases, rFVIIa was used
prophylactically.

Dosing

Overall, the median total dose of rFVIIa administered
was 38 wg/kg bw (range: 1.2—758 pg/kg bw; data on
total dose were unavailable for two patients). The
median individual dose of rFVIIa was 13.3 pg/kg bw
(range: 1.2-223.8 pg/kg bw; data on dose were
unavailable for one case) and the median number of
doses administered was 3 (range: 1-55; data on
number of doses were unavailable for two patients).
A total of 199 doses were administered, 89% of which
were <50 ng/kg bw. The median number of doses and
total dose administered according to type of admission
is shown in Table II. The dosing interval varied from 1
to 2—18h. The highest total dose and highest number

Table I. Baseline patient and disease characteristics and reasons for recombinant- activated factor VIIa use in patients with congenital FVII

deficiency (n = 30 patients; n = 39 cases).

Characteristic Number of patients (%)
Gender
Female 10 (33)
Male 19 (63)
Not reported 1(3)
Age group (years)
0-5 5(17)
6-16 14 (47)
17-59 8 (27)
60 + 2 (7)
Not reported 1(3)
Weight (kg)
0-25 10 (33)
26-50 6 (20)
51-75 11 (37)
76 + 3 (10)
FVII deficiency* (% of normal)
0-10% 7
11-35% 2
Not reported 20

Type of admission for rFVIIa use

Elective surgery

Haematoma, haemarthrosis and/or trauma
Emergency surgery

Epistaxis

Menorrhagia

Cover during childbirth

Removal of intradermal stitches
Disseminated intravascular coagulation
Haematuria

Ed

+

Number of patients Number of cases

12 1
6

== NN s OO W

[l NS S S R e))

*In one case, FVII deficiency was reported as being “newly diagnosed”; TIndividual cases could be categorised under more than one

therapeutic area; ¥ Including one case for correction of high INR.



Downloaded By: [Novo Nordisk A/S] At: 15:12 26 July 2007

58 B. Brenner & §. Wiis

Table II. Dosing of recombinant-activated factor VIIa in patients with congenital factor VII deficiency (n = 30 patients; n = 39 cases).

Type of admission

Number of cases

Median total dose

Elective surgery 13
Haematoma, haemarthrosis and/or trauma 9
Emergency surgery 6
Epistaxis 4
Menorrhagia 2
Cover during birth 2%
Disseminated intravascular coagulation 1
Haematuria 1
Intradermal stitches 1

Median number of doses (pg/kg bw)
(range) (range)
2.5 (1-55) 56.3 (24-758)
3 (1-7) 43.6 (2.4-656)
3 (1-4) 7.8 (4.8-51)
1(D) 1.2 (1.2)
4 (4) 7.2 (4.8-9.6)
4 191
3 447.6
4 4.8
2 26.6

*No data for one case.

of doses were administered to a woman with profuse
bleeding from the liver that was not manageable by
surgery and who was admitted on four separate
occasions (total dose: 656, 58, 315 and 282.6 pg/kg
bw with 7, 1, 3 and 21 doses, respectively).

Efficacy

In the absence of a quantitative assessment, case
providers were requested to make a qualitative
judgement of the effect of rFVIIa administration on
blood loss, by categorising the overall effect of rFVIla
on haemorrhage. This information was available for
30/39 cases. Bleeding response to rFVIIa according to
type of admission is shown in Table III.

In the 16/22 cases that reported bleeding response
and used rFVIla prophylactically, excessive bleeding
was not reported. For the 9/13 cases of rFVIIa use for
cover during elective surgery that reported bleeding
response, there were no reports of excessive bleeding
(Table III): in four cases, bleeding response was
described as having “stopped”, in one case as being
“markedly decreased”, in three cases as being
“adequate to the procedure”, and in one case as
being both “markedly decreased” and “adequate to
the procedure”. In the 4/6 cases of emergency surgery
that reported bleeding response, response to rFVIla
was assessed as having “stopped” in all four cases
(Table III).

In the 8/9 reported cases of bleeding response
associated with trauma, response to rFVIla treatment
was described as having “stopped” in four events and
being “markedly decreased” in three events. Of these,
four events (three described as having “stopped”; one
described as being “markedly decreased”) corre-
sponded to cases of haematoma and haemarthrosis.
For the case with high INR, rFVIIa was administered
prophylactically and no bleeding was reported.

In the 1/2 case of bleeding response for cover during
birth, response to rFVIIa was described as having
“stopped” in the case of an emergency Caesarean
section (Table III). In all four cases of epistaxis,

bleeding response to rFVIIa treatment was assessed as
having “stopped”. In the two individual events of
haematuria and DIC, treatment response to rFVIla
was assessed as being “markedly reduced” and having
“stopped”, respectively. In the two reported cases of
menorrhagia, response to rFVIla was described as
being “markedly reduced” (Table III).

Safery

AEs were reported in only two cases. In one case, in
which rFVIla was used as cover for elective surgery,
AEs were described by the case provider as being:
“thromboembolic events: epistaxis during febrile
episode without association with surgery, FVII
deficiency or therapy”; the patient had an outcome
described as “excellent”. In the second case, which
involved the use of rFVIIa during emergency surgery
for a subarachnoid haemorrhage, a serious AE was
described as “vasospasm, resulting in expressive
dysphasia”. The physician involved considered the
event unlikely to be related to rFVIla administration.
The final outcome for the patient was not recorded.

Two cases of bleeding-related mortality were
reported in this series. One death occurred in a
25-year-old female, in whom rFVIla was used as cover
during labour. The other case was a 1-year-old male
who was admitted for emergency surgery. Causality
assessments in relation to the use of rFVIIa were not
recorded for either case.

Use of other medications

Information on the requirement for pre- and post-
rFVIla replacement therapy (including crystalloids/-
colloids) were reported in 11/39 cases. Of these, seven
cases received blood-product replacement therapy
during the 24h before and/or after administration
of rFVIIa (Table IV). Of the five cases that received
blood-product replacement therapy in the 24 h before
administration, three occurred in the same patient
who suffered repeated liver trauma. Four of these five
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Bleeding response to recombinant-activated factor VII in patients with congenital FVII deficiency.
Total number

Table III.

Admission type
Elective surgery
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cases required additional replacement therapy in the
24 h following rFVIIa treatment. Two additional cases
received replacement therapy in the 24h following
administration of rFVIIa; one case received two units
of packed red blood cells following elective surgery
and one case received additional blood products
following treatment with rFVIIa to correct a high INR
rather than to control bleeding.

Data on additional antifibrinolytic therapy were
reported in 20/30 cases. Of these, additional anti-
fibrinolytic therapy was administered to 12 patients: six
received tranexamic acid; four received amino-methyl
benzoic acid; and two received para-aminobenzoic
acid. One patient who received para-aminobenzoic
acid and three patients who received para-aminoben-
zoic acid were also administered etamsylate.

Antibiotics were commonly prescribed as additional
therapy (14/39 cases). Other additional treatments
included two patients who were treated with fibrin
sealant (one of which was also treated with vasopressor
drugs), and one patient who was treated with low-
molecular-weight heparin. Glucorticoids were admi-
nistered to two patients (one with menorrhagia and

I N one with haematuria).

Discussion

The current study reviewed 39 cases in which rFVIla
has been used to treat or prevent bleeding episodes in
a total of 30 patients with congenital FVII deficiency.
These findings represent one of the largest single
case series to date and provide convincing evidence for
the use of rFVIIa as therapy for the treatment and
prevention of bleeding in patients with FVII deficiency
in a number of clinical settings, including controlling
bleeding associated with elective and emergency
surgery, parturition and trauma.

The data showed that, in most cases, a low median
dose of rFVIIa (13.3 pg/kg bw) was effective in
achieving haemostasis. Of the individual doses
administered, 89% were less than 50 pg/kg bw.
It has been hypothesised that lower doses of rFVIla
might be required to achieve effective haemostasis
in patients with FVII deficiency due to the lower
levels of FVII that are available to compete with FVIla
for binding to TF [47]. Our findings are consistent
with this hypothesis and suggest that the rec-
ommended dosage of 15-30 pg/kg bw every 4—-6h
for FVII deficiency (compared with 90 pg/kg bw for
both haemophilia and Glanzmann’s thrombasthaenia)

[=)) O FHF A AN~ -

was not included as one of the options for response to bleeding on the registry template but was reported using this wording for four cases; ¥In the case of the high INR, rFVIIa was administered

DIC, disseminated intravascular coagulation; INR, International Normalised Ratio.; * Individual cases could be categorised under more than one bleeding response; T “Adequate response for procedure”
prophylactically and no bleeding was reported.

Haematoma, haemarthrosis and/or trauma (including

% is appropriate when treating bleeds associated with a

= deficiency in FVIIL.

&n @ . .

E g 8 = The highest total dose and highest number of doses

- Q . .

E %" 2 5 were administered to a woman who had profuse

= g, é g 3 Té; bleeding from the liver that was not manageable by

252E5 E& surgery and was admitted on four separate occasions.

EEScy  ET i i

v g2 g S0 8 E The bleeding was caused by minor trauma and was
(=% .

Eom=0AT S markedly decreased by the use rFVIla. Encouragingly,
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Table IV. Blood products administered to patients with congenital factor VII deficiency in the 24 h before and after administration of

recombinant-activated factor VII.

Blood products administered in
24 h before rFVIIa (units)

Case number” Admission type

Blood products administered in
24 h after rFVIIa (units)

1 Elective surgery None
28 (2 PRBCs + 8 whole blood, 16

11 DIC

2 (2 PRBCs)
1 (1 whole blood)

FFP, 2 platelets)

12 Liver trauma 28 (20 PRBCs + 8 FFP) 7 (5 FFP + 2 platelets)
13 Liver trauma 4 (4 PRBCs) 4 (4 FFP)
14 Liver trauma (to correct None 4 (2 FFP + 2 platelets)
high INR)
15 Liver trauma 4 (2 FFP and 3 (1 FFP + 2 platelets)
2 platelets)
34 Subarachnoid haemorrhage close to 5 (5 FFP) None

an aneurysm

Abbreviations: DIC = disseminated intravascular coagulation; FFP = fresh frozen plasma; INR = International Normalised Ratio;
PRBCs = packed red blood cells; * Cases 12—15 correspond to one patient who was admitted on four occasions.

the patient was reported to be alive after 1 year
post-treatment, emphasising the potential clinical
benefits of rFVIIa for patients with FVII deficiency.
In general, the number of doses and total dose
reflected the indication, with higher doses being used
to prevent surgical bleeding and the lowest total doses
controlling the four cases of spontaneous epistaxis.

Our findings are in agreement with previous case
studies, the results of which have recently been
summarised in a review by Mariani et al. [45]. The
authors provided an overview of published and
unpublished experience with rFVIIa in patients with
congenital FVII deficiency, alongside the results of 32
patients from the NovoSeven compassionate and
emergency use programmes (1988-1999). Collec-
tively, these data showed that rEVIIa provides effective
haemostasis in patients of all ages across a range of
bleeding situations, including acute central nervous
system/life-threatening bleeding episodes (15 episodes
in 12 patients), non-life-threatening bleeding episodes
(>32 episodes in 17 patients), surgery (>40 inter-
ventions in 25 patients) and child birth (three
women). In particular, a case report of the prophy-
lactic use of rFVIIa for two patients with FVII
deficiency undergoing elective surgery achieved
excellent outcomes using low individual doses of
17-19 pg/kg bw rFVIIa that was administered every
6 h for up to 13 days [13]. Similarly, Mariani et al. [10]
reported 17 patients with congenital FVII deficiency
who were treated with rFVIIa for 27 spontaneous
bleeding episodes in which the doses ranged from 8.1
to 70.5 wg/kg bw, concurring with the efficacy of low-
dose rFVIla that is shown in this haemostasis.com
patient series.

Haemarthrosis is a common clinical indication of
severe FVII deficiency [48]. Our series included five
cases of haematoma and haemarthrosis, four of which
were reported as having “stopped” and being
“markedly reduced”. Bleeding was controlled by low
total doses of rFVIIa. These findings are consistent

with the results of Mariani et al. [10], who reported
that in many cases of haemarthrosis, single doses of
20 pg/kg bw were sufficient to prevent symptoms.
These case study findings, together with the results
reported in the current registry, are important in
building the knowledge base for the use of rFVIIa for
this rare bleeding disorder.

It is encouraging that the only two AEs reported by
case providers in this series were not regarded by the
physician as being related to rFVIla administration.
Two cases of bleeding-related mortality were also
reported, although data were not available for the
assessment of any likely relationship between the
administration of rFVIIa and these outcomes.
However, the safety of rFVIIa is supported by previous
clinical experience with rFVIIa. Only two cases of
DIC and 16 thrombotic events have been reported for
>700,000 doses of 90 pg/kg bw rFVIla that was
administered for licensed indications between 1996
and 2003, suggesting that the lower dosage that is
required for treating FVII deficiency will provide, at
the least, comparable safety [49,50]. In addition, in
the compassionate and emergency-use programmes
reported by Mariani et al. [45], no thromboembolic
complications were reported in the 32 patients
examined and none of the nine deaths were considered
to be related to treatment with rFVIla.

The limitations of registry data, in comparison with
that obtained from prospective, randomised clinical
trials are recognised. These include the uncontrolled
nature of a voluntary registry—physicians could
decide whether or not to submit cases to the registry,
which may have produced a bias towards the reporting
of successful rather than unsuccessful data. In
addition, some datasets were not complete for
individual cases—to exclude any further potential
bias, all cases were included in our analysis regardless
of completeness. Finally, much of the data are
qualitative and subjective, precluding robust statistical
analysis. However, it is unlikely that there will be
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sufficient appropriate candidates with FVII deficiency
at any one time for a clinical trial to be feasible.

Conclusion

Although these analyses are limited by the registry
origin of the data, these safety findings, together with
the evidence of efficacy, support previously published
data of the use of rFVIIa to achieve haemostasis and
prevent bleeding in patients with congenital FVII
deficiency. Given the recent licensing of rFVIIa by the
EMEA for the treatment of haemorrhage associated
with congenital FVII deficiency and the difficulty of
performing randomised controlled trials in this
population, the registry provides valuable information
on the use of rFVIIa in patients with congenital FVII
deficiency in a “real-world” clinical setting.
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