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Recombinant VIIa (rFV'lIa: Novo Nordisk)
has in the treatment of haemophilic patients with in-
hibitors. This double-blind study compared rFVlIa (35 vs.
90 in the initiation and maintenance ofhaemostasis during and

elective with (FVDI. n 26:
n= 3) received rFVlIa immediately prior to incision: intraoperatively as

every 2 h for the rst 48 h: and every 2-6 h for the
3 days. Haemostasis was evaluated during at 0. 24 and 48 h
and 3. 4 and 5 days after wound closure. day 5. open-label rFV'lIa
(90 was available for maintenance. [ntraoperative haemostasis
was achieved in patients. All high-dose patients and low
dose patients had satisfactory haemostasis the rst 48 h. Twen-
ty-three patients high dose) successfully completed the study.

the 35 dose is probably sub-optimal for post-operative
management. at least inmajor rFVIIa 90 is an
tive rst—line option in surgery for patients with inhibitors.

Introduction

Haemostatic in patients with haemophilia and B are
treatable with highly puried plasma-derived and recombinant DNA-
derived factor V111 and factor IX (FIX) concentrates. However.
a well-recognised and potentially life-threatening complication ofhae-
mophilia is the development of neutralising antibodies directed against
the missing factor. Up to ofpatients develop an inhibitor to FVII].
and to This makes management of episodes dif-
cult and poses a particular challenge for elective or emer-
gency surgical procedures.

To date. interventions in these situations have included
overwhelming the inhibitors with large doses of FVDI. but this is only
feasible when the inhibitor titre is relatively low (1. 2). Other approach-
es have included the use of activated and non-activated prothrombin

concentrates and porcine FV'JJI (3-6). plasmapheresis with or
without absorptionofantibody and. iftime andresources permit. induc-
tion of immune tolerance (1). All these interventions can have signi-
cant drawbacks. including high cost. unpredictability of response.
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transmission of blood-derived infections. thromboembolic complica-
tions. and. in the case of porcine FVIIL development of anti-porcine
antibodies. A therapy which can effectively produce haemostasis while
eliminating or greatly reducing many. ifnot alL of these complications
is needed.

Recombinant factor Vlla (rFVIIa: Novo
potentially meets many of these requirements. As a recombinant prod-
uct. it is not derived from human or animal plasma. thus eliminating the
lisk ofhuman blood-transmitted diseases. It acts by enhancing the nat-
ural coagulation pathway by activating formation of the prothrombi-
nase complex. and has a local action only in areas where tissue factor

phospholipid is (7. 8). This has the advantage of limit-
ing the extent of its activity to areas of injury and thus minimising the
lisk of disseminated intravascular coagulation (7). The product
has a predictable. well-characterised pharmacokinetic prole (half-life
of 2.9 h) (9).

Recombinant FVIIa has been used in a compassionate-use pro-
gramme in more than 400 patients with haemophilia A and B with in—
hibitors or with acquired inhibitors. involving over 1900 and
non-surgical bleeding episodes (10-14). It has been shown to be effec-
tive and well tolerated in the majority of these patients (11) with no ev-
idence ofan ananmestic response or ofantibody formation against FVII
(15). The non-surgical bleeding episodes included internal haemor-
rhage (12) and joint and muscle bleeds (14). Major and minor surgical
procedures have been successfully undertaken in inhibitor patients
treated with (16-18).

This paper describes a study conducted in the United States between
July 1995 and July 1996 to compare the safety and efcacy of two dose
levels of rFVIIa in attaining and maintaining effective haemostasis dur-
ing and after elective surgical procedures.

Methods

This was a randomised, multicentre study ofup to 5 days com-
two doses or 90 of The study op-

tion ofan open-label which all patients received the same
(90 The rst 5 days the primary study during which
efcacy was rated for blinded

were prospectively dened as major or minor. The mi—
nor procedures were all placement removal of venous
major procedures were mainly Patients were 1:1

surgical to receive either dose of rFVIla.
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surgery patients was similar of dose group (Table 5). hrmi-
nor surgery patients. the of days' dosing. the number of injec-
tions and total rFVIIa dose given were similar in both dose groups
(Table 5). There was one high-dose. minor (Hickman place-
ment) patient who required almost times more than any
other patient in this group. The investigator recorded that surgery had
been difficult in this patient (this was the sole patient in whom bleeding
dining had been greater than expected). and in fact the catheter
wasreplaced on day 7.

Events

One patient had a clinically signicant adverse event during the
5-day study period. This patient. who had received the 35 dose.
developed thrombosis of the right internal jugular vein on the second
day following central venous catheter placement. The catheter was dif-
cult to place. due to the patient having an anomalous venous system
with a large internal and an absent right external jugular vein.
and this increased the amount of trauma Treatment with
rFV'lIa was discontinued on day 3 he had received a total of
24 doses. There was no evidence of in this patient.

Other recorded adverse events consisted of haemostatic treatment
failures previously discussed. The only treaunent—emergent effects on
vital signs were ones attributable to pain the anaesthesia
(e.g. decrease in intraoperative blood pressure and body temperature.
and elevated pulse and respiratory rates).

PT. At 10 min following the preoperative dose. the
mean increment in for patients undergoing minor or major sur-
gery was 13.64 (SD. 3.48) in those receiving the low dose and
30.5 (SD. 12.02) in the high-dose group. with comparable mean
levels at subsequent testing times able 6). Mean PT fell 12.67
(SD. 1.18) to between 7.49 and 7.94 s during the postoperative period.

times for blood sampling specified in the protocol meant thatno
FVH:C activity values were obtained at the time at which the investiga-
tor categorised a patient as a treatment failure. resulting in an inability
to analyse FV'lI:C levels in tenns ofhaemostatic outcome.

ofBIC. D-dimer levels were elevated in the rst 48 h
postoperatively in 83% ofpatients (24 out of 29). The mean preopera-
tive values were 0.7 for the low-dose group and 0.8 for the
high-dose group. This compared with values of 1.1 and 1.7
respectively 48 h. No changes in mean level of antithrombin
were noted during the 48-h sampling period (mean preoperative value
of 110.8% compared with 101.1% at 48 h). Mean brinogen levels
increased slightly from preoperative levels of to
350.6 at hour 48. No patient developed clinical or laboratory
evidence ofDIC. There wasno change in mean platelet levels at the end
of the study compared with preoperative levels

DiscuSSlon

Elective surgery in patients with inhibitors to FVHI or is rarely
as this group ofpatients is at particularly high risk of intra-

and postoperative bleeding complications. They are rarely. if ever. can-
didates for elective surgery. with consequent effects on mobility and
quality of life. Thus. there is a clear and urgent need for a safe and

haemostatic agent for use in these patients.

on | ID: | IF:

6 Mean FVH:C levels to and type

Minor

min

Hour

10.73

38.76

' pallenl

In the context of the bleeding expected to be encountered in
patients with coagulation disorders with or without inhibitors. the
results ofthis study are particularly impressive. Twenty-three out of 29
patients successfully completed the study with satisfactory haemosta-
sis. Over the total 5-day period of double-blind assessment. the major-
ity of patients achieved and maintained satisfactory haemostasis. with

success intraoperatively.
The question of optimal dosage and dosing schedule for major and

mirror surgical procedures was not completely resolved by this study. A
dose of 90 was highly for patients undergomg both
major and minor surgical procedures. with between 83% and of
patients having satisfactory haemostasis throughout the double-blind
period. Even the 35 dose provided haemostasis in virtually all
minor procedures (70-100%. intraoperatively until day 5). with an
apparent drop in efcacy towards the end of the double-blmd period in
major procedmes (40% at day 5 compared with 80% at day 1). Overall.
there was a statistically signicant difference between the dosage
groups in favour of 90 in terms of the number of patients with
satisfactory haemostasis from day 3 through day 5. Together with the
lower number of injections and days of dosing required with the high
dose in major surgery. this suggests that 90 is a more effective
dose to use. particularly for major surgical procedures.

Whether continuous infusion of rFVlIa would be more effective and
drug-sparing remains an issue which needs to be addressed (19). How-
ever. until more effective laboratory measures ofhaemostatic effect are
developed. we will have to rely on clinical assessment and its attendant
variables as endpoints. As with this study. large numbers of relatively
rare patients would need to be recruited and managed in snict accor-
dance with a well-designed protocol.

In spite of the small number ofpatients and some study prob-
lems. this study conrms the excellent efcacy of rFV11a in these high-
risk patients. In retrospect. the variable dosage schedules allowed alter
postoperative day 3 may have led to some difculties in interpreting
data. particularly regarding between doses and establishing
optimal schedules.

Equally impressive as the in this study was the low rate of
clinically or laboratory-defmed adverse events. The patient who devel-
oped intemal jugular thrombosis was also noted to have an anatomic
abnomrality. with subsequent difculty in catheter placement and re-
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