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Successful Use of Recombinant Factor Vila for
Emergency Fasciotomy in a Patient With Hemophilia A
and High-Titer Inhibitor Unresponsive to Factor VIIi
Inhibitor Bypassing Activity
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We report a patient with hemophilia A and high-titer factor VIl inhibitor who developed
compartment syndrome of his forearm following trauma. Emergency fasciotomy was
performed. Initial hemostatic treatment with factor VIl inhibitor bypassing activity
(FEIBA) was unsuccessful. Bleeding was controlled with recombinant factor Vila. Am.

J. Hematol. 79:58-60, 2005.
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INTRODUCTION

The treatment of bleeding episodes in hemophilia
patients with inhibitors remains a challenge [1-3]. In
patients with low-titer inhibitors [4], therapeutic choices
may include higher doses of factor VIII or factor IX as
well as inhibitor bypassing agents. In contrast, in
patients with high-titer inhibitors, options are limited
to inhibitor bypassing agents, namely, either activated
prothrombin complex concentrates or recombinant
factor VIIa [5,6].

We report a patient with severe hemophilia A with
high-titer inhibitor who sustained an injury resulting in
compartment syndrome requiring emergency fasciot-
omy. Treatment with factor VIII inhibitor bypassing
agent (FEIBA) was unsuccessful in controlling bleeding.
Recombinant factor VIIa was utilized to obtain hemo-
stasis, allow further surgical repair, and facilitate com-
plete healing of the injury and surgical wounds. This
case emphasizes the importance of individualized care
for patients with hemophilia and high-titer inhibitors.

CASE REPORT

An 8-year-old African-American male with severe
hemophilia A and high-titer inhibitor injured his right
forearm on a metal basketball goal 2 days before admis-
sion. He received 2 doses of factor VIIT inhibitor bypass-
@© 2005 Wiley-Liss, Inc.
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ing activity (FEIBA) at 50 units/kg body weight at a 12-
hr interval by a home health care agency following the
injury. He awoke the day of admission with numbness
of and inability to move the fingers of his right hand. He
was evaluated in a local emergency department, and a
diagnosis of compartment syndrome was made. He
received an additional dose of FEIBA. 100 units/kg
body weight, and was transferred to the Children’s
Hospital of Alabama for surgical and hematologic
management.

His past medical history was pertinent for a diagnosis
of severe factor VIII deficiency (baseline level less than
1%) in infancy. He was initially treated on demand with
recombinant factor VIII concentrate. At age 4 years, at
the time of a routine screen. he was noted to develop a
factor VIII inhibitor. Over time, the titer increased to a
peak of 54 Bethesda units (BU). He received mhibitor
bypassing treatment with FEIBA on demand. At the
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time of presentation with compartment syndrome, his
factor VIIT inhibitor titer was 10 BU.

On arrival at the Childrens’ Hospital, he was found
to have severe swelling of his right forearm. He had
poor, active movement of his fingers but brisk capil-
lary refill of the fingers. The decision was made to
perform an emergency fasciotomy. Hematologic pre-
paration consisted of 100 units of FEIBA kg body
weight. The procedure was completed without com-
plication except for bleeding. By intraoperative mea-
surement using a compartment pressure monitoring
device, the right forearm superficial and deep volar
and dorsal compartment pressures were all markedly
elevated prior to surgery and normalized following
fasciotomy. During the operation, the patient
required transfusion of 20 mL of packed red blood
cells (PRBC)/kg to match blood loss.

In the 8 hr following surgery, blood loss continued
despite continued dosing of FEIBA 100 units kg every
12 hr (200 units/kg/day). Measured blood loss by
weight of bandage was 60-90 mL/hr. The patient
required an additional 20 cc PRBC/kg transfusion in
the post-operative period. Due to poor hemostasis with
FEIBA, the decision was made to initiate recombinant
factor VIIa therapy. The patient received 90 pg/kg
every 2 hr for two doses then to 90 pg/kg every 6 hr.
In the 8 hr following the first dose of recombinant
factor VIIa, the measured blood loss fell to a total of
10 mL. No further PRBC transfusions were necessary.

Hemostasis was maintained with recombinant fac-
tor VIIa 90 pg/kg every 6 hr. On the third hospital
day, the patient underwent a further surgical proce-
dure with irrigation and debridement of the wound
and application of a split-thickness skin graft without
complication. Hemostasis was controlled with recom-
binant factor VIIa. Replacement therapy was contin-
ued at an interval of 6-24 hr over the next 3 weeks
until healing was complete.

DISCUSSION

The development of neutralizing auto-antibodies
which inhibit the activity of infused coagulation fac-
tors in patients with hemophilia, an inhibitor, is one
of the most feared complications of hemophilia care.
Inhibitors develop in up to 20% of patients with
factor VIII deficiency [7] and in 5% or less of patients
with factor IX deficiency [8]. Once identified, inhibi-
tors are classified as low-titer (inhibitor titers < 5 BU/
mL) or high-titer (inhibitor titers = 5 BU) [4]. Patients
with high-titer inhibitors are especially difficult to
manage because they typically do not respond to
infused factor VIII or IX at any dose and, with titers
above 10 BU, are less responsive to immune tolerance
induction [9].
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Treatment options for patients with high-titer inhibi-
tors are primarily limited to use of a factor bypassing
agent, either activated prothrombin complex concen-
trates or recombinant factor VIIa. Multiple studies
with these products document efficacy of approximately
80% with either choice [5,10-12]. However, hemostasis is
not assured with any one bleeding episode with any one
agent. Therefore, response to any prescribed treatment
must be closely monitored for efficacy. Laboratory mon-
itoring is typically a poor surrogate for determining
clinical response in hemophiliac patients with inhibitors
[13.14]. Clinical evaluation and/or measurement of
blood loss are a better measure of hemostasis in this
setting.

Luckily, compartment syndrome is an uncommon
bleeding manifestation in hemophilia patients with
inhibitors [15,16]. However, once present, the clinical
challenges posed by compartment syndrome are signi-
ficant and complex [17]. Should the patient undergo
fasciotomy with the resultant risk of uncontrollable
hemorrhage, or should therapy be directed at lowering
compartment pressures with nonsurgical treatment at
the potential risk of loss of function? These questions
are difficult. and treatment decisions must be made on a
case-by-case basis. In our patient, the decision was
made to proceed with surgical fasciotomy with the
assumption that FEIBA therapy would provide intrao-
perative and postoperative hemostasis. The patient had
responded to FEIBA therapy for the prior 4 vears when
individual joint and soft tissue bleeds were treated on
demand. However, despite high-dose FEIBA therapy.
our patient continued to bleed. and the decision was
made to switch to recombinant factor VIIa therapy.
Following one dose of recombinant factor VIIa, the
bleeding resolved and hemostasis was maintained. The
patient had no complications of concurrent FEIBA and
recombinant factor VIla therapy during the transition
period of a few hours.

It is unclear why our patient failed to respond to
FEIBA during the surgical period, when, prior to this
event and following this event, he had demonstrated a
clinical response to FEIBA therapy. Perhaps the degree
of bleeding, tissue damage, and trauma resulting {from
the compartment syndrome and fasciotomy over-
whelmed the ability of FEIBA to induce and maintain
a clot. In contrast. the tissue factor exposed by this
series of events may have provided the foundation for
successful therapy with recombinant factor VIIa.

A contrasting explanation of the patient’s clinical
response is that the initial FEIBA therapy provided
synergy with recombinant factor VIIa and resulted in
hemostasis. Under this interpretation of events, the
FEIBA therapy was not a failure but instead pro-
vided the framework for successful treatment with
factor VIIa. Such a synergistic effect between factor
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VIIa and prothrombin complex concentrates has been
proposed [18]. The initial report by Key and associ-
ates was based on clinical observations and supported
by in vitro data demonstrating an enhanced clotting
time response to factor VIIa in blood samples pre-
treated with prothrombin complex concentrates. One
explanation of such a synergistic effect is that the
prothrombin complex concentrates provide increased
levels of prothrombin and or factor X that serve to
enhance thrombin generation by factor VIIa [19,20].
Because the half-life of factor X in humans is as long
as 30 hr [21], ongoing treatment with prothrombin
complex concentrates may be unnecessary to obtain
this synergistic response.

Whether the child we describe obtained hemostasis
via factor VIIa alone or by synergy with FEIBA is
uncertain. In the initial bleeding episode, synergy is
certainly possible because FEIBA therapy preceded
factor VIIa therapy. However, the second surgical
procedure 3 days later was performed with factor
VIla alone, arguing for the primacy of factor VIla
for hemostasis in the second surgery. Currently, the
child is receiving on demand therapy with FEIBA
while a trial of immune tolerance is contemplated.
To this point, social issues have prevented immune
tolerance therapy.

This case report highlights the importance of indi-
vidual decision making and continuous monitoring of
response to therapy in patients with high-titer inhibi-
tors and hemophilia. Treatment options require
ongoing modification to ensure hemostasis and opti-
mize patient outcomes. A history of prior response to
a given agent does not guarantee response with a new
bleeding episode. Fasciotomy for compartment syn-
drome is safe in hemophilia patients with inhibitors,
but only in experienced hands and with close coordi-
nation between the surgeon and hematologist.
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