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actor VII is one of the coagulation factors in the
Fextriﬁsic coagulation pathway. Recombinant acti-

vated factor VII (tFVIla) was introduced in 1996
to treat patients with hemophilia A and hemophilia B with
inhibitors to factor VIII and factor IX respectively. Its use
has expanded, with many off-label applications for the
treatment of life threatening hemorrhage in the setting
of platelet disorders, trauma and surgical bleeding. Due to
the high cost of rFVIIa and the relative lack of definitive
clinical trial data, off-label use has generated substantial
controversy. Many reports suggest that rEFVIIa displays a
dramatic ability to revert uncontrolled bleeding. However,
the Food and Drug Administration (FDA) has received re-
ports of rare but serious thrombotic adverse events that
led the manufacturer to issue an “Important Drug Warn-
ing””" This issue of BloodNews reviews both label and off-
label uses of rFVIIa.

Mechanism of action: Following injury to the vessel
wall, Tissue Factor is exposed and forms a complex with
rFVIIa. This complex activates a small amount of factor
X which leads to conversion of prothrombin to thrombin,
and activation of platelets. The surface of the activated
platelets serves as a template for further factor X activa-
tion by rFVIIa, greatly enhanced thrombin generation,
and activation of thrombin activated fibrinolysis inhibitor
(TAFT). These events occur even in the absence of factors
VIII and IX. The action of rFVIIa is restricted to the sur-
face of activated platelets, explaining its selective action at
the site of bleeding, and the low frequency of generalized
thrombosis.?

Indications: "Vila currently is approved by FDA to
treat bleeding episodes and prevention of bleeding in sur-
gical interventions in hemophilia A or B patients with in-
hibitors to Factor VIII or Factor IX and congenital FVII
deficiency. It is approved in the European Union for ac-
quired hemophilia and Glanzmann’s thrombasthenia re-
fractory to platelet transfusion.

Hemophilia with inhibitors: At least one third of pa-
tients with severe Hemophilia A and about 3% of patients
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with severe hemophilia B develop inhibitors to factors
VIII and IX, causing refractoriness to conventional re-
placement therapy. Large doses of factor replacement may
overcome this refractoriness. Other strategies utilized to
overcome the inhibitors include the use of prothrombin
complex concentrate (PCC), which carries the potential
for thrombotic events, disseminated intravascular coagula-
tion (DIC), and transfusion reactions. Recombinant FVIIa
has a low risk of transfusion reactions, and of thrombo-
embolic events. A dose of 90 pg/kg every two hours for
the first 48 hours and every 2-6 hours thereafter for an
additional 3 days is highly effective for the prevention of
bleeding in elective surgery. It has also been used for home
treatment with greater than 90% success rate in control-
ling mild to moderate bleeding episodes within 24 hours.?
This was achieved with a mean of 2.2 doses of 90 pg/kg
administered at three hour intervals, within 8 hours of the
onset of bleeding. A single episode of superficial phlebitis
at an injection site was reported among the 877 bleeding
episodes studied.®

Ofi-label applications
Platelet disorders: :I'Vila has been effective in pre-

venting bleeding in planned surgical interventions and in
acute bleeding episodes in patients with inherited platelet
disorders such as Glanzmann’s thrombasthenia and Ber-
nard Soulier syndrome, when conventional treatment with
platelets, EACA, and FFP have failed.*® It has also been ef-
fective in treating life-threatening hemorrhage in patients
with severe thrombocytopenia. This may be explained by
the enhanced generation of thrombin on the surface of
the few platelets available at the site of injury. ’

Intracranial hemorrhage: in a randomized placebo-
controlled clinical trial involving 399 patients, rFVIIa in
doses of 40, 80, or 160 ng/kg reduced mortality, reduced
the size of hematomas and improved neurologic function
at 90 days if used within 4 hours of a documented intrace-
rebral hemorrhage. There was an increase in the incidence
of thromboembolic events, mainly myocardial or cerebral
infarction (2% in the placebo group vs. 7% in the treat-
ment group).

Correction of drug-induced coagulopathy: :FVila
quickly normalizes the prothrombin time in patients treat-
ed with vitamin K antagonists when needed for urgent in-
vasive interventions or when life-threatening bleeding oc-
curs. It also reverses the effect of fondaparinux (Arixtra)
with normalization of PT and aPTT after a single dose of
90 ug/kg/
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Liver failure: 1n 2 randomized study involving 15 patients
with fulminant hepatic failure undergoing liver transplant,
tFVIIa 40 pg/kg with fresh frozen plasma (FFP) was more
effective than FFP alone to control coagulopathies, and

was associated with a slight survival advantage.?
Postpartum hemorrhage: (FVila, in addition to stan-

dard surgical and medical interventions achieved good or
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partial response in 11 of 12 women
with severe life-threatening post-par-
tum hemorrhage.

Use in traumatic injury: Conven-
tional replacement therapy with FI'P,
cryoprecipitate and platelets often
fails to control the complex coagu-
lopathy resulting from hemodilution,
platelet hypothermia
and acidosis associated with trauma.

dysfunction,

In two parallel randomized, placebo-
controlled, double-blind clinical trials
involving 277 patients with blunt or
penetrating trauma, rFVIIa signifi-
cantly controlled bleeding by decreas-
ing the need for RBC transfusion
without increasing the incidence of
adverse events, including thrombo-
embolic events. There was a trend
toward fewer complications such as
multiorgan failure and ARDS. In
several case reports of liver lacera-

tions related to blunt injury, rFVIIa,
in addition to conventional medical and surgical interven-
tions, was found to be effective.

Reducing surgical blood 10SS: In a double-blind, ran-
domized placebo-controlled trial involving 36 patients, a
single dose of tFVIIa 20 ot 40 ng/kg ptiot to retropubic
prostatectomy reduced blood loss and need for transfu-
sion compared to placebo."

Pediatric Use: in 6 preterm infants with gestational age
less than 33 weeks and prothrombin time greater than 48
seconds duting the first 7 days of life, tFVIIa 80 nug/kg
reduced prothrombin time more effectively than FFP
without evidence of side effects. There are multiple case
reports of spontaneous and surgical bleeding in preterm
infants responding to rFVIIa after failing conventional
treatment.'?

Complications: The incidence of thromboembolic
complica-tions has ranged from 1-2% and was more
likely when rFVIIa was used in combination with other
coagulation agents. An increase in thromboembolic events
was reported when rFVIIa was used to treat of intracra-

nial hemorrhage."® DIC is rarely reported as a result of
rFVIIa use.®?

Current use pattemns: +FVila has been used off-label
to prevent bleeding primarily in procedural manipulations
and for treatment of bleeding, Coagulopathy was present
in the majority of these patients, and about 1 in 7 patients

in the prevention group bled within 6 hours of administra-
tion, whereas about 1 in 2 patients in the treatment group
stopped bleeding within 6 hours of administration.™

Snecial considerations: Since +FVIIa acts on the pa-
tient’s own clotting mechanism, administration should be
considered after blood component therapy has achieved
the following: fibrinogen of 50 mg/dL (preferably 100 mg
dL); platelet of 50,000/pL (preferably 100,000/pl); and
the pH corrected to 7.2. rFVIIa is active in hypothermia.
However, restoring physiologic body temperature should
be attempted.™

Conclusion: The benefit of rFVIIa in the treatment
of hemophilia patients with inhibitors is well established.
Reported off-label indications include prophylaxis and
treatment of patients with and without underlying
coagulopathy, life-threatening hemorrhage, cerebral hem-
orrhage, liver failure, rapid reversal of anticoagulants and
qualitative and quantitative platelet disorders. Most of the
off-label use is based on anecdotal evidence and small
studies. Further studies to better define these indications
would be helpful.

1. Novo Nordisk. Important Drug Warning, Nov. 23, 2005. www.fda.gov/medwatch/safe-
ty/2005/novose_ltr_fa2.pdf (accessed 6/1/06)

2. Abshire T, Kenet G. Recombinant factor Vlla: Review of efficacy, dosing regimens and
safety in patients with congenital and acquired factor VIII or IX inhibitors. J Thromb Hae-
most 2004;2:899-909.

3. Key NS et al. Home treatment of mild to moderate bleeding episodes using recom-
binant factor Vlla (novoseven) in haemophiliacs with inhibitors. Thromb Haemost
1998;80:912-18.

4. d'Oiron R et al. Use of recombinant factor Vlla in 3 patients with inherited type |
Glanzmann’s thrombasthenia undergoing invasive procedures. Thromb Haemost
2000;83:644-47.

5. Almeida AM et al. The use of recombinant factor Vlla in children with inherited platelet
function disorders. Br J Haematol 2003;121:477-81.

6. Ozelo MC et al. Use of recombinant factor Vlla in the management of severe bleeding
episodes in patients with Bernard-Soulier syndrome. Ann Hematol 2005;84:816-22.

7. Levi M et al. Efficacy and safety of recombinant factor Vlla for treatment of severe
bleeding: a systematic review. Crit Care Med 2005,33:883-90.

8. Mayer SA et al. Recombinant activated factor VIl for acute intracerebral hemorrhage.
N Engl J Med 2005;352:777-85.

9. Shami VM et al. Recombinant activated factor VII for coagulopathy in ful-
minant hepatic failure compared with conventional therapy. Liver Transpl 2003;9:138-43.
10. Boffard KD et al. Recombinant factor Vlla as adjunctive therapy for bleeding control
in severely injured trauma patients: Two parallel randomized, placebo-controlled, double-
blind clinical trials. J Trauma 2005;59:8-15; discussion 15-18.

11. Friederich PW et al. Effect of recombinant activated factor VII on perioperative blood
loss in patients undergoing retropubic prostatectomy: a double-blind placebo-controlled
randomised trial. Lancet 2003;361:201-205.

12. Mathew P. The use of rFVlla in non-haemophilia bleeding conditions in paediatrics. A
systematic review. Thromb Haemost 2004;92:738-46.

13. MacLaren R et al. A multicenter assessment of recombinant factor Vlla off-label us-
age: clinical experiences and associated outcomes. Transfusion. 2005;45:1434-42.

14. Martinowitz U et al. The Israeli Multidisciplinary rFVlla Task Force. Guidelines
for the use of recombinant activated factor VII (rFVila) in uncontrolled bleeding:
a report by the Israeli Multidisciplinary rFVila Task Force. J Thromb Haemost
2005;3:640-648.

United Blood Services @

6220 E. Oak St. Scottsdale, AZ 85257 (480) 949-1412
wiww. UnitedBloodServices.org



