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Study objective: The use of recombinant activated factor VII (rFVIIa) in severe trauma is controversial. This
evidence-based emergency medicine review evaluates the existing evidence about the efficacy and safety of
rFVIIa for the management of severe trauma.

Methods: We searched MEDLINE, EMBASE, the Cochrane Library, and other databases. We limited our review to
prospective, controlled trials that involved the therapeutic use of rFVIIa in the emergency department phase of
care. We included studies with blunt and penetrating severe trauma. The primary outcome measure of interest
was mortality. Secondary patient-important outcome measures included neurologic outcome, delayed surgical
intervention, and adverse effects. Standard criteria were used to evaluate the quality of published trials.

Results: One randomized, blinded trial met the inclusion criteria. There was no significant difference in mortality
or adverse effects between rFVIIa and placebo. Our other selected secondary outcome measures of interest
were not reported.

Conclusion: Existing evidence suggests that there is no significant difference in mortality between rFVIIa and
placebo. Further research is needed to better understand the efficacy and safety of rFVIIa in patients with severe
trauma. [Ann Emerg Med. 2009;54:737-744.]
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CLINICAL SCENARIO
You are the attending physician in a community emergency

department (ED). You are beginning your shift and are
receiving a sign-out on a 28-year-old man who was involved in a
high-speed motor vehicle crash and has experienced multiple rib
fractures, bilateral femur fractures, bilateral pneumothoraces,
and a grade 1 splenic injury. The patient is intubated and has
bilateral chest tubes. He has received multiple units of packed
RBCs and fresh frozen plasma and is awaiting transfer to the
regional tertiary trauma center. His pregnant wife and his
daughter are waiting apprehensively outside of the trauma bay.
The accepting trauma surgeon has suggested the use of
recombinant activated factor VII (rFVIIa) before transfer,
suggesting that this treatment might improve bleeding-related
outcomes for this patient. You know that rFVIIa was developed
and approved by Food and Drug Administration for the
treatment of bleeding episodes in patients with hemophilia who
develop antibodies to factor VIII.1 You are aware that it has also
been used off label in a number of bleeding conditions.2-6

However, neither you nor your colleague who initially treated
the patient has administered this medication before. Therefore,
you decide to examine the evidence about the use of rFVIIa for

severe trauma.
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The following evidence-based emergency medicine review
seeks an answer to the question posed by this scenario.

FORMULATING THE QUESTION
Our goal was to investigate the use of rFVIIa in patients with

severe trauma. Emergency physicians are at the front line of
caring for these patients, and resuscitation of this population is
highly relevant to the practice of emergency medicine. To
remain focused on a patient population that might be
considered for treatment with rFVIIa, we addressed specific
patient characteristics, including preexisting coagulopathy,
mechanism of injury, and severity of injury.

We excluded studies that focused on patients with
preexisting hypocoagulable states such as hemophilia or patients
receiving warfarin because of their biological uniqueness.1,7-10

rFVIIa is licensed and in wide use in patients with hemophilia
with inhibitory alloantibodies to factor VIII.1 Previous reviews
have also analyzed patients with and without preexisting
hypocoagulable states separately.11,12

The coagulopathy after trauma has largely been attributed to
dilution from intravenous fluid therapy and massive transfusion,
as well as physiologic components such as hypothermia and
acidosis.13 It has also been suggested that the injury itself is

associated with coagulopathy caused by the release of mediators
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from damaged tissues.14 Specific injuries such as burns,15 long
bone fractures,16 and head trauma14 have been associated with
an increased risk of traumatic coagulopathy. However, there is
inadequate evidence indicating whether patients with different
mechanisms of injury (eg, blunt versus penetrating) experience
coagulopathy or would respond differently to its treatment.
Given the inadequacy of pathophysiologic knowledge in this
area, we were inclined to consider evidence from both
penetrating and blunt trauma settings to be relevant to our
question about the efficacy of rFVIIa.

We were interested in the benefits of using rFVIIa in patients
with severe trauma. Patients with minor or non–life-threatening
injuries generally do not require aggressive interventions and
frequently have acceptable recovery and desirable outcomes with
minor interventions or observation alone. However, there is no
standard definition for severe trauma, and it has been defined in
the literature in various manners. Some investigators have used
trauma scoring systems based on the anatomic classification of
injuries (eg, Injury Severity Score)17 or on physiologic variables
(eg, Revised Trauma Score).18 Other investigators have used
biological markers reflecting tissue hypoperfusion and tissue
hypoxia such as base deficit and lactate to define severe
trauma.19 Another definition of severe trauma is the use of
aggressive measures, such as emergency surgery or the need for
massive transfusion.20,21 Given that there is no clear definition
of severe trauma, we considered the biological plausibility of
rFVIIa to define our patient population. Because the
pharmacologic potential of rFVIIa is hemostasis at the site of
local injury, we believed that our target patient population
should include trauma patients with significant bleeding not
easily corrected by conventional therapeutic measures (eg,
surgical intervention, intravenous fluids). We believed that these
patients would have the greatest potential for benefit from the
use of rFVIIa. Patients with isolated head trauma or injuries that
are efficaciously stabilized with prompt surgical intervention or
minimal blood product transfusion would likely have less of a
benefit from rFVIIa. These injuries are likely to have a different
pathophysiology and response to treatment and therefore should
be evaluated separately from patients with “severe multisystem
trauma.” Previous trauma literature involving severe trauma has
also excluded isolated head trauma patients.22-24 Therefore, for
the purposes of our review, we considered any reasonable
definition for severe trauma as long as the criteria were clearly
defined by the investigators and benefit from rFVIIa was
plausible.

We did not specify a dosing regimen because we could not
find a well-established ideal dosing for rFVIIa in the
literature. A Cochrane review compared the use of low-dose
(less than 80 �g/kg) versus high-dose rFVIIa (equal to or
greater than 80 �g/kg) in 5 randomized clinical trials.12 The
trials used rFVIIa in a variety of clinical indications and
found no statistical difference in the outcome measures of
blood loss, transfusion requirements, reduced bleeding, and

intracranial hematoma size. None of the 5 trials included

738 Annals of Emergency Medicine
patients being treated for a traumatic condition. A more
recent randomized dose escalation trial in patients with
traumatic intracranial hemorrhage showed no difference in
outcome measures at escalating doses of rFVIIa (40, 80, 120,
160, and 200 �g/kg) compared with placebo.25

In this review, we focused on patient-oriented outcomes,
which are more clinically relevant than disease-oriented
outcomes26-28; such outcomes are the ones that the patients can
comprehend, care about, and directly relate to.29-31 The
outcomes of interest for our review include mortality,
neurologic outcomes, the need for surgical intervention (other
than emergency resuscitative surgery), and adverse effects of
rFVIIa.

Reducing mortality is clearly the most sought-after outcome
in severely injured trauma patients. The use of rFVIIa would be
best justified if it met this expectation. Therefore, we considered
mortality/survival data after any follow-up period such as 48
hour mortality, inhospital mortality, or 30-day mortality.

For assessing neurologic outcome, we planned to consider
any reasonable approach that measured patient-oriented
outcomes. Previous examples of patient-oriented
measurements of neurologic outcome in the literature
include the ability to return to work, discharge destination
(home as opposed to rehabilitation/special facility), and
functional performance.32,33

Hemodynamically unstable patients or those with obvious
exsanguinations generally go to the operating room or
angiography suite early on as part of the resuscitation effort.
Administration of rFVIIa is unlikely to prevent these emergency
interventions. However, administration of rFVIIa in the ED
might prevent delayed surgical interventions aimed at control of
hemorrhage or repair of organ injury. Therefore, we were
particularly interested in delayed surgical interventions as an
outcome.

Previous literature has identified thrombotic complications as
the main adverse effect of rFVIIa.34,35 Therefore we planned to
analyze the rate of thromboembolic events in the selected
studies to evaluate the safety of rFVIIa.

To maintain our focus on patient-oriented outcomes, we did
not include any transfusion-related outcomes in our review.
Whether an intervention reduces or increases the number of
transfused units in a patient who has already received several
units of blood or whether the patient crosses an arbitrary cutoff
for massive transfusion (10 units of packed RBCs) is unlikely to
be the main concern of a severely injured patient.

Consequently, the reformulated question is: in adult,
nonhemophiliac patients with severe multisystem trauma
requiring large amounts of fluid resuscitation or blood products
that is not easily amenable to immediate surgical intervention,
does the therapeutic use of rFVIIa at any dosing regimen,
compared with placebo, improve the patient-oriented outcomes
of mortality, neurologic status, delayed surgical interventions,

and adverse effects?
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SEARCHING FOR AND SELECTING THE BEST
EVIDENCE

Because this is a clinical question about treatment, this
review was confined to randomized, controlled trials that
compared administration of rFVIIa to placebo in adult patients
with severe trauma. In line with our question, we sought trials
enrolling patients of all ages who presented to the ED for
treatment of severe trauma requiring transfusion and who
received other standard trauma and critical care interventions.
We included studies involving the use of rFVIIa in patients with
either blunt or penetrating trauma. Our evidence-based
emergency medicine review was limited to studies in which
rFVIIa was initiated in the out-of-hospital or ED phase of care
and to studies reporting major clinical outcomes. The focus of
our study was to assess the effectiveness of rFVIIa in improving
outcomes of patients with severe trauma with presumed life-
threatening injuries in the ED. We therefore considered studies
investigating the prophylactic or therapeutic use of rFVIIa in
nontrauma patients, or in non-ED settings (intraoperative use
or utilization in the ICU) to be outside the scope of our review.
We also excluded studies that evaluated the use of rFVIIa for
isolated head trauma.

We searched the MEDLINE database from 1966 to July
2008, using the terms “wounds and injuries,” “trauma,”
“hemorrhage,” “bleed,” and “factor VII” (for detailed search
strategy, see Appendix E1, available online at http://www.
annemergmed.com). Using the search words “factor VIIa” and
“trauma,” we also conducted a search of the databases of
EMBASE from 1990 to July 2008, the Cochrane library36 (all
databases in the Cochrane Library, Issue 4, 2008; Chichester:
Wiley), Emergency Medical Abstracts37 from 1988 to July 2008
(available online at http://ccme.org), and BestBETS38 (available
online at http://www.bestbets.org). The bibliographies of
relevant trials and systematic reviews were reviewed for citations
of additional eligible studies. We also searched ClinicalTrials.
gov (available at http://www.clinicaltrials.gov) and contacted the
manufacturers of rFVIIa (Novo Nordisk, Bagsværd, Denmark)
for any unpublished or ongoing studies.

These databases and searches yielded a total of 473 results.
The process in which clinical trials were selected or excluded is
presented in a diagram (Figure). A recently published
randomized controlled trial comparing rFVIIa and placebo in
patients with traumatic intracranial hemorrhage was excluded
because it was conducted for patients with isolated head
trauma.25 After all the selection criteria were applied, only 1
randomized, placebo-controlled, double-blinded trial by Boffard
et al39 was included in the final review.

We also identified 1 brief review in the BestBETS database,40

1 Cochrane Database systematic review,12 and 3 independent
systematic reviews.34,41,42 The BestBETS review included trials
only through 2002 and did not identify any additional eligible
controlled trials. The Cochrane12 and the Hsia et al41 systematic
reviews did not meet the criteria for our review because they

included a broad spectrum of nontraumatic clinical trials in
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their analyses such as prophylactic surgical procedures,
spontaneous intracranial hemorrhage, and upper gastrointestinal
hemorrhage. The other 2 systematic reviews, by Ranucci et al34

and von Heymann et al,42 did not meet our inclusion criteria
because they assessed major surgical trials exclusive of trauma.
These reviews did not identify further studies that met our
inclusion criteria. The registry for clinical trials did reveal 1
terminated study.43 This clinical trial was a phase III,
multicenter, industry-sponsored, international trial comparing
rFVIIa versus placebo in severe trauma and ran from September
2005 to July 2008. The trial was terminated by the
manufacturer after enrollment of 576 patients when the planned
futility analysis predicted a very low likelihood of reaching a
successful outcome on the primary efficacy endpoint.
Contacting the manufacturers did not reveal any unidentified
studies.

ANALYZING THE EVIDENCE
Description of the Trials

Table 1 summarizes the key features of the Boffard et al39

study that compared the use of rFVIIa in severe trauma to
placebo. This study was conducted in 32 centers in 8 countries.
Severe trauma was defined as the transfusion of 6 or more units
of packed RBCs within 4 hours of admission and included
patients with either blunt or penetrating trauma. The study
authors conducted 2 concurrent, parallel trials (one for blunt
trauma and one for penetrating trauma), using the same
protocol for both arms. If patients had both penetrating and

Total number of citations identified
In PubMed, EMBASE, Cochrane, BestBETS

473 

Abstracts reviewed
119

Non-relevant citation 
topic or title 

354

Articles reviewed in detail
7

Abstracts for retrospective 
studies or case series

112

Non-randomized or other violation 
of inclusion criteria

6

1 randomized trial

Figure. Process of selecting trials suitable for inclusion in
the final review.
blunt trauma, they were allocated to the blunt trauma arm (1
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patient). Hence, this protocol could be considered to be the
equivalent of a single randomized trial in which patients were
stratified by presence or absence of blunt trauma. Key exclusion
criteria consisted of cardiac arrest before trial drug
administration, gunshot wound to the head, Glasgow Coma
Scale score less than 8 unless in the presence of a normal
computed tomographic scan result, base deficit of greater than
15 mEq/L or severe acidosis with pH less than 7.0, transfusion
of 8 units or more of packed RBCs before arrival at the trauma
center, and injury sustained greater than 12 hours before
randomization.

We assessed the validity and bias in this trial by using
published criteria,44,45 including evaluation of randomization
technique, concealment, comparison of baseline characteristics,

Table 2. Assessment of susceptibility to important bias in the
selected trial.

Criteria Boffard et al, 2005 (n�277)39

Randomization Yes
Concealment Unclear, method of concealment not

reported
Intention-to-treat analysis Yes
Balance of study groups with

respect to prognostically
important variables

Groups similar with respect to age, sex,
ISS score, GCS score, time to
hospital, time from hospitalization to
study treatment, vital signs, and
biological variables

Blinding Patients and care providers were
blinded using placebo control group.
Unclear whether data analysis was
blinded.

Follow-up 3 patients lost to follow-up in rFVIIa
group, 2 patients lost to follow-up in
placebo group

Cointervention Standard surgical intervention and
resuscitation strategies for both
placebo and rFVIIa groups.
Transfusion guidelines similar for
both groups in all study centers.

ISS, Injury Severity Score; GCS, Glasgow Coma Scale.

Table 1. Characteristics of randomized trial evaluating the use

Study Patients Interv

Boffard et al,
200539

277 Patients across 32 international
trauma centers, with a mean age
of 34 y, with severe trauma (143
blunt, 134 penetrating) requiring
�6 units of packed RBC within
4 h of admission

rFVIIa 200 �g/
(IV) immedia
unit of packe
100 �g/kg I
and 3 h

MOF, multi-organ failure; ARDS, adult respiratory distress syndrome.
blinding, follow-up, cointerventions, and intention-to-treat
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analysis. The overall quality of the Boffard et al39 study using
this validity assessment is summarized in Table 2. The strengths
of the study include randomization, which achieved balance
among the prognostic variables between groups, an acceptable
rate of patients lost to follow-up, and adherence to the
intention-to-treat analysis. However, on critical appraisal, there
were a number of weaknesses identified. The methods of
enrollment and concealment of allocation were not completely
transparent; there was no description of who determined
enrollment, the enrollment rate, or any comparison of enrolled
versus missed eligible patients. Although the investigators took
appropriate steps to mask patients and caregivers from the
treatment assignment, routine monitoring of the coagulation
profile may have revealed patient allocation. The failure to

Table 3. Outcome measures in patients who have severe
blunt or penetrating trauma and are receiving rFVIIa versus
placebo.

Outcome

Boffard et al, 2005 (Severe Trauma)
(n�277)39

rFVIIa, No.
(%)

(n�139)
Placebo, No.
(%) (n�138) RR (95% CI)

48-h mortality 25 (18) 23 (17) 1.09 (0.59–2.0)
30-day mortality 34 (24) 40 (29) 0.84 (0.57–1.25)
Patients with adverse

events
(thromboembolism)

6 (4) 6 (4) 0.99 (0.33–3.0)

Massive transfusion* 15 (11) 36 (26) 0.41 (0.24–0.93)
ARDS within 30 days 7 (5) 17 (12) 0.41 (0.18–0.95)
MOF within 30 days 7 (5) 16 (12) 0.43 (0.18–1.02)
Composite outcome

of ARDS, MOF, or
death (within 30
days)

40 (29) 53 (38) 0.75 (0.54–1.05)

RR, Relative risk, rFVIIa compared with placebo.
*Massive transfusion defined as patients alive at 48 hours who receive more
than 12 units of RBCs within 48 hours of the first dose, which equals greater
than 20 units of RBCs, inclusive of the 8 predose units.

VIIa in severe trauma.

ns Comparisons Outcomes

travenously
fter 8th
C, then
eated at 1

3 IV Injections of placebo Primary: 48-h and 30-day
mortality

Secondary: units of packed
RBC transfused in first
48 h, use of other
transfusion products,
ventilator and ICU days,
MOF, ARDS

Safety: adverse events,
changes in coagulation-
related laboranory
variables
of rF

entio

kg in
tely a
d RB

V rep
report certain important prognostic variables and potential
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confounders such as anticoagulant use and cointerventions
(fresh frozen plasma, platelets, intravenous fluids, surgical
interventions) was another limitation. Finally, there may have
been protocol violations because, per study protocol, patients
who sustained an injury greater than or equal to 12 hours before
enrollment were to be excluded, yet 45 patients (16.2%) were
categorized as “unknown time of hospitalization.”

Results of the Trials
Tables 3 and 4 present the results of the Boffard et al39 study

for all patients combined and also separately for patients with
blunt and penetrating trauma. Included are our predefined
outcome measures, as well as additional outcome measures
reported by the study authors. The relative risk for mortality at
48 hours and 30 days between rFVIIa and placebo was very
close to unity, with wide confidence intervals. Neurologic
outcome and surgical intervention were not reported in the trial.
The study did not find an increase in the rate of
thromboembolic events associated with rFVIIa. This is
consistent with other systematic reviews that specifically
evaluated this adverse effect over a broad range of clinical
indications.12,34,41,42 Study authors report a reduction of
massive transfusion favoring rFVIIa (defined as �20 units of
packed RBCs transfused, inclusive of the 8 pre-rFVIIa units).
However, this endpoint of massive transfusion was defined post
hoc and is not consistent with other definitions of massive
transfusion in the literature.20 The investigators also reported
other 30-day outcomes that were not among the patient-
important outcomes selected for this evidence-based emergency
medicine review (ie, acute respiratory distress syndrome,
multiorgan failure, and a composite endpoint).

APPLYING THE EVIDENCE
In the preceding clinical scenario, the clinician wondered

whether the use of rFVIIa would benefit our patient with
significant trauma and blood transfusion requirements. Our
patient is a difficult patient to manage, with a high probability
of mortality. Previous studies have shown that increasing
severity of trauma and transfusion requirements are associated
with a hypocoagulable state, ongoing bleeding, and subsequent
mortality.14,46-49 When there is a delay between the severe
injury and definitive control of bleeding (eg, surgical
intervention or angiographic embolization), the emergency

Table 4. Subgroup analysis based on blunt and penetrating me

Outcome

Boffard et al, 2005 (Blunt Trauma

rFVIIa, No. (%)
(n�69)

Placebo, No. (%)
(n�74)

48-h mortality 13 (19) 13 (18) 1
30-day mortality 17 (25) 22 (30) 0
Patients with adverse events

(thromboembolism)
2 (3) 3 (4) 0
physician’s therapeutic options are limited. rFVIIa is a potential
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treatment option in such patients because it has been used in
multiple off-label bleeding conditions2-6 Although the
mechanism of rFVIIa is not completely understood, it is
thought to work by promoting thrombin generation by tissue
factor and independent pathways.50,51

In the study by Boffard et al,39 investigators found that in
patients with severe trauma, the administration of rFVIIa was
not associated with a decrease in mortality compared with
placebo. Although the authors report a decrease in massive
transfusion with rFVIIa, this was not included as one of our
predefined outcomes because we could not justify transfusion-
related outcomes as patient oriented. Moreover, this outcome
measure of massive transfusion (defined as �20 units of RBCs)
was defined post hoc by study authors and does not correlate
with other previous definitions of massive transfusion.20 It has
been well established that changes in outcomes determined in
post hoc analyses are highly subject to bias.52-54

Another important consideration is the cost of rFVIIa,
approximately $1 per �g. At the recommended dose of 90 �g/
kg, the approximate cost for a 70-kg patient is $6,300 per dose,
with the potential for multiple doses.51 We could not find any
formal cost-benefit analysis of rFVIIa for our study population;
however, one systematic review in patients with major surgical
procedures theorized that if a patient receives greater than 40
units of RBC, the cost of this massive transfusion is greater than
the cost of rFVIIa.34

Returning to our original clinical scenario, we believe that
there is insufficient evidence in the literature to support a clear
recommendation for the use of rFVIIa in patients with severe
trauma. Although the Boffard et al39 study suggests that there is
no difference in mortality or adverse effects with rFVIIa
compared with placebo, further studies are required to elucidate
the efficacy and safety of rFVIIa.

PATIENT COMMUNICATION
With the increasing dissemination and access to medical

information, patients are more informed about novel treatment
options and frequently ask about issues of safety and benefit of
these treatments. The following is an example of how an
emergency physician might convey what is known about the
benefits and risks of rFVIIa in patients with severe trauma. The
following should be modified to reflect the actual clinical

ism of injury.

143)39 Boffard et al, 2005 (Penetrating Trauma) (n�134)39

(95% CI)
rFVIIa, No. (%)

(n�70)
Placebo, No. (%)

(n�64) RR (95% CI)

0.54–2.14) 12 (17) 10 (16) 1.10 (0.51–2.36)
0.48–1.42) 17 (24) 18 (28) 0.86 (0.49–1.53)
0.12–4.15) 4 (6) 3 (4) 1.22 (0.28–5.24)
chan

) (n�

RR

.07 (

.83 (

.72 (
circumstance.
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“Your family member has sustained significant injury, and we
are doing everything possible to save his life. In addition to all the
available treatments that we have provided, there is a medication
called rFVIIa that has been used in a number of bleeding
conditions with the hope of reducing the amount of bleeding.
Unfortunately, there is very little scientific research evaluating the
use of this medication in severe trauma. The use of this medication
might be associated with increased risk of clot formation in the
body. The available research does not clearly indicate whether this
treatment is helpful or harmful. Therefore, we cannot recommend
using or not using this medication.”

Preparation of this evidence-based emergency medicine review
would not have been possible without the guidance and support of
Peter Wyer, MD. The authors would also like to thank Andrea
Markinson, MLS, DPM, for her assistance with the database
searches.

Funding and support: By Annals policy, all authors are required
to disclose any and all commercial, financial, and other
relationships in any way related to the subject of this article
that might create any potential conflict of interest. The authors
have stated that no such relationships exist. See the
Manuscript Submission Agreement in this issue for examples
of specific conflicts covered by this statement.

Publication date: Available online March 14, 2009.

Reprints not available from the authors.

Address for correspondence: Daniel Nishijima, MD,
Department of Emergency Medicine, University of California,
Davis Medical Center, 4150 V. St PSSB, 2100, Sacramento,
CA 95817; 916-734-1376; fax 916-734-7950; E-mail
daniel.nishijima@ucdmc.ucdavis.edu.

REFERENCES
1. Lusher JM, Roberts HR, Davignon G, et al. A randomized, double-

blind comparison of two dosage levels of recombinant factor VIIa in
the treatment of joint, muscle and mucocutaneous haemorrhages in
persons with haemophilia A and B, with and without inhibitors. rFVIIa
Study Group. Haemophilia. 1998;4:790-798.

2. Bosch J, Thabut D, Bendtsen F, et al. Recombinant factor VIIa for
upper gastrointestinal bleeding in patients with cirrhosis: a
randomized, double-blind trial. Gastroenterology. 2004;127:1123-
1130.

3. Diprose P, Herbertson MJ, O’Shaughnessy D, et al. Activated
recombinant factor VII after cardiopulmonary bypass reduces
allogeneic transfusion in complex non-coronary cardiac surgery:
randomized double-blind placebo-controlled pilot study. Br J
Anaesth. 2005;95:596-602.

4. Friederich PW, Henny CP, Messelink EJ, 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.

5. Lodge JP, Jonas S, Oussoultzoglou E, et al. Recombinant
coagulation factor VIIa in major liver resection: a randomized,
placebo-controlled, double-blind clinical trial. Anesthesiology.
2005;102:269-275.

6. Raobaikady R, Redman J, Ball JA, et al. Use of activated

recombinant coagulation factor VII in patients undergoing

742 Annals of Emergency Medicine
reconstruction surgery for traumatic fracture of pelvis or pelvis
and acetabulum: a double-blind, randomized, placebo-controlled
trial. Br J Anaesth. 2005;94:586-591.

7. Ferrera PC, Bartfield JM. Outcomes of anticoagulated trauma
patients. Am J Emerg Med. 1999;17:154-156.

8. Karni A, Holtzman R, Bass T, et al. Traumatic head injury in the
anticoagulated elderly patient: a lethal combination. Am Surg.
2001;67:1098-1100.

9. Li J, Brown J, Levine M. Mild head injury, anticoagulants, and risk
of intracranial injury. Lancet. 2001;357:771-772.

10. Mina AA, Knipfer JF, Park DY, et al. Intracranial complications of
preinjury anticoagulation in trauma patients with head injury.
J Trauma. 2002;53:668-672.

11. Hind D, Lloyd-Jones M, Makris M, et al. Recombinant factor VIIa
concentrate versus plasma derived concentrates for the
treatment of acute bleeding episodes in people with haemophilia
A and inhibitors. Cochrane Database Syst Rev.
2004;(2):CD004449.

12. Stanworth SJ, Birchall J, Doree CJ, et al. Recombinant factor VIIa
for the prevention and treatment of bleeding in patients without
haemophilia. Cochrane Database Syst Rev. 2007;(2):CD005011.

13. Hess JR, Lawson JH. The coagulopathy of trauma versus
disseminated intravascular coagulation. J Trauma. 2006;60:S12-19.

14. Brohi K, Singh J, Heron M, et al. Acute traumatic coagulopathy.
J Trauma. 2003;54(6):1127-1130.

15. Barret JP, Gomez PA. Disseminated intravascular coagulation: a
rare entity in burn injury. Burns. 2005;31:354-357.

16. Hofmann S, Huemer G, Kratochwill C, et al. [Pathophysiology of
fat embolisms in orthopedics and traumatology]. Orthopade.
1995;24:84-93.

17. Demetriades D, Martin M, Salim A, et al. Relationship between
American College of Surgeons trauma center designation and
mortality in patients with severe trauma (Injury Severity Score �
15). J Am Coll Surg. 2006;202:212-215.

18. Champion HR, Sacco WJ, Copes WS, et al. A revision of the
Trauma Score. J Trauma. 1989;29:623-629.

19. Zehtabchi S, Baron BJ, Sinert R, et al. Ethanol and illicit drugs do
not affect the diagnostic utility of base deficit and lactate in
differentiating minor from major injury in trauma patients. Acad
Emerg Med. 2004;11:1014-1020.

20. Malone DL, Hess JR, Fingerhut A. Massive transfusion practices
around the globe and a suggestion for a common massive
transfusion protocol. J Trauma. 2006;60(6 suppl):S91-96.

21. Wilson RF, Mammen E, Walt AJ. Eight years of experience with
massive blood transfusions. J Trauma. 1971;11:275-285.

22. Sperry JL, Ochoa JB, Gunn SR, et al. An FFP:PRBC transfusion
ratio �/�1:1.5 is associated with a lower risk of mortality after
massive transfusion. J Trauma. 2008;65:986-993.

23. Kashuk JL, Moore EE, Johnson JL, et al. Postinjury life
threatening coagulopathy: is 1:1 fresh frozen plasma:packed red
blood cells the answer? J Trauma. 2008;65:261-270.

24. Duchesne JC, Hunt JP, Wahl G, et al. Review of current blood
transfusions strategies in a mature level I trauma center: were
we wrong for the last 60 years? J Trauma. 2008;65:272-276.

25. Narayan RK, Maas AI, Marshall LF, et al. Recombinant factor VIIA
in traumatic intracerebral hemorrhage: results of a dose-
escalation clinical trial. Neurosurgery. 2008;62:776-786.

26. Guyatt GH, Thompson PJ, Berman LB, et al. How should we
measure function in patients with chronic heart and lung
disease? J Chronic Dis. 1985;38:517-524.

27. Wennberg JE. Outcomes research, cost containment, and the fear
of health care rationing. N Engl J Med. 1990;323:1202-1204.

28. Spertus J, Peterson E, Conard MW, et al. Monitoring clinical
changes in patients with heart failure: a comparison of methods.

Am Heart J. 2005;150:707-715.

Volume , .  : November 

mailto:daniel.nishijima@ucdmc.ucdavis.edu


Nishijima & Zehtabchi Recombinant Activated Factor VII in Severe Trauma
29. Vickrey BG. Getting oriented to patient-oriented outcomes.
Neurology. 1999;53:662-663.

30. Guyatt GH, Feeny DH, Patrick DL. Measuring health-related quality
of life. Ann Intern Med. 1993;118:622-629.

31. Spertus JA. Evolving applications for patient-centered health
status measures. Circulation. 2008;118:2103-2110.

32. Cummins RO, Chamberlain DA, Abramson NS, et al.
Recommended guidelines for uniform reporting of data from out-
of-hospital cardiac arrest: the Utstein Style. A statement for
health professionals from a task force of the American Heart
Association, the European Resuscitation Council, the Heart and
Stroke Foundation of Canada, and the Australian Resuscitation
Council. Circulation. 1991;84:960-975.

33. Bonita R, Beaglehole R. Recovery of motor function after stroke.
Stroke. 1988;19:1497-1500.

34. Ranucci M, Isgro G, Soro G, et al. Efficacy and safety of
recombinant activated factor VII in major surgical procedures:
systematic review and meta-analysis of randomized clinical trials.
Arch Surg. 2008;143:296-304.

35. O’Connell KA, Wood JJ, Wise RP, et al. Thromboembolic adverse
events after use of recombinant human coagulation factor VIIa.
JAMA. 2006;295:293-298.

36. Wiley InterScience. The Cochrane library. Available at: http://
www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/
HOME. Accessed July 10, 2008.

37. Center for Medical Education. Emergency medical abstracts.
Available at: http://ccme.org. Accessed July 10, 2008.

38. BestBETS. Best evidence topics: BestBETS. Available at: http://
bestbets.org. Accessed July 10, 2008.

39. Boffard KD, Riou B, Warren B, et al. Recombinant factor VIIa 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.

40. Argill J. Factor VIIa for intractable blood loss in trauma [BestBETS
Web site]. Available at: http://www.bestbets.org/bet/bet.php?id�
371. Accessed August 28, 2008.

41. Hsia CC, Chin-Yee IH, McAlister VC. Use of recombinant activated
factor VII in patients without hemophilia: a meta-analysis of

randomized control trials. Ann Surg. 2008;248:61-68.

Volume , .  : November 
42. von Heymann C, Jonas S, Spies C, et al. Recombinant activated
factor VIIa for the treatment of bleeding in major abdominal
surgery including vascular and urological surgery: a review and
meta-analysis of published data. Crit Care. 2008;12:R14.

43. Evaluation of recombinant activated factor VII in severe bleeding
(CONTROL) [ClinicalTrials.gov Web site]. Available at: http://www.
clinicaltrials.gov/ct2/show/NCT00184548?term�factor�vii�and
�trauma&rank�3. Accessed August 28, 2008.

44. Guyatt GH, Sackett DL, Cook DJ. Evidence-Based Medicine
Working Group. Users’ guides to the medical literature. II. How to
use an article about therapy or prevention. A. Are the results of
the study valid? JAMA. 1993;270:2598-2601.

45. Guyatt GH, Sackett DL, Cook DJ. Users’ guides to the medical
literature. II. How to use an article about therapy or prevention. B.
What were the results and will they help me in caring for my
patients? Evidence-Based Medicine Working Group. JAMA. 1994;
27:59-63.

46. Brohi K, Cohen MJ, Ganter MT, et al. Acute traumatic
coagulopathy: initiated by hypoperfusion: modulated through the
protein C pathway? Ann Surg. 2007;24:812-818.

47. Como JJ, Dutton RP, Scalea TM, et al. Blood transfusion rates in
the care of acute trauma. Transfusion. 2004;44:809-813.

48. Gonzalez EA, Moore FA, Holcomb JB, et al. Fresh frozen plasma
should be given earlier to patients requiring massive transfusion.
J Trauma. 2007;62:112-119.

49. MacLeod JB, Lynn M, McKenney MG, et al. Early coagulopathy
predicts mortality in trauma. J Trauma. 2003;5:39-44.

50. Kenet G, Walden R, Eldad A, et al. Treatment of traumatic
bleeding with recombinant factor VIIa. Lancet. 1999;354:1879.

51. ten Cate H, Bauer KA, Levi M, et al. The activation of factor X
and prothrombin by recombinant factor VIIa in vivo is mediated by
tissue factor. J Clin Invest. 1993;92:1207-1212.

52. Ewald B. Post hoc choice of cut points introduced bias to
diagnostic research. J Clin Epidemiol. 2006;59:798-801.

53. Sackett DL, Haynes RB. The architecture of diagnostic research.
BMJ. 2002;324:539-541.

54. Steele R TL. Principles of and Procedures of Statistics. 2nd ed.

London, England: McGraw-Hill; 1982.

Annals of Emergency Medicine 743

http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/HOME
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/HOME
http://www3.interscience.wiley.com/cgi-bin/mrwhome/106568753/HOME
http://ccme.org
http://bestbets.org
http://bestbets.org
http://www.bestbets.org/bet/bet.php?id=371
http://www.bestbets.org/bet/bet.php?id=371
http://www.clinicaltrials.gov/ct2/show/NCT00184548?term=factor+vii+and+trauma%26rank=3
http://www.clinicaltrials.gov/ct2/show/NCT00184548?term=factor+vii+and+trauma%26rank=3
http://www.clinicaltrials.gov/ct2/show/NCT00184548?term=factor+vii+and+trauma%26rank=3
http://ClinicalTrials.gov


Recombinant Activated Factor VII in Severe Trauma Nishijima & Zehtabchi
Critically Appraised Topic (CAT): Recombinant activated factor VII for severe trauma.
Question In adult, nonhemophiliac patients with severe multisystem trauma requiring large amounts of fluid resuscitation or

blood products that is not easily amenable to immediate surgical intervention, does the therapeutic use of
rFVIIa at any dosing regimen, compared with placebo, improve the patient-oriented outcomes of mortality,
neurologic status, delayed surgical interventions, and adverse effects?

Reviewed by Nishijima DK, Zehtabchi S
Date of search September 2008
Expiration date September 2010
Clinical bottom line Existing evidence does not show any benefit from using rFVIIa in severe multisystem trauma.
Search strategy The search for randomized trials included PubMed, EMBASE, BestBETS, and the Cochrane Library, from the date

of origin to September 2008.
Citations 1. Boffard KD, Riou B, Warren B, et al. Recombinant factor VIIa as adjunctive therapy for bleeding control in

severely injured trauma patients: two parallel randomized, placebo-controlled, double-blind clinical trials.
J Trauma. 2005;59:8-18.

Primary study characteristics Study Population
277 Trauma patients requiring at least 6 units of packed RBCs within 4 hours of admission, aged 16–65 years,

from 32 centers in 8 countries. Excluded patients with cardiac arrest before drug administration, gunshot
wound to the head, pH �7.0, GCS score �8, and injury �12 hours before randomization.

Interventions
3 IV injections of rFVIIa (200, 100, 100 �g/kg), first dose given immediately after the 8th unit of RBC, the

second and third doses given at 1 and 3 hours after first dose, respectively.
Outcome measures
Mortality, blood transfusion requirements, ICU days, multiorgan failure and acute respiratory distress syndrome at

30 days, and adverse events.
Critical appraisal The study was randomized, blinded, achieved balance with respect to baseline characteristics, and adhered to

intention-to-treat analysis. The number of patients lost to follow-up was minimal. Methods of randomization,

enrollment, and concealment were not completely reported.
Results

Trial RR (95%CI)

Primary outcome: mortality
48-h Mortality
Boffard et al 1.09(0.59–2.0)
30-Day mortality

Boffard et al 0.84(0.57–1.25)
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APPENDIX E1. Designed search strategy: PubMed.

Search Order Search Term

#1 wounds and injuries [MeSH]
#2 multiple trauma [MeSH]
#3 hemorrhage [MeSH]
#4 hemorrhag* [tw]
#5 bleed* [tw]
#6 trauma* [tw]
#7 #1 or #2 or #3 or #4 or #5 or #6
#8 factor VII [MeSH]
#9 nn1731 [tw]
#10 novo seven [tw]
#11 novo nordisk [tw]
#12 eptacog alpha [tw]
#13 #8 or #9 or #10 or #11 or #12
#14 #7 and #13
#15 randomized controlled trial [Publication Type] or randomized controlled trials [MeSH]
#16 Prospective [tw]
#17 #15 or #16
#18 #14 and #17
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