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Efficacy of recombinant activated factor VIl in unselected
patients with uncontrolled haemorrhage: a single centre

experience

Elspeth M. Payne®, Stephen J. Brett® and Michael A. Laffan?

Recombinant activated factor VII (rFVIla /Novoseven) has
been used in a wide variety of circumstances as a treatment
for uncontrolled bleeding. We present a retrospective report
of the use of rFVlla in 40 consecutive patients without
inherited bleeding disorders in a single centre. Twenty-one
(68%) of the 31 patients whose response to rFVlla was
documented showed a reduction or cessation in bleeding;
in nine patients (29%) bleeding was unchanged and in one
patient (3%) bleeding increased despite rFVlla. One person
suffered a thrombotic stroke after rFVlla treatment. There
were no other adverse events directly attributable to rFVlla.
Twenty-four patients (60%) died during the hospital
admission in which the rFVlla was administered. Twelve
patients (30%) who received rFVlla had bleeding secondary
to haematological malignancy and 21 patients (53%) had
bleeding complicating a surgical procedure. There were 11
deaths (92%) in the haematological malignancy group and
10 deaths (48%) in the surgical group. Patients with
haematological malignancy received a significantly greater
median number of doses of rFVlla than patients with

Introduction

Recombinant activated factor VII (rFVIIa) (Novoseven;
Novo Nordisk, Bagsvaerd, Denmark) is licensed for the
treatment of haemophilia with inhibitors, acquired
haemophilia, Glanzmann’s thrombasthenia and congeni-
tal factor VII deficiency. In recent years it has become
increasingly used as a general haemostatic agent in
uncontrolled haemorrhage [1-5]. Severe life-threatening
haemorrhage is rare and commonly an acute event. Con-
trol of haemorrhage is usually possible with surgical
haemostasis and blood product support; in a small num-
ber of cases, however, control is not possible despite good
supportive and surgical care. Several case reports and
short series have addressed the role of rEFVIIa in this
setting and have sometimes reported remarkable thera-
peutic benefits. The very nature of emergency treatment
with rFVIIa and the wide variety of clinical situations
where it may be of therapeutic benefit, however, create a
major challenge in the design and implementation of
randomized clinical trials. Conversely, a number of
randomized trials have been conducted targeting specific
groups of surgical and trauma patients to assess the
prophylactic use of rFVIIa. The results of these have
been mixed with a reduction in blood loss and a corre-
sponding reduction in the number of units of blood
transfused seen in prostate surgery and no significant
reduction seen in perioperative blood loss in patients
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surgical bleeding complications (three versus one dose,
P = 0.04). We conclude that rFVlla can be used safely in
uncontrolled haemorrhage and the majority of patients
show a response. Blood Coagul Fibrinolysis 17:397-402
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undergoing surgical repair of pelvic—acetabular fractures.
The use of rFVIla for haemorrhage following acute
trauma similarly achieved a significant reduction in the
number of units of blood transfused in patients with blunt
trauma but only a trend towards reduction in those with
penectrating trauma [6]. Therapeutic use of rFVIla for
acute intracerebral haemorrhage has also been assessed
in a randomized, double-blind trial, with a reduction in
haematoma volume and survival benefit seen in patients
treated with even relatively small doses of rFVIIa [7-9].

In 2001 Novo Nordisk set up an international registry to
assess the extended use of rFVIIa and its role as a general
haemostatic agent. Preliminary published data from the
registry has suggested rFVIIa is safe and effective in
reducing bleeding and subsequent blood product usage
[10]. In the absence of randomized controlled trials, case
series such as this provide the only data available to help
assess this role of rFVIIa. Data on consecutive cases from
single institutions may help to reduce bias in retrospec-
tive reporting of outcomes.

Meanwhile, the controversy over the role of rFVIIa as a
pan-haemostatic agent continues [11,12]. The possibility
that rFVIIa may help reduce surgical or traumatic blood
loss, and therefore reduce the need to transfuse allogen-
eic blood, is of great topical relevance following the
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recent probable transmission of Creutzfeldt—Jacob dis-
ease by blood transfusion and the inevitable effects this
event will have on maintenance and cost of the blood
supply in the United Kingdom [13,14].

In this paper we report a single institution experience of
using rFVIla for uncontrollable haemorrhage of diverse
aetiology.

Materials and results

Patients were identified retrospectively from the
Hammersmith Hospital Haemophilia Centre via the
departmental dose recording system. rEVIIa was admin-
istered at the request of the treating physician or surgeon
when standard therapy had failed to achieve hacmostasis.
All patients received at least one dose of rFVIla between
January 1999 and June 2004. Only patients treated on site
were included. Patients with inherited bleeding disorders
were excluded from the analysis. Case records were
identified and used as the source of data. Blood product
use was assessed using the time of administration
recorded in the case notes, drug chart or anaesthetic
charts, and was verified with the record of units issued
from the blood transfusion laboratory. Drug and anaes-
thetic charts were also used to identify additional drug
therapy and haemostatic agents. Primary and concomi-
tant diagnoses, patient demographics and the medical
history were all obtained from case-record review.
Laboratory results were obtained via the hospital patho-
logy computer results reporting system.

Forty-one consecutively treated patients were identified.
One patient was excluded from the analysis due to lack of
identifying data. Fourteen patients have been entered
into the Novo Nordisk extended-use data collection
system, which is currently closed for analysis of data.
Six patients were included in the previous series reported
by O’Connell ¢z a/. [10].

Patient demographics are presented in Table 1.

Table 1 Patient demographics

Haematological

Location of bleed malignancy Surgery  Acute bleeds
Number of patients (men/women) 10/2 8/13 5/5
Median age (range) (years) 33 (17-65) 41 (20-65) 41 (23-76)
Renal tract 5 1

Lung 4 2

Gastrointestinal tract 1 4 (1) 5
Splenectomy 2 2

Patent pulmonary haemorrhage 1

Cardiothoracic 1

Pelvic surgery 3

Malignancy 2 2
Liver 5 2
Diffuse 1

Three patients with haematological malignancy also underwent surgery and so
appear in both groups. These patients are denoted in italics.

Data analysis was performed on all patients; patients who
had bleeding as a result of haematological malignancy and
patients with bleeding as a result of a surgical procedure.
The relatively large number of patients with haematolo-
gical malignancy reflects the practice in the hospital. Three
patients who underwent surgery also suffered from hae-
matological malignancy and so appear in both groups
(denoted in ztalics). Of those patients who had surgical
procedures the initial procedure was elective in 12 (57%)
patients and was an emergency procedure in nine (43%)
patients. There are no trauma patients in this cohort as
the Hammersmith Hospital is not a trauma centre.

A composite coagulopathy score for patient status prior to
rFVIla treatment was calculated using the method
described by Clark e a/. based on platelet count,
prothrombin time and activated partial thromboplastin
time [15]: score 1 point for each of platelets less than
50 x 10°, prothrombin time more than 1.5 times the
median normal and activated partial thromboplastin time
more than 1.5 times the median normal (s), and fibrino-
gen less than 1 g/l.

The coagulopathy score was 0 or 1 = mild, 2 = moderate,
and 3 = severe.

Data were compared using the Wilcoxon signed-rank test
for non-parametric data and the chi-squared test for
between-group analyses. A P value less than 0.05 was
used to reject the null hypothesis.

Response to treatment was assessed where documented
in the medical case records by the treating clinician.
These were divided into three categories: improved
(reduction or cessation in blood loss), stayed the same
(no improvement and no deterioration) or deterioration.

Number of doses

The median number of doses of rF'VIIa for all patients was
1 (range 1-8). This was significantly higher in the haema-
tological malignancy patient group when compared with
the surgical patient group (median dose 3 versus 1,
P =0.04). There was no significant difference in the
dose per kilogram administered per dose between the
groups [surgical median, 77.5 pg/kg per dose (range 56—
141 pg/kg per dose); haematological malignancy median,
74.5 pg/kg per dose (range, 50-100 pg/kg per dose);
P =10.06].

Response

Response to rFVIIa was assessed as documented in the
case records. Details of a clinical response to rFVIla were
available in 31 patients (78%). Of these, 21 patients (68%)
had a documented reduction or cessation in bleeding
following rFVIla, nine patients (29%) had no change in
the amount of bleeding and one patient (3%) had
worsening of bleeding.
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Documentation of response was better in the haemato-
logical malignancy patients than in the surgical group.
Response to rFVIIa was not documented in one haema-
tological malignancy patient (8%) compared with six
surgical patients (29%).

Response to treatment with rFVIIa was not significantly
different between surgical and haematological malig-
nancy patients [10 (67%) versus eight (73%) patients,
respectively; P> 0.2 by chi-squared test]. Further
evidence of response was obtained from analysis of blood
product usage as described below.

Dose-response

A dose per kilogram body weight was recorded in 25
(62.5%) cases and a response recorded for 24 of 25 (96%).
Thirteen patients (52%) received less than the standard
therapeutic dose for haemophilia patients with inhibitors
(90 pg/kg). There was no significant difference in
response based on dose less than 90 versus at least
90 ng/kg [seven (54%) compared with eight (67%)
patients showed improvement, respectively; P > 0.2 by
chi-squared test]. Five (31%) patients had no improve-
ment in bleeding in the less than 90 pg/kg group com-
pared with three (25%) patients in the group receiving at
least 90 pg/kg. One patient deteriorated who received
less than 90 pg/kg (Fig. 1).

Concomitant therapy

All patients received blood product support. Five
patients received additional anti-fibrinolytic agents: three
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Response as assessed by documentation in case records or intensive
care charts according to the dose of recombinant activated factor VI
(rFVIla) (wg/kg). No significant difference was seen between those who
responded to rFVlla based on dose (< 90 wg/kg compared with

> 90 pg/kg; P> 0.2, chi-squared test).
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Table 2 Response to recombinant activated factor VIl based on the
coagulopathy score

Coagulopathy score

Response Mild (n = 25) Moderate (n = 3) Severe (n = 3)
Improved 17 (68%) 3 (100%) 1 (33.3%)
Same 8 (32%) 0 1 (33.3%)
Worse 0 0 1 (33.3%)

Calculation based on evaluable patients (n). Comparison between groups, P > 0.2
by chi-squared test.

received aprotinin, one tranexamic acid and one received
both aprotinin and tranexamic acid. Two patients
received protamine to reverse recent unfractionated
heparin administration in addition to blood product
support prior to rFVIIa administration. Seven patients
were also receiving inotropic support. All patients who
received anti-fibrinolytic therapy had a documented
reduction in bleeding associated with administration of
rFVIlIa, although this did not reach statistical significance
by chi-squared test. Of the patients receiving inotropic
support, five (71%) had a reduction in bleeding.

Laboratory results

There were no significant differences in the platelet
count or haemoglobin level pre-rFVIla and post-rkVIIa
administration. The post-rF'VIIa prothrombin times were
significantly reduced as expected (P = 0.0008, Wilcoxon
signed-rank test).

Clinical responses grouped by composite coagulopathy
score pre-treatment are presented in Table 2.

In the group with severe composite coagulopathy score,
only one person had a reduction in bleeding.

When response was analysed based on pre-treatment
platelet count, 90% of patients with a platelet count
greater than 100 x 10”1 evaluated had a reduction in
bleeding (Table 3).

Only one patient in the haematological malignancy group
had a platelet count greater than 100 x 10”/1.

Blood product usage
Packed red cells and platelet units transfused in the 24 h
before and after administration of rEVIIa are illustrated in

Table 3 Response to recombinant activated factor VIl based on the
pre-administration platelet count

Platelets < 50 Platelets < 100 Platelets > 100

Response (n=12) (n=21) (n=10)
Improved 8 (66.7%) 12 (57.1%) 9 (90%)
Same 4 (33.3%) 8 (38%) 1 (10%)
Worse 0 1 (4.7%) 0

Calculations are based on evaluable patients (n). Comparison between groups,
P> 0.1 by chi-squared test.
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test).

Fig. 2. Patients who did not survive the full 24 h post
administration of rFVIIa were excluded from this
analysis. In all patients there was a significantly lower
number of units of red cells transfused after adminis-
tration of rFVIIa (P = 0.03, Wilcoxon signed-rank test);
this comparison remained statistically significant in those
patients who underwent a surgical procedure (P = 0.02)
as compared with those who had a haematological malig-
nancy as a primary cause for bleeding (P = 0.07). Platelet
transfusion before and after administration of rFVIla was
also significantly reduced in all patients (P =0.007,
Wilcoxon signed-rank test), and this difference was most
marked in those patients with haematological malignancy
(P =0.008) and was not significant in patients who had
bleeding as a result of a surgical procedure (P = 0.06). In
five surgical patients and one haematological malignancy
patient, the number of doses of platelets transfused
increased following administration of rFVIIa. The num-
ber of units of fresh frozen plasma transfused was also
significantly reduced in all patients following rFVIla
administration (P = 0.01, Wilcoxon signed-rank test).
The amount of intravenous fluid administered was not
significantly different before and after rFVIIa adminis-
tration in any group or overall. We note that in this
retrospective survey there is no control group for
comparison.

Surgery

Seven patients (30%) in the surgical group required at
least one further surgical procedure to control bleeding.
Three of the patients requiring surgery were also patients

with haematological malignancy and therefore feature in
both groups.

Outcome

T'wenty-one patients (53%) died during the admission in
which they received rFVIIa. The mortality rate was
significantly higher in the patients with haematological
malignancy (92% compared with 48% of surgical pati-
ents) (P =0.01, chi-squared test). The major cause of
death in haematology patients was not, however, related
to haemorrhage. In the haematology patients the com-
monest cause of death was infection or disease accounting
for 78% of deaths in this group.

In only one of all patients was the cause of death related
to uncontrolled haemorrhage. This patient fell into the
acute bleeds group with uncontrolled gastrointestinal
haemorrhage secondary to fulminant acute hepatic
failure.

Adverse events

One person suffered a thrombotic stroke in the 24 h
following rFVIIa treatment without any additional risk
factors. There were no other adverse events directly
attributable to rFVIIa.

Discussion

We have presented a retrospective descriptive analysis of
the use of rFVIIa in 40 consecutively treated patients in a
single centre for treatment of uncontrolled haemorrhage.
In common with most other published data, the patient
group was very heterogeneous [10,15,16]; however, the
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complete collection of patients from a single institution
reduces the problem of ascertainment bias. A range of
doses and dosing regimens were used. Although a num-
ber of patients received less than the established dose for
haemophilia patients, this does not appear to have been a
determinant of response. In keeping with other pub-
lished data, when patients were assessed by dividing into
mild, moderate and severe coagulopathy, those with
severe coagulopathy were less likely to respond to rEVIIa
[15,17]. The number of patients who fell into this group
were small, however, suggesting that in the majority of
cases satisfactory replacement therapy of coagulation
factors was achieved prior to rFVIIa treatment. Despite
this, haemostatic control had not been achieved. This
may reflect other patient factors not always apparent in
laboratory testing, such as hypothermia and acidosis, or
the limited assessment of coagulation factor replacement
provided by routine laboratory tests [18].

It is notable that when the platelet count was above
100 x 10°/1 the likelihood of bleeding cessation was
90%. This is in keeping with the contention that high
concentrations of rFVIIa activate factor X and also factor
IX on the platelet surface in a tissue-factor-independent
manner, resulting in enhanced thrombin generation
[19-22]. In the presence of thrombocytopenia these
tissue-factor-independent effects require significantly
higher doses of rFVIIa than those frequently employed
in emergency situations [20].

The significant reduction in blood product transfusion
after rFVIIa is of particular interest in light of the current
concern in the United Kingdom regarding safety, cost and
availability of blood supplies [14]. Methods of reducing
blood transfusion requirements will be extremely import-
ant and prophylactic use of rFVIIa has recently been
shown in a randomized, placebo-controlled, double-blind
trial in transabdominal prostatectomy to allow a signifi-
cant reduction in blood transfused with a single pre-
operative dose of 40 pg/kg [7].

In this study a number of patients received concomitant
therapy with anti-fibrinolytics and desmopressin. The
safe adjuvant use of tranexamic acid has been described
in haemophiliac patients receiving rFVIIa for surgery
[23,24], and has also been described in a number of
the case reports of patients undergoing cardiopulmonary
bypass as recently reviewed by DiDomenico ez a/. [1].
The interaction of rFVIIa and aprotinin has not been
formally studied, although the platelet protective effect
of aprotinin mediated by inhibiting thrombin cleavage of
PAR1 may allow enhanced efficacy of rF'VIIa by preserv-
ing platelet function [25].

The most homogeneous group of patients evaluable in
our cohort were the patients with haematological
malignancy. Seven patients had undergone bone marrow
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transplantation, four had haemorrhagic cystitis (as a result
of BK virus infection) and two had pulmonary haemor-
rhage. Despite well-documented responses to the doses
of rFVIla administered and multiple rFVIIa treatments,
the long-term outcome in this group of patients was
dismal. Same-admission mortality in the haematological
malignancy group was 92%. These data are in keeping
with previous data published on the use of rFVIla
in bone marrow transplant recipients [2]. Death was
not related to bleeding or thrombosis in these patients,
but most commonly to infection. It was not possible
from our data to ascertain whether this high mortality
was related to a subset of heavily pretreated and thus
platelet transfusion-refractory group of patients. Such
patients may be more prone to both bleeding compli-
cations and mortality from their disease or the effects of
treatment.

Asingle adverse event attributable to rFVIIa was encoun-
tered in this study. A patient suffering from lymphoma
and being treated for intractable pulmonary haemorrhage
suffered a stroke 24 h after rEVIIa. Unlike many other
reported events, there were no additional risk factors
apparent [10].

The effectiveness of rtFVIIa in achieving haemostasis will
have to be weighed against any tendency to precipitate
thrombosis. A recent review estimated the frequency of
thrombotic episodes as around one per 4000 doses. This
estimate focused primarily on use in haemophilia but
argues against increases in dose, which this study suggests
are unnecessary [26,27]. The results of use of rFVIIa in
acute intracerebral haemorrhage reported an increase
in thromboembolic events in patients treated with rFVIIa
in this study but no increase in fatal or disabling throm-
boembolic events [9].

It is clear that randomized, controlled trials are required
to further evaluate the use of rFVIIa in uncontrolled
haemorrhage. A number are underway and the analysis
of extended-use data collection has begun.

In conclusion, our data support the contention that
prompt, adequate blood product replacement should
be instituted prior to consideration of rEVIIa. Improving
the underlying coagulation in this way appears to maxi-
mize the probability of an effective response. The data
also support the initial use of lower doses of rFVIla.
Repeated dosing of rFVIIa in patients with haemorrhage
associated with thrombocytopaenia or in patients with
haematological malignancy and infection is not recom-
mended as the outcome for these patients remains very
poor despite this therapy.

References
1 DiDomenico RJ, Massad MG, Kpodonu J, Navarro RA, Geha AS. Use of
recombinant activated factor VIl for bleeding following operations requiring
cardiopulmonary bypass. Chest 2005; 127:1828-1835.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



402 Blood Coagulation and Fibrinolysis 2006, Vol 17 No 5

2 Blatt J, Gold SH, Wiley JM, Monahan PE, Cooper HC, Harvey D. 26 Aledort LM. Comparative thrombotic event incidence after infusion of
Off-label use of recombinant factor Vlla in patients following bone recombinant factor Vlla versus factor Vil inhibitor bypass activity. J Thromb
marrow transplantation. Bone Marrow Transplant 2001; 28:405— Haemost 2004; 2:1700-1708.

407. 27 Hay CR. Thrombosis and recombinant factor Vlla. J Thromb Haemost

3 Kenet G, Walden R, Eldad A, Martinowitz U. Treatment of traumatic 2004; 2:1698-1699.
bleeding with recombinant factor Vlla [letter]. The Lancet 1999; 354:

1879.

4 Ahonen J, Jokela R. Recombinant factor Vlla for life-threatening post-partum
haemorrhage. Br J Anaesth 2005; 94:592-595.

5 Svartholm E, Annerhagen V, Lanne T. Treatment of bleeding in severe
necrotizing pancreatitis with recombinant factor Vlla [letter].
Anesthesiology 2002; 96:1528.

6 Boffard KD, Riou B, Warren B, Choong PI, Rizoli S, Rossaint R, et al.
Recombinant factor Vlla as adjunctive therapy for bleeding control in
severely injured trauma patients: two parallel randomized, placebo-
controlled, double-blind trials. J Trauma 2005; 59:8-15.

7  Friederich PW, Henny CP, Messelink EJ, Geerdink MG, Keller T, Kurth KH,
et al. Effect of recombinant activated factor VIl on perioperative blood
loss in patients undergoing retropubic prostatectomy: a double-blind
placebo-controlled randomised trial. The Lancet 2003; 361:201 -

205.

8 Raobaikady R, Redman J, Ball JAS, Maloney G, Grounds RM. Use of
activated recombinant coagulation factor VIl in patients undergoing
reconstruction surgery for traumatic fracture of pelvis or pelvis and
acetabulum: a double-blind, randomized, placebo-controlled trial.

Br J Anaesth 2005; 94:586-591.

9 Mayer SA, Brun NC, Begtrup K, Broderick J, Davis S, Diringer MN, et al. the
Recombinant Activated Factor VIl Intracerebral Hemorrhage Trial
Investigators. Recombinant activated factor VII for acute intracerebral
hemorrhage. N Engl J Med 2005; 352:777-785.

10 O'Connell NM, Perry DJ, Hodgson AJ, O'Shaughnessy DF, Laffan MA,
Smith OP. Recombinant FVlla in the management of uncontrolled
hemorrhage. Transfusion 2003; 43:1711-1716.

11 Levi M. Recombinant factor Vlla: a general hemostatic agent? Not yet.

J Thromb Haemost 2004; 2:1695-1697.

12 Roberts HR. Recombinant factor Vlla: a general hemostatic agent? Yes.
J Thromb Haemost 2004; 2:1691-1694.

13 Llewelyn CA, Hewitt PE, Knight RSG, Amar K, Cousens PS, Mackenzie J,
Will PRG. Possible transmission of variant Creutzfeldt-Jakob disease by
blood transfusion. The Lancet 2004; 363:417-421.

14 Brown P. Fall-out from a possible transfusion-related transmission of vCJD
[letter]. Lancet Neurol 2004; 3:203.

15 Clark AD, Gordon WC, Walker ID, Tait RC. ‘Last-ditch’ use of recombinant
factor Vlla in patients with massive haemorrhage is ineffective. Vox Sang
2004; 86:120-124.

16 Dutton RP, Hess JR, Scalea TM. Recombinant factor viia for control of
hemorrhage: early experience in critically ill trauma patients. J Clin Anesth
2003; 15:184-188.

17 Mayo A, Misgav M, Kluger Y, Geenberg R, Pauzner D, Klausner J, Ben-Tal
O. Recombinant activated factor VIl (NovoSeven): addition to replacement
therapy in acute, uncontrolled and life-threatening bleeding. Vox Sang
2004; 87:34-40.

18 Chowdhury P, Saayman AG, Paulus U, Findlay GP, Collins PW. Efficacy of
standard dose and 30 ml/kg fresh frozen plasma in correcting laboratory
parameters of haemostasis in critically ill patients. Br J Haematol 2004;
125:69-73.

19 Hoffman M. A cell-based model of coagulation and the role of factor Vlla.
Blood Rev 2003; 17 (Suppl 1):S1-S5.

20 Kjalke M, Ezban M, Monroe DM, Hoffman M, Roberts HR, Hedner U.
High-dose factor Vlla increases initial thrombin generation and mediates
faster platelet activation in thrombocytopenia-like conditions in a cell-based
model system. Br J Haemato/ 2001; 114:114-120.

21 Kjalke M, Johannessen M, Hedner U. Effect of recombinant factor Vila
(Novoseven) on thrombocytopenia-like conditions in vitro. Semin Hematol
2001; 38:15-20.

22 Gabriel DA, Li X, Monroe DM, Roberts HR. Recombinant human factor Vlla
(rFVlla) can activate factor FIX on activated platelets. J Thromb Haemost
2004; 2:1816-1822.

23 Ingerslev J, Sneppen O, Hvid |, Fredberg U, Kristensen HL, Sindet-Petersen
S. Treatment of acute bleeding episodes with rFVlla. Vox Sang 1999; 77
(Suppl 1):42-46.

24 Santagostino E, Morfini M, Rocino A, Baudo F, Scaraggi FA, Gringeri A.
Relationship between factor VIl activity and clinical efficacy of recombinant
factor Vlla given by continuous infusion to patients with factor Vlll inhibitors.
Thromb Haemost 2001; 86:954—-958.

25 Landis RC, Asimakopoulos G, Poullis M, Haskard DO, Taylor KM. The
antithrombotic and antiinflammatory mechanisms of action of aprotinin. Ann
Thorac Surg 2001; 72:2169-2175.

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



	Efficacy of recombinant activated factor VII in unselected patients with uncontrolled haemorrhage: a single centre experience
	Introduction
	Materials and™results
	Number of™doses
	Response
	Dose-response
	Concomitant™therapy
	Laboratory™results
	Blood product™usage
	Surgery
	Outcome
	Adverse™events

	Discussion

	References

