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Treatment of intra-abdominal bleeding with recombinant
activated factor VIl in a patient with disseminated
intravascular coagulation secondary to septic shock

Jesus Martinez?, Ana Rosa CidP, Javier de la Rubia® and Ricardo Gimeno®

Although mainly indicated for treatment of bleeding in
haemophilia patients with inhibitors, recombinant
activated factor VII (rFVIla) has also been successfully
used in other situations. However, no data are available on
its use in the treatment of disseminated intravascular
coagulation (DIC) secondary to septic shock. We report a
man with DIC and septic shock due to retrocaecal
appendicitis and severe intra-abdominal bleeding after
surgery. Despite conventional treatment, the bleeding
persisted, and treatment with rFVlla controlled the
haemorrhage. No side-effects related to rFVila were
noted. This case suggests a potential role of rFVila

in the treatment of severe bleeding associated with DIC.

Introduction

Recombinant activated factor VII (rFVIIa) (NovoSeven;
Novo Nordisk A/S, Bagsvaerd, Denmark) has been suc-
cessfully used in patients with congenital haemophilia
and inhibitors [1], in acquired haemophilia [2], and in
patients with thrombocytopaenia and different platelet
functional defects [1,3]. Moreover, rFVIIa has also been
used in patients with serious bleeding secondary to
extensive surgery and severe traumas [1]. However, data
regarding its application in the treatment of severe bleed-
ing associated with disseminated intravascular coagula-
tion (DIC) are very limited [4-6]. Furthermore, the use
of rFVIIa in such cases is highly controversial. Previous
clinical experience with rFVIIa suggests that it is a safe
treatment, although cases of thrombotic complications
have also been reported [1,7,8]. This study presents the
case of a patient with DIC secondary to septic shock
who developed severe intra-abdominal bleeding that was
controlled using intravenous rFVIIa.

Case report

A 51-year-old man was admitted to our hospital with fever
and abdominal pain. He was previously diagnosed 5 years
carlier with a ‘possible’ mild von Willebrand’s disecase
type 1. He responded well to treatment with desmo-
pressin, even before surgical intervention. At admission,
the patient was conscious but in a poor general state
with fever, shivers, hypotension (initial blood pressure
86/61 mmHg, and subsequently 52/32 mmHg) and
oliguria. He was in septic shock and displayed a volume
expansion (colloids and crystalloids), and an antibiotic
treatment with ceftriaxone and amikacin was initiated.
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The patient remained in a state of both hypotension and
oliguria, and it was for this purpose that a treatment with a
dopamine perfusion of 10 pg/kg per min commenced.
Serum biochemistry showed a creatinine level of
2.8 mg/dl, aspartate aminotransferase of 93 U/l, alanine
aminotransferase of 91 U/, and lactate dehydrogenase of
273 U/l (normal < 460 U/l). A complete blood count
showed a white cell count of 11.9 x 10°/1 (93.5%
neutrophils, 2.6% lymphocytes), whereas the platelet
count was 41 x 10%/1, with a haemoglobin level of
15.2 g/dl. A prothrombin time of 25.8 s was recorded,
with an activated partial thromboplastin time of 54 s,
plasma fibrinogen levels of 1.79 g/l, and D-dimers of
8.18 mg/l. A computerized tomography scan revealed a
retrocaccal appendicitis. Once the diagnosis of severe
DIC secondary to septic shock was determined, 4 U
fresh-frozen plasma and 2 U platelets were administered
before surgery. A retrocaecal necrotizing appendix was
removed with no ascites in the peritoneum. After surgery,
the patient subsequently became unstable, with both
hypotension and oliguria despite the use of an antibiotic
treatment and vasoactive drugs (fluidotherapy, dopamine
at an alpha dose, and noradrenaline at 0.4 pg/kg per min).
The haemoglobin levels decreased markedly (8.9 g/dl),
coagulopathy persisted (prothrombin time, 18.1 s; acti-
vated partial thromboplastin time, 49s; and platelet
count of 97 x 10%/1) in spite of a transfusion of 7 U red
blood cells and of 4 U fresh-frozen plasma. At this point, a
new surgical procedure was planned and a single dose
of 90 ng/kg rFVIla was administered. Shortly after
rFVIIa administration, a laparotomy was performed with
a drainage of more than 41 blood, but no bleeding area
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Laboratory test data and transfusion requirements before and after
treatment with recombinant activated factor VII (rFVlla). PT, prothrombin
time (s); APTT, activated partial thromboplastin time (s); FG, fibrinogen
(g/l); D-D, D-dimers (mg/l); DDAVP, desmopressin; FFP, fresh-frozen
plasma. 4, surgery.
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Laboratory test data and transfusion requirements before and after
treatment with recombinant activated factor VII (rFVlla). Hb,
haemoglobin levels (g/dl); PI, platelets (10°/1); PPT, platelet
concentrates; RBC, red blood cells. 4, surgery.

was identified. Laboratory values and transfusion require-
ments in the first 36 h before and after surgery are shown
in Figures 1 and 2. The patient’s clinical status improved
and resolved following the second surgery procedure.
Microbiological cultures showed Bacteroides spp. in blood,
and both Pseudomonas aeruginosa and Escherichia coli in the
peritoneal fluid. The platelet count became normal
8 days after surgery, and D-dimers normalized 5 days
later. The patient was discharged uneventfully after
13 days of hospitalization.

Discussion

Only three cases of patients with DIC have been
reported, one of which was secondary to the sepsis, where
severe bleeding was successfully treated with rFVIla
[4—6]. Furthermore, the use of rFVIIa in such cases is

highly controversial. In this report, we present a case of
severe bleeding after a surgical procedure in a patient
with clinically overt DIC secondary to sepsis, which was
successfully controlled with rFVIIa.

The rFVIla action mechanism is under continuous study.
Some authors suggest a factor VII-dependent coagulation
pathway [activation of factor X through the activated
factor VII/tissue factor (TF) complex] [9], while others
suggest a platelet-dependent action of the high-dose
activated factor VII (the generation of activated factor
X on the surface of activated platelets) [10]. In both cases,
it is believed that the activity of rFVIla is limited to the
site of injury without any systemic activation of coagula-
tion. Few thromboembolic events have been reported,
and well-known risk factors were present in most of them
[1]. However, the DIC has also been described in a
haemophiliac who was treated with rFVIIa for a large
abscess requiring surgical management [8].

The subcommittee on DIC of the Scientific and Stan-
dardization Committee of the International Society on
Thrombosis and Haemostasis establishes a score to diag-
nose an overt DIC, and to also rule out other situations,
such as dilutional coagulopathy. This score is based on
the existence of a disease basically related to the DIC,
and of any alteration of secondary laboratory parameters
in relation to the consumption of platelets and coagula-
tion factors. Following this score, our patient could be
diagnosed with overt DIC. In the DIC, the massive
activation of the coagulation system may result in gen-
eration and deposition of fibrin, leading to microvascular
thrombi, and also contributing to the development of
multiorgan failure. A consumption of platelets and coa-
gulation factors may also lead to an increased risk of
bleeding [11]. DIC is a frequent complication of a wide
variety of clinical conditions such as septicaemia. An
increase in the TF expression occurs in this situation.
Animal and human models of sepsis have shown that
the activation of coagulation in DIC is initiated by
the TF-activated factor VII-dependent pathway [12].
Moreover, the use of active-site inhibited rFVIla attenu-
ates the haemostatic and inflammatory effects of Gram-
negative sepsis [13]. This evidences the important role
that TF-activated factor VII plays in the activation of the
coagulation system in DIC. Administering rFVIIa in this
situation could increase thrombin generation, either due
to its union at the TF or due to the generation of activated
factor X on activated platelets, and this may worsen organ
damage. This fact along with the existence of published
cases that include the development of thromboembolic
problems, even though such cases are scarce, mean that
the use of rFVIIa in the DIC secondary to sepsis is
particularly controversial.

Overall, data regarding the use of rFVIIa in the control of
severe bleeding associated with DIC are scarce. As far as
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we know, our patient is the second case of DIC secondary
to septic shock treated with rFVIIa [6]. In spite of the
theoretical risk involved in this case, the treatment was
chosen because of the lack of response to previous treat-
ments, and of the necessity to perform a second surgical
procedure. Although we cannot ensure that rFVIIa was
the only factor responsible for stopping the bleeding
as other treatments had already been administered, it
actually permitted the patient to become stable, thus
enabling a second surgical procedure to be performed.

Therapeutic doses of rFVIla are not established in this
type of patient. A dose similar to that used for patients
with haemophilia and inhibitors was administered to our
patient, although we know that both clinical situations are
quite different. However, response to the treatment was
very good with no adverse events.

Although the ultimate mechanism by which the bleeding
was stopped remains elusive, and the effective dosage
remains unclear, our case suggests that rFVIIa may be an
option when other treatments have failed in the manage-
ment of severe refractory bleeding associated with DIC.
However, a special caution in this type of patients is
required, and well-designed controlled trials with a con-
trol group are clearly needed to assess the role of rFVIIa
in the haemorrhage management in a patient without pre-
existing bleeding disorders, and particularly in patients
with DIC.
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