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Use of Recombinant Activated Factor VIl in Patients
Without Hemophilia

A Meta-Analysis of Randomized Control Trials

Cyrus C. Hsia, MD,7 lan H. Chin-Yee, MD, 7 and Vivian C. McAlister, MB*

Context: Benefits of recombinant activated factor VII (rFVIIa) in
hemorrhage may be lost because of thromboembolic events (TAE).
Method: MEDLINE, EMBASE, BIOSIS, CINAHL, Science Cita-
tion Index Expanded, clinicaltrials.gov were searched for placebo
controlled trials of rFVIla in patients without hemophilia. Reports of
22 randomized controlled trials were selected for analysis. Results
were pooled using random effects models to calculate the odds ratios
(OR) with 95% confidence interval (CI). Subgroup analyses were
predetermined.

Results: Among 3184 participants, 478 (15.0%) died and 249
(7.8%) had TAE. Additional blood transfusion was required in 517
(41.2%) of 1256 subjects. Patients receiving rFVIla were less likely
to need additional blood transfusions (OR, 0.54; 95% CI, 0.34—
0.86) than patients receiving placebo. Mortality was not increased
but may be reduced (OR, 0.88; 95% CI, 0.71-1.09). Reduction in
mortality was more likely if rFVIIa was given therapeutically (OR,
0.87; 95% CI, 0.70—1.09) rather than prophylactically (OR, 1.00;
95% CI, 0.37-2.68). Differences in the pooled analysis of TAE were
not statistically significant (OR, 1.17; 95% CI, 0.87-1.58) but the
incidence of arterial TAE was likely higher in patients receiving
rFVIla (OR, 1.50; 95% CI, 0.93-2.41) although no differences were
seen with respect to venous TAE (OR, 0.76; 95% CI, 0.49-1.15).

Conclusions: Use of rFVIIa reduces the need for blood transfusion
and it may reduce mortality, especially if the dose of rFVIla is
limited to therapeutic doses of 90 ug/kg. It does not increase the risk
of venous thrombosis but it may increase the risk of arterial
thrombosis.
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n 1983, Hedner and Kisiel first described the ability of

human activated factor VII to control hemorrhage in 2
hemophilia A patients with inhibitors.! Since then, a recom-
binant activated factor VII (rFVIla, NovoSeven, Denmark),
which is structurally nearly identical to the plasma-derived
protein,” has become the treatment of choice for bleeding in
hemophilia patients with inhibitors,® acquired hemophilia,*
rare congenital coagulation factor deficiencies,>® and inher-
ited platelet disorders.”®

The molecular mechanisms by which rFVIla induces
hemostasis is incompletely elucidated but it is believed to
enhance thrombin generation at the site of injury via tissue
factor dependent and independent pathways.”'® The potent
hemostatic effects of rFVIIa led to its use in a soldier with
uncontrolled bleeding from a rifle injury'" and in a number of
case series of other nonhemophilia patients.'*'* Reports of
randomized clinical trials, conducted in patients without he-
mophilia, have recently become available."*** The clinical
settings of these trials, which include intracranial hemorrhage
(ICH), trauma, gastrointestinal bleeding, cardiac surgery,
prostatectomy, stem cell transplantation, orthopedic surgery,
liver resection, and liver transplantation, all had a relatively
high risk of hemorrhage or death but the sample sizes were
insufficient to determine the benefits and risks of rFVlIla.
Off-label use of rFVIIa has been increasing®’ and at many
centers, including our own, the number of nonhemophilia
patients exceeds the number of individuals with hemo-
philia receiving this product although the total amount of
rFVIla used remains greatest in patients with inhibitors
and hemophilia.

The beneficial hemostatic effect of rFVIIa in the control
of life threatening hemorrhage must be weighed against its
procoagulant effect, which may place the recipient at in-
creased risk of thromboembolic adverse events (TAE). A
recent review of submissions to the US Food and Drug
Administration (FDA) Adverse Event Reporting System
(AERS) suggested the risk of TAE and death in nonhemo-
philiac recipients of rFVIIa to be substantial.> The review
concluded that the inherent limitations of passive surveillance
as with AERS underscored the requirement for randomized
clinical trials.? Unfortunately the impact of the AERS report
has been to dampen the enthusiasm required to complete such
trials. Previous reviews of rFVIIA did not include recently
completed trials and were insufficient to confirm or refute the
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AERS database observation of death in a large proportion of
the rFVIIa recipients who suffered a TAE.***> We performed
a meta-analysis of randomized clinical trials that compared
rFVIIa to placebo to determine the benefits and harms of
rFVIla in the nonhemophilia population.

METHODS
This review was performed according to guidelines of
the Cochrane Collaboration using its program RevMan 4.2,%¢
which conforms to QUORUM standards for the conduct and
reporting of meta-analyses of randomized clinical trials.*’

Data Sources

We identified relevant studies up to November 2007 by
searching MEDLINE (1966-2007), EMBASE (1980-2007),
BIOSIS (1969-2007), CINAHL (1982-2007), Science Cita-
tion Index Expanded (1981-2007), clinicaltrials.gov, and the
Cochrane Central Register of Controlled Trials databases. We
reviewed the bibliographies of identified articles and reports
presented at major scientific meetings and we contacted trial
principal investigators and NovoNordisk, the pharmaceutical
company that manufactures rFVIla.

Study Selection

All randomized clinical trials comparing rFVIla versus
placebo, irrespective of participant age, language of study, or
publication status, were included. Studies of patients with
hemophilia, acquired inhibitors, rare congenital coagulation
factor deficiencies, and inherited platelet disorders were ex-
cluded. Studies without a placebo control group were also
excluded. Short-term trials of rFVIIa in healthy volunteers
were not included in the primary analysis but were reviewed
for adverse events and used in sensitivity studies of the
meta-analysis.

Outcome Measures

We examined the outcomes of all-cause mortality,
TAE, and additional red blood cell (RBC) transfusions in
each trial. Mortality was recorded as the number of deaths
because of any cause during the longest observation period
reported in each trial. TAE included all arterial, venous, or
otherwise unspecified events likely to be thromboembolic in
nature. This was recorded as the number of participants who
experienced 1 or more of these events. The number of
participants receiving additional RBC transfusions was re-
corded based on the predetermined criteria for additional
transfusion as defined in each study. Previous transfusion
with 8 units of blood was a requirement for inclusion in the
trauma studies and only the number of patients requiring
more than 20 units was reported; this number was included
in the additional transfusion data set.'* If studies reported
values for different time points, the number of participants
receiving transfusions over the longest observed period
was recorded.

Data Extraction

Candidate abstracts were reviewed and appropriate ar-
ticles were selected for data retrieval. All 3 reviewers inde-
pendently extracted data from each article using a predefined

62

standardized data extraction tool to determine methodological
quality, the number of patients randomized, mean duration of
follow-up, and outcomes. Any differences were settled by
discussion and consensus.

Statistical Analysis

The number of events and number of patients in each of
the rFVIla and placebo arms were used to calculate OR with
95% CI). Meta-analysis was performed using RevMan 4.2,
which assigns a weight to each study in the meta-analysis
according to its 95% CIL*® For assessment of outcomes, a
random effects model according to the method of DerSimo-
nian and Laird*® was performed. Tests of heterogeneity were
calculated using the Mantel-Haenszel method® and the I?
statistic. Stratified analyses were performed according to:
etiology of disease (ICH or not); prophylactic or therapeutic
use of rFVIla; single or multiple doses of rFVIla; and total
dose administered. Choice of subgroups was made a priori,
ie, before clinical trials data were obtained.

RESULTS

The electronic search resulted in 337 articles (Fig. 1).
We considered 24 articles to be potentially eligible and
retrieved the full text versions. Five other articles were found
through reviewing bibliographies of articles or reports pre-
sented at scientific meetings. Four of the reports were in
abstract form only.'®?1?842 These 29 articles were indepen-
dently reviewed and 21 reports of 22 randomized clinical
controlled trials met inclusion criteria. One article included 2
parallel, randomized controlled trials.'* Eight articles were

337 Studies identified through electronic searches

313 Studies excluded (Hemophilia
patients; duplicates; did Not Meet
Inclusion Criteria)

24 Studies retrieved for further assessment
5 Studies identified by Other Sources
I Published Translated from Chinese (Ma 2006)
3 Newly completed clinical trials - NOT YET published
(Bosch 2007, lorio 2007, Mayer 2007)
1 Trial identified online (Gajewski 2005)

8 Studies Excluded
5 with healthy volunteer subjects
(Bijsterveld 2002, 2004, Jilma 2002**, Fridberg 2005, and Woltz 2003)
4 others
(Crhardtsen 2001%*, Jilma 2002**, Jeffers 20027, Lorio 2007°)

Studies Included
21 Studies that met all inclusion criteria
Giving 22 randomized controlled trials®

Flowchart of study selection that met all inclusion criteria

*Used alternale form of recombinant factor VIIa, FFR-rFVIla
**Used FFR-rFVIIa and in healthy volunteer subjects

+No placebo group in this trial

°Control group used activated prothrombin complex concentrates
OBoffard 2004 study contained two parallel randomized control trial

FIGURE 1. Results of searches for trials of recombinant acti-
vated factor VII versus placebo in patients without hemo-
philia.
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TABLE 1.

Study Characteristics of Trials of Recombinant Activated Factor VII Versus Placebo in Patients Without Hemophilia

Primary Author

Study

Age

Placebo
Age in Yrs

as Mean +/— SD

rFVIla
Age in Yrs

as Mean +/— SD

Name and Year Eligibility Placebo or Median rFVIla or Median rFVIla Dosing
of Publication (Yrs) Setting Participants (Range) Participants (Range) (ng/kg) I  Study Period
Boffard 2005a'* 16-65  Blunt trauma 74 35+/—13 69 33 +/—13 400 (200,100,100) T 30d
Boffard 2005b' 16-65  Penetrating trauma 64 32 +/— 10 70 29 +/—= 10 400 (200,100,100) T 30d
Bosch 2004 18-74  GI bleeding, 120 542 +/—10.6 116 52.6 +/— 11.9 800 (100 X 8 doses) T 42d
cirrhosis
Bosch 2007'¢ NA Variceal bleeding, 86 NA 170 NA 300 (200,100) or 600 T 42d
cirrhosis (200,100 X 5 doses)
Chuansumrit <18  Dengue 10 10.5 +/— 3.4 18 9.1 +/— 4.1 100 X 1-2 doses T 24 h
20057 hemorrhagic
fever
Diprose 2005'® =18  Cardiac surgery 10 69.5 (63.5-76.5)* 10 63 (59-66)* 90 P Initial
hospitalization
Ekert 2006 <1  Cardiac surgery 36 3.9 mo 40 4.0 mo 120 X 1-3 doses P 42d
Friederich 18-85  Prostatectomy 12 63 +/— 8.3 8 61 +/— 89 20 P 10d
2003*° 16 64 +/— 8.5 40
Ashrani 20062! =12 Stem cell 3 44.0 +/— 104 4 293 +/— 144 280 (40 X 7 doses) T 4d
transplantation 4 18.0 +/— 5.2 560 (80 X 7 doses)
Lodge 20052 =18  Liver transplantation 62 523 +/—11.5 63 533 +/—11.2 180 (60 X 3 doses)” P Initial
58 52.6 +/— 92 360 (120 X 3 doses)" hospitalization
Lodge 2005b* =18  Liver resection 68 56.2 +/— 133 66 55.5 +/— 13.8 20 (20 X 1 dose)” P 7 d or initial
66 57.9 +/— 11.9 80 (80 X 1 dose)" hospitalization
Ma 2006%* =18  Cardiac surgery 11 47.5 +/—10.9 11 503 +/— 9.6 40 P Initial
hospitalization
Mayer 2005% =18  Intracerebral bleed 11 66 +/— 14 6 51 +/—9 10 T 90 d
6 68 +/— 22 20
6 68 +/— 16 40
6 58 +/— 11 80
6 64 +/— 14 120
6 53 +/— 12 160
Mayer 20062 =18  Intracerebral bleed 8 67 +/— 13 8 72 +/— 10 5 T 90 d
8 60 +/— 15 20
8 64 +/— 13 40
8 62 +/— 12 80
Mayer 20057 =18  Intracerebral bleed 96 68 +/— 12 108 67 +/— 12 40 T 90 d
92 65 +/— 12 80
103 64 +/— 13 160
Mayer 20077 =18  Intracerebral bleed 263 65 +/— 14 265 65 +/— 14 20 T 90 d
293 65 +/— 13 80
Pihusch 2005%° =12 Stem cell 23 39 (18-64) 20 36 (20-58) 280 (40 X 7 doses) T 4d
transplantation 26 38 (20-61) 560 (80 X 7 doses)
31 37 (16-57) 1120 (160 X 7 doses)
Planinsic 20053 =18  Liver transplantation 19 499 +/—11.0 18 494 +/— 134 20 P 7d
24 49.7 +/—10.1 40
22 519 +/— 8.8 80
Pugliese 2007°! NA Liver transplantation 10 54 +/—12 10 57+/—9 40 P Initial
hospitalization
Ragggiskzgdy 18-60  Pelvic/acetabular 24 38 (18-57) 24 44 (18-57) 90 p 30d
Sachs 2007°* 15-70  Spinal fusion 13 56 (17-65) 12 52.5 (18-62) 90 (30 X 3 doses) T 30d
surgery 12 56 (17-69) 180 (60 X 3 doses)
12 45 (18-63) 360 (120 X 3 doses)
Shao 2006** >21  Liver resection 81 48.5 (29.5-75.0) 73 52.5(21.7-76.2) 50 (X 1-4 doses) P Initial
78 54.1(22.7-71.6) 100 (X 1-4 doses) hospitalization
Total 22 trials 1104 2080
“a” after Boffard 2005 indicates the blunt trauma trial; “b” after Boffard 2005 denotes the penetrating trauma trial.
*Median (interquartile range).
TMajority of participants received this number of doses.
I indicates indication; P, prophylactic; T, therapeutic administration; NA, not applicable or data not available.
© 2008 Lippincott Williams & Wilkins 63
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excluded (total 252 subjects)*> *%: 5 studies were in healthy
subjects (96 subjects),®>>? 2 trials did not study rFVIIa but
used an inactivated form of recombinant factor VIla, FFR-
rFVIla, instead (74 subjects)*® *°; 1 had no placebo group
(71 subjects)*'; and 1 used a control group that received
activated prothrombin complex concentrates (11 subjects).*
Additional information in 4 studies was kindly provided by
the investigators or by NovoNordisk.'®*'%4> Further, 1
article was written originally in Chinese and translated.**

Study Quality/Characteristics

All included studies were randomized double-
blinded placebo-controlled trials. Allocation appeared to
be properly randomized and adequately concealed in all of
the studies. Most of the 22 clinical trials were conducted in
adults but some included children (Table 1). A total of
3184 subjects were studied in a wide variety of clinical
settings. Four trials were conducted in patients with
ICH,*> 2 1 article with 2 parallel trials in trauma,'* 2 in
upper gastrointestinal bleeding,'>'® 3 in cardiac sur-
gery,'®192% 3 in liver transplantation,?*>°>' 2 in liver
resection,”*** 2 in orthopedic surgery,>*** 1 in prostatec-
tomy,?® 2 in stem cell transplantation,?'** and 1 trial in
dengue hemorrhage fever subjects.!” In 10 trials, rFVIIa
was administered prophylactically!'820:23-24:30-32. 34 354
in 12 trials it was given therapeutically based on the
indications of each trial.'*~'7-21:252933 Unit doses of
rFVIla from 5 pg/kg to 200 wg/kg were administered 1 or
more times so that the total dose of rFVIla ranged from 5 pg/kg
to 1120 wg/kg. Study period as determined by the longest
intended follow-up, monitoring, or intervention reported for the
studies ranged from 6 hours to 90 days (Table 1).

Study Outcomes

Of the total 3184 subjects studied in the 22 trials, 2080
patients received rFVIla, 1104 received placebo with a total
of 478 (15.0%) deaths, and 249 (7.8%) TAE. Additional

blood transfusion was required in 517 (41.2%) of 1256
subjects in studies that reported participant transfusion data.

The overall number of patients receiving additional
RBC transfusions was significantly less in the rFVIla group
292 (39.9%) versus the placebo group 225 (42.9%), (OR,
0.54; 95% CI, 0.34—0.86, Fig. 2). Tests of statistical hetero-
geneity were positive (I* = 49.5%). The amount of blood
transfused was not reported sufficiently or in a manner that
permitted pooled analysis. Tests of statistical heterogeneity
were negative (I = 0) with respect to mortality and TAE.
Mortality was 14.8% (307 subjects) in the rFVIla group and
15.5% (171 subjects) in the placebo group (OR, 0.88; 95%
CI, 0.71-1.09; Fig. 2). The cause of death was not sufficiently
well reported for meta-analysis.

TAE occurred in 8.6% (178 subjects) of the rFVIla
group and in 6.4% (71 subjects) of the placebo group (OR,
1.17; 95% CI, 0.87-1.58; Fig. 3). TAE were classified as
arterial (stroke, myocardial infarction, arterial embolism), as
venous (deep vein thrombosis, pulmonary embolism) or un-
specified. Comparison of rFVIIa to placebo according to TAE
type revealed a possible increase in arterial TAE (OR, 1.50;
95% CI, 0.93-2.41) whereas no differences were seen with
respect to venous TAE (OR, 0.76; 95% CI, 0.49-1.15). A
statistically significant increase in the rate of myocardial infarc-
tion was seen in the rFVIla group but the rates of deep vein
thrombosis or pulmonary embolism were similar in both groups
(Table 2).

Stratified analyses, performed according to underlying
disease (ICH or not), indication (prophylactic versus thera-
peutic), number of doses of rFVIla and total dose adminis-
tered are presented in Table 3. The number of patients
requiring transfusion was significantly reduced if the dose of
rFVIla =90 ug/kg (OR, 0.42; 95% CI, 0.19-0.93) but not if
the dose exceeded 90 pg/kg (OR, 0.62; 95% CI, 0.34—1.14).
The reduction in transfusion rates was statistically significant if
rFVIla was administered once (OR, 0.33; 95% CI, 0.11-0.96)

Review : Recombinant activated factor VIl for the control of hemorrhage in patients w ithout hemophilia

Comparison: 01 Recombinbant activated factor VIl versus placebo

QOutcome: 03 Patients receiving additional red cell transfusion

Study rFVila placebo OR (random) OR (random)

or sub-category n/N n/N 95% Cl 95% Cl
Friederich 2003 3/24 7/12 —_—— 0.10 [0.02, 0.54]
Bosch 2004 16/118 19/119 —— 0.83 [0.40, 1.70]
Boffard 2005 a 8/56 20/61 —a— 0.34 [0.14, 0.86]
Boffard 2005 b 4/58 10/54 ——t 0.33 [0.10, 1.11)
Chuansunrit 2005 5/16 3/9 D E— 0.91 [0.16, 5.20]
Diprose 2005 3/10 8/10 —_— 0.11 [0.01, 0.84]
Lodge 2005 a 108/118 61/61 —_— 0.08 [0.00, 1.46]
Lodge 2005 b 41/122 23/63 —a— 0.88 [0.47, 1.66]
Raobaikady 2005 11/24 16/24 —a 0.42 [0.13, 1.36]
Ekert 2006 30/40 29/36 — 0.72 [0.24, 2.16]
Shao 2006 63/145 29/76 —— 1.25 [0:71; 2.20]
Total (95% CI) 731 525 ‘ 0.54 [0.34, 0.86]
Total events: 292 (rFVIR), 225 (placebo)

Test for heterogeneity: Chi? = 19.80, df = 10 (P=0.03), P = 49.5%

Test for overall effect: Z =2.63 (P=0.009)

0.001 0.01 01 1 10

100 1000

Favours rFVlla  Favours placebo

FIGURE 2. Effect of recombinant activated Factor VIl compared with placebo on the requirement for additional red blood cell

transfusion.
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Review : Recombinant activated factor VIl for the control of hemorrhage in patients w ithout hemophilia
Comparison: 01 Recombinbant activated factor Vil versus placebo
Outcome: 01 Mortality
Study rFViia placebo OR (random) OR (random)
or sub-category n/N n/N 95% Cl 95% Cl
Friederich 2003 0/24 0/12 Not estimable
Mayer 2003 3/36 2/11 —_— 0.41 [0.06, 2.83]
Bosch 2004 16/116 11/120 B — 1.59 [0.70, 3.58]
Mayer 2004 7/32 1/8 —_——e 1.96 (0.21, 18.72)
Boffard 2005 a 17/69 22/74 —— 0.77 [0.37, 1.62]
Boffard 2005 b 17/70 18/64 —a— 0.82 [0.38, 1.77]
Chuansurmrit 2005 0/18 0/10 Not estimable
Diprose 2005 0/10 1/10 0.30 [0.01, 8.33)
Gajew ski 2005 0/8 0/3 Not estimable
Lodge 2005 a 3/121 1/62 —_——— 1.55 [0.16, 15.23)
Lodge 2005 b 4/132 3/68 —_— 0.68 [0.15, 3.12]
Mayer 2005 56/303 28/96 —— 0.55 [0.33, 0.93]
Pihusch 2005 24/77 7/23 —— 1.04 [0.38, 2.84]
Planinsic 2005 4/64 1/19 —_— 1.20 [0.13, 11.43]
Raobaikady 2005 0/24 0/24 Not estimable
Bkert 2006 0/40 0/36 Not estimable
Ma 2006 0/11 0/11 Not estimable
Shao 2006 3/151 0/81 3.84 [0.20, 75.29]
Bosch 2007 39/170 25/86 —ar 0.73 [0.40, 1.31)
Mayer 2007 113/558 51/263 - 1.06 [0.73, 1.53]
Pugliese 2007 0/10 0/10 Not estimable
Sachs 2007 1/36 0/13 1.14 [0.04, 29.76]
Total (95% Cl) 2080 1104 ‘ 0.88 [0.71, 1.09]
Total events: 307 (rFVIiia), 171 (placebo)
Test for heterogeneity: Chi? = 9.53, df = 14 (P=0.80), F =0%
Test for overall effect: Z =1.21 (P=0.23)
0.1 1 10 100
Favours rFVIIA  Favours placebo

FIGURE 3. Effect of recombinant activated Factor VIl compared with placebo on mortality in nonhemophiliac patients with

hemorrhage.

TABLE 2. Thromboembolic Events in Clinical Trials of
Recombinant Activated Factor VII (rFVlla)

Fisher Exact

Test
rFVIIa Placebo (2-Tailed)
Arterial thromboembolism—all events 93 (4.5%) 22 (2.0%) P < 0.01
Stroke or transient ischemic attack 29 (1.4%) 9(0.8%) P=0.17
Myocardial infarction or ischemia 58 (2.8%) 11(1.0%) P <0.01
Arterial thromboembolism—not 6(03%) 2(0.2%) P=0.72
specified
Venous thromboembolism—all events 65 (3.1%) 43 (3.9%) P =0.25
Deep vein thrombosis 5(0.2%) 5(0.5%) P =033
Pulmonary embolism 4(0.2%) 3(03%) P=0.70
Venous thromboembolism—not 56 (2.6%) 35(3.2%) P =043
specified
Thromboembolic events—arterial or 20 (1.0%) 6 (0.5%) P = 0.30

venous not specified

but not if administered more often (OR, 0.66; 95% CI, 0.39—
1.09). The reduction in transfusion rate was statistically signif-
icant if rFVIla was administered either therapeutically (OR,
0.54; 95% CI, 0.34—0.86) or prophylactically (OR, 0.50; 95%
CL, 0.25-0.99). Mortality was more likely to be reduced in the
rFVIla group if it was administered therapeutically (OR, 0.87;
95% CI, 0.70—1.09) versus prophylactically (OR, 1.00; 95% CI:
0.37-2.68) but it was not changed if the dose of tFVIIa was =90
ng/kg (OR, 0.86; 95% CI, 0.64—1.15) versus >90 ug/kg (OR,
0.84; 95% CI, 0.63-1.13).

© 2008 Lippincott Williams & Wilkins

Sensitivity studies were performed by repeating the
meta-analysis using all of the randomized trials including
short-term trials of rFVIIa in healthy volunteers. No TAE
or other adverse events were reported in the healthy
volunteer trials and inclusion of these trials did not alter
the outcomes reported above. Inclusion of data from the
trauma trials in the additional transfusion data set did not
alter outcome when compared with meta-analysis without
these data.

DISCUSSION

Recombinant production of the activated form of a
human blood clotting factor that can bypass certain deficien-
cies in coagulation is a remarkable achievement. Recombi-
nant activated factor VII has been licensed for use in hemo-
philia on the basis of its use in a series of 61 patients with
hemophilia A or B and inhibitors undergoing surgery.>
Placebo-controlled trials have not been possible in this setting
because of a lack of equipoise. However the mechanism of
action of rFVIla is not restricted to patients with hemophilia.
The availability of rFVIla for hemophilia has allowed the
tentative extension of its use to patients without hemophilia.**
Concern has been raised about the use of rFVIla in individ-
uals without hemophilia because it may put patients at con-
siderable risk of thrombosis and death.” Others have sug-
gested that rFVIIa may allow for the inappropriate rescue of
patients who might otherwise have died of hemorrhage such
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TABLE 3.
Factor VIl to Placebo

Subgroup Meta-Analyses: Odds Ratio (95% Confidence Interval) of Outcomes Comparing Recombinant Activated

No. Patients Receiving rFVIIa

Mortality

Thromboembolic Events Additional RBC Transfusion

Stratification—intracerebral hemorrhage trials and all other trials
Intracerebral hemorrhage trials 929
Other trials 1151
Stratification according to total dose of recombinant activated FVII

=90 ng/kg 1141

>90 ug/kg 939
Stratification according to indication for recombinant activated FVII

Therapeutic 1493

Prophylactic 587

Stratification according to no. recombinant activated FVII doses given
Single dose 1204
Multiple doses 876

0.79 (0.48-1.31)
0.91 (0.71-1.09)

0.86 (0.64-1.15)
0.84 (0.63-1.13)

0.87 (0.70-1.09)
1.00 (0.37-2.68)

0.84 (0.63-1.12)
0.88 (0.71-1.09)

1.25 (0.74-2.12)
111 (0.72-1.71)

Not applicable
0.54 (0.34-0.86)

1.21 (0.83-1.75)
1.25 (0.78-2.01)

0.42 (0.19-0.93)
0.62 (0.34-1.14)

1.13 (0.81-1.59)
1.33 (0.71-2.49)

0.54 (0.34-0.86)
0.50 (0.25-0.99)

1.20 (0.83-1.74)
1.13 (0.69-1.86)

0.33 (0.11-0.96)
0.66 (0.39-1.09)

Review : Recombinant activated factor VIl for the control of hemorrhage in patients w ithout hemophilia
Comparison: 01 Recombinbant activated factor VIl versus placebo
Outcome: 02 Patients thromboembolic events
Study rFVia placebo RD (random) RD (random)
or sub-category n/N n/N 95% Cl 95% Cl
Friederich 2003 1/24 0/12 0.04 [-0.10, 0.18)]
Mayer 2003 4/36 1/11 0.02 [-0.18, 0.22]
Bosch 2004 7/116 7/120 0.00 [-0.06, 0.06]
Mayer 2004 /32 3/8 - -0.16 [-0.52, 0.21]
Boffard 2005 a 2/69 3/74 -0.01 [-0.07, 0.05]
Boffard 2005 b 4/70 3/64 0.01 [-0.06, 0.09]
Chuansunit 2005 0/18 0/10 0.00 [-0.14, 0.14]
Diprose 2005 2/10 2/10 + 0.00 [-0.35, 0.35]
Gajew ski 2005 0/8 0/3 + 0.00 [-0.36, 0.36]
Lodge 2005 a 19/121 6/62 0.06 [-0.04, 0.16]
Lodge 2005 b 6/132 3/68 0.00 [-0.06, 0.06]
Mayer 2005 21/303 2/96 0.05 [0.01, 0.09]
Phusch 2005 6/77 0/23 0.08 [-0.01, 0.16]
Planinsic 2005 10/64 3/19 0.00 [-0.19, 0.18]
Raobaikady 2005 0/24 0/24 0.00 [-0.08, 0.08]
Bkert 2006 0/40 0/36 0.00 [-0.05, 0.05]
Ma 2006 0/11 0/11 0.00 [-0.16, 0.16]
Shao 2006 3/151 1/81 L 0.01 [-0.03, 0.04]
Bosch 2007 3/170 7/86 [ -0.03 [-0.10, 0.04]
Mayer 2007 75/558 30/263 0.02 [-0.03, 0.07]
Pugliese 2007 0/10 0/10 0.00 [-0.17, 0.17]
Sachs 2007 2/36 0/13 0.06 [-0.07, 0.18]
Total (95% Cl) 2080 1104 0.01 (0.00, 0.03)
Total events: 178 (rFVlla), 71 (placebo)
Test for heterogeneity: Chi? = 10.64, df =21 (P=0.97), F=0%
Test for overall effect: Z =1.82 (P=0.07)

-10 -5 0 5 10

Favours rFVIla  Favours placebo

FIGURE 4. Effect of recombinant activated Factor VIl compared with placebo on the absolute risk difference of thromboem-

bolic events in nonhemophiliac patients with hemorrhage.

as brain-injured survivors of ICH.”' These concerns have
dampened enthusiasm for rFVIIa outside of hemophilia.
The current meta-analysis extends the observations of
previous reviews by an additional 9 trials with 1300 pa-
tients.***> It demonstrates that rFVIIa has been subjected to
a large number of randomized placebo-controlled trials in a
wide variety of clinical situations where nonhemophiliac
patients were at a high risk of death or injury from hemor-
rhage. Combined analysis of the trials of rFVIla can be
summarized as showing rFVIla to be a predictable and potent
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promoter of hemostasis that reduces the requirement for
transfusion in patients suffering hemorrhage. No advantage
appears to be gained by increasing the dose rFVIla over 90
ng/kg, which is the dose usually given to patients with
hemophilia.

This meta-analysis does not exclude the suspicion of
the FDA AERS review that rFVIla is associated with an
increased risk of TAE. Thromboembolism and death oc-
curred in both the placebo arm as well as the rFVIla arm of
the trials studied. The absolute risk increase, if it exists,
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appears to be approximately 1% (95% CI, 0%-3%; Fig. 4)
and confined to arterial thromboembolism. Adverse event
reporting is an important method to monitor safety of a
product but as noted by the AERS reviewers, registries
should not be used to set policy. The AERS review suggested
that patients suffering TAE were likely to die, implying an
increased risk of death in patients without hemophilia who
receive rFVIla. In none of the subgroups studied here was the
risk of death increased by the use of rFVIla. Although rFVIla
may increase the risk of arterial thromboembolism, it does
not increase the mortality rate and it may reduce it. The
accumulated evidence from case reports and series of “off-
label” usage of rFVIla provide anecdotal evidence of poten-
tial life saving properties of this agent when used in signifi-
cant life-threatening scenarios.'"'* The therapeutic window
for rFVIIa is confined by its ability to reduce hemorrhage on
one hand and its potential to increase arterial thromboembo-
lism on the other. A wide variety of rFVIla doses and
administration protocols were used in the trials reviewed
here. Single use of lower doses of rFVIla to treat hemorrhage
appears to be at least as effective as multiple administrations
of large doses to prevent hemorrhage and would be less likely
to increase arterial thromboembolism.

Patients with trauma or undergoing surgery were
more likely to benefit from rFVIla than patients with ICH.
Initial enthusiasm for rFVIla after the first large ICH trial
was dampened by disappointing results in the second. The
discrepancy between the 2 ICH trials was actually because
of better survival in the placebo group of 2007 study
compared with that of the 2005 study (81% and 71%
respectively, Fig. 2).27-?

The evidence from this meta-analysis is not sufficient to
endorse unrestricted use of rFVIIa in nonhemophiliac patients
with hemorrhage. However, it may counter the nihilism that
greeted the AERS report and endorse its conclusion, which
was that rFVIla should continue to be tested in nonhemo-
philiac patients. We hope it will inform the design of trials so
that the use of this potent agent may be refined. This meta-
analysis suggests that one-time therapeutic use of rFVIla at
conventional doses, in patients at high risk of persistent
hemorrhage despite standard care, is a strategy to be tested
conclusively. Our results indicate that such trials should
stratify participants according to their premorbid risk of
stroke or myocardial infarction, aim to demonstrate a relative
reduction in mortality of 10%—15% and have a sample size of
at least 4000 patients if the baseline rate of death is approx-
imately 15% as in this meta-analysis.
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