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bstract

ackground: The aim of this study was to determine the dose of recombinant factor VIIa (rFVIIa) that has been used in our institution
o successfully control hemorrhage in trauma and postoperative patients.

ethods: This was an 8-month retrospective cohort study of 13 patients with acute hemorrhage and no known history of coagulopathic
isorders.
esults: Administration of factor VIIa resulted in the cessation of life-threatening hemorrhage at dosages approximately one half those

ecommended for the management of hemophilia. After administration, there was a significant decrease in the total blood-product
ransfusion requirement (P �0.05).
onclusions: The use of factor VIIa in patients with life-threatening hemorrhage is a safe and effective therapeutic modality when used

s an adjunct to standard interventions for control of severe hemorrhage. Lower-dose regimens were as successful as higher-dose regimens
reviously reported. The results of this respective study of 13 patients suggests that recombinant factor VIIa therapy for control of
ife-threatening hemorrhage as an adjunct to standard interventions can be successful at doses �90 mg/kg. © 2005 Excerpta Medica Inc.
ll rights reserved.

The American Journal of Surgery 189 (2005) 331–334
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rauma is the leading cause of death in young adult
mericans (�34 years) with 80% of all early deaths
eing attributable to uncontrolled hemorrhage. Patients
ith uncontrolled bleeding and coagulopathy have mor-

ality rates of 40% to 60% [1–3]. Current Food and Drug
dministration guidelines reserve the use of factor VIIa

or the treatment of hemophiliacs with factor VIII and IX
eficiencies (hemophiliac A and B) [4]. A number of
eports have indicated the efficacy of off-label use of
ecombinant activated factor VII in critically ill patients
ith exsanguinating hemorrhage caused by coagulopathy

* Corresponding author. Tel.: �1-616-391-1405; fax: �1-616-391-
611.
oE-mail address: khanofbannu@hotmail.com

002-9610/05/$ – see front matter © 2005 Excerpta Medica Inc. All rights reserv
oi:10.1016/j.amjsurg.2004.11.021
5–7]. On the basis of these reports, factor VIIa (NovoS-
ven-NovoNordisk; NovoNordisk A/s, Denmark) was
iven to patients with severe bleeding unresponsive to
ccepted standards of treatment for postoperative or trau-
atic bleeding. The medication was administered empir-

cally by decision of either the attending surgical critical
are attending or the attending surgeon. We report our
xperience in a 649-bed, community-based tertiary care
ospital and level 1 trauma center.

ethods

This was a retrospective case study analysis of an

ngoing compiled database for patients who received

ed.
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actor VIIa for life-threatening hemorrhage secondary to
ultiple trauma or cardiac or vascular surgery. We in-

luded all patients �18 years who did not respond to
onventional blood component transfusions and surgical
ntervention and who were then treated with factor VIIa.
he data for analysis were obtained through chart review
nd query of the electronic laboratory database. Two of
he patients received this medication more than once,
eparated by at least 24 hours, pursuant to exacerbations
f their coagulopathy. These patient medication encoun-
ers were compiled as separate data sets.

From October 2003 to May 2004, baseline demo-
raphics (age and sex), cause of hemorrhage, and trans-
usion of blood products 6 hours before and after admin-
stration of Factor vIIa were ascertained. During the same
ime period, laboratory values including hemoglobin,
latelet count, coagulation profile (international normal-
zed ratio, prothrombin time, and activated partial throm-
oplastin time) were compiled in the database. Final
utcome included 28-day mortality after the administra-
ion of the last dose of the regimen.

Quantitative data was expressed as mean plus or minus
EM. In situations where the data were nonnormally
istributed, quantitative data were expressed as the me-
ian with the range in parentheses. Pretreatment and
osttreatment differences were determined using paired
tudent t test for the normally distributed data and the
ilcoxon signed rank test for the nonnormally distrib-

ted data. Significance was assessed at P �0.05.

esults

Thirteen patients were treated with factor VIIa after
eing identified with life-threatening bleeding and coagu-
opathy. Patient age, sex, and cause of bleeding are listed
n Table 1. None of the patients were documented to have

pre-existing coagulopathic disorder at the time of ad-
ission. Factor VIIa was used as a last resort when the

able 1
atient characteristics

haracteristic Value

ge 45.3 � 5.5*
ex 10M:3F
eight (kg) 87.6 � 8.0
peration/trauma 8:5
ultitrauma 3
ardiac surgery 2
ascular surgery 2
rthopedics 2
eneral surgery 1
oagulopathy 3

* Age and weight are expressed as mean � SEM
raditional methods of hemostasis were exhausted.
Factor VIIa was administered by decision of either the
urgical or the critical care attending based on clinical
riteria of exsanguinating hemorrhage. The total initial
ean dose was 75.6 � 9.2 �g/kg. Seven patients re-

eived �1 dose with a time interval ranging from 8 to 88
inutes after the first dose (mean � 30.5). The standard

ose (90 �g/kg) was given to 6 of 13 patients, whereas 5
atients received less than the standard dose of that used
n hemophiliacs. In 2 other patients, the dose had to be
epeated after a number of days to treat recurrence of
leeding secondary to ongoing coagulopathy. These 2
atients also died after a prolonged, complicated course
n the intensive care unit.

In the patients receiving standard dose of factor VII, 3
f 6 patients died, 2 during surgery (aortic aneurysm
epair and cardiac surgery), and 1 died few days after
eceiving factor VII secondary to hemorrhagic cerebral
nfarct. Out of 5 patients receiving less than the standard
ose, 1 patient died in the trauma bay secondary to
verwhelming injuries after being hit by a truck.

Transfusion requirements before and after receiving
he treatment are summarized in Table 2, and coagulation
nd hematologic parameters are described in Table 3.
here was a significant decrease in the total transfusion

equirement for all the blood products. Nine of the 13
atients responded with cessation of the bleeding, and 7
urvived to 28 days or were discharged from the hospital.

iscussion

The investigators recognize that the use of this medi-
ation is not a substitute for optimal operative control of
urgical bleeding. The use of the medication was used as
life-saving intervention based on compassionate need,

linical experience, and patient specificity.
It was clinically apparent that the use of this medica-

ion resulted in a rapid and dramatic response in control-
ing ongoing blood loss. Of 5 patients receiving less than
he specified dosage adequate, hemostasis was obtained
n 4. The only failure was in a patient hit by a truck and
ho suffered overwhelming trauma. Considering the

able 2
lood component therapy 6 hours before and after administration of

actor VIIa

ransfusion 6 hours before 6 hours after P value

acked RBCs* 11.5 � 1.9 3.0 � 1 �0.05
latelets (median range)† 12 (0–108) 0 (0–24) �0.05
resh frozen plasma* 7.8 � 1.5 1 � 0.05 �0.05
ryoprecipitate* 9.3 � 3.1 1.7 � 1.0 �0.05
otal blood products* 45.7 � 10.5 12.8 � 4.2 �0.05

RBCs � red blood cells.
* Data are presented as mean plus or minus SEM.

† Data are expressed as median (range).
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igh price of factor VII, identifying the optimal dosage
ay be cost effective. At our institution, a 4.8-mg dose

osts $4,080. However, the cost of factor VIIa, and its
dministration must be measured against the cost of pre-
entable mortality and morbidity as well as cost of ad-
inistration of multiple blood units and components in

he resuscitation phase. The immunomodulating effects
f blood component therapy and the risk of chronic
nfectious complications from the use of contaminated
lood products should also be considered. There is a
irtually linear association between the number of blood
roduct units received and postoperative infection, and
he cost of postoperative infection is well described in the
iterature [8]. In addition, the amortized cost of going to
he operating room for exploration resulting from failure
o control blood loss must be taken into consideration.
omponent therapy of massive ongoing blood loss
aused by consumptive coagulopathy is labor intensive
nd requires substantial diversion of resources. Recom-
inant factor VII was administered after consulting the
ritical care or the surgical attending. However, data
eview failed to elicit a set protocol for administration of
his drug. The investigators believe that in 2 of the
atients, use of this medication was not indicated and had
o effect on their eventual clinical outcome. One patient
eceived the medication at the close of a repeat sternot-
my to control continued oozing from the operative site.
nce the patient received the medication, there was a
rompt control of ongoing bleeding, and the patient was
ischarged from the operating room within 45 minutes.
espite intraoperative evaluation of the coagulation pro-
le, the patient had no evidence of ongoing blood loss
fter surgery, and no further evaluation of the patient’s
oagulation parameters were undertaken in the subse-
uent 24 hours. Another patient received factor VII after
eing put on do-not-resuscitate status and started on
omfort measures only. A set of parameters outlining the
ndications, as well as a protocol to be followed, would
ecrease the incidence of “overkill” administration in

able 3
oagulation and hematologic parameters before and after factor VIIa
dministration

ariable value Before factor
VIIa

After factor
VIIa

P value

nternational normalized
Ratio* 1.4 � 0.2 1.1 � 0.2 �0.05

rothrombin time* 15.6 � 2.0 12.1 � 1.6 �0.05
ctivated partial
thromboplastin time† 42 (30–76) 32 (27–52) �0.05

emoglobin* 7.6 � 0.4 11.2 � 0.5 �0.05
latelets (thousands)† 120 (101–177) 96 (105–247) NS

NS � not significant.
* Data are presented as mean plus or minus SEM.
† Data are expressed as median (range).
mergent cases. The approach to this intervention should
e multidisciplinary and include those in charge of the
linical pharmacy service, blood banking, and pharmacy
nd therapeutics. Furthermore, the clinician should be
rovided with a detailed review of use of this medication
o he or she can evaluate the efficacy of the intervention
nd guide their future use.

This study is a report on a disparate group of patients
n whom the indications for treatment were largely sub-
ective and the outcome anecdotal. There was a clear
rend toward rapid cessation of bleeding and decreased
mount of blood product required. No specific complica-
ion or adverse effect could be assigned to the use of
actor VIIa in our series of cases. Our literature review
id reveal reports of complications, particularly with
egard to cerebral vascular thrombosis [9].

One limitation of the study is the small number of
atients and no control group for comparison. It is a
etrospective study with subjective criteria for the use of
actor VIIa. Optimal dosage has yet to be established.
he study does lack statistical power to identify con-

ounding variables and independent baseline predictors
f response to factor VIIa. However, recall bias was
voided by using objective data to evaluate the effect of
reatment.

Recombinant factor VIIa is a unique and promising
rothrombotic agent that in theory could rapidly augment
he clotting cascade. It acts at the site of tissue damage
here tissue factor is most likely to be present and
romoting that formation of thrombus at the site of in-
ury. Theoretically, if used early in the initiation of
hrombus formation, it should promote microvascular
lotting and minimize the consumption of clotting factors
istal to the clotting sequence. The off-label use of this
edication should be considered in the control of non-

urgical bleeding with careful and judicious monitoring
nd as part of an adjunct to current conventions of care in
oagulopathy caused by consumption of blood-clotting
omponents. Evaluation of the optimal dosage in nonhe-
ophiliac patients and a protocol for administration

hould be formulated. Randomized controlled clinical
rials of this potentially life-saving recombinant product
re greatly needed.
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