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Purpose of review

Despile advances in the care of the injured, the morkidity and
mortalily of traumalic hemorrhage remain a significant problen:.
Traumatolngists continue 10 look for ways to treat bleeding
and prevent lhs sequelas of hemerhagic shock. Racombinant
laclor Vlia, developed for the treatment of patients with
hemophilia, has been used with some success in acute
biseding associated with injuries.

Recent findings

The mechanism of action is via a tissue factor-dependent
sffact and/or plalelet activation. Coagulation eceurs at the site
of Ussus injury, where lissue factar is oxposed. Case saries
have described the benaficial efiocts af recombinant factor
Vllz in the treatment of acute hemorrhage, early treatment of
Iraumatic brain injury, and reversa! of premorbid
anticoagutation. In addition, there have been numerous repons
of recombinant factor Vila use in acule bleeds secondary to
other causes as well as.some evidence that recombinant
factor Vila may be efficacious whan used prophylaclizally in
high-risk patients and far high-risk procedures. Typical doses
range from 50 to 100 ug/kg as a singie bolus. Although thera
has been concern aver the 1isk of inappropiiato thrombosis
with recambinant faclor Vila administration, this conplication
has seldom baen describod in published serles,

Summary

Although case expefience is encouraging, no level 1 evidence
has been published that dsmonstrates clinical or aconomic
benefit of tha use of recombinant factor Vila in trauma patisnts,
Many questinns remain lo be answered, ideally thraugh
randomized, prospectiva elinical trisls, In particular, the issuas
of palient selection, ideal desing, and factars associsted with
tutile adminigtration need to be slucidaled.
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Introduction

lajury is the leading cange of death in the United Stuces
among those 1 to 44 yeurs ol uge snd the chird leading
canse of death oversall {11, Worldwide, injuries epresens
the leading canse of deuth among thuse § w 44 years of
age [2]. The concept of the trimodal distribution of
trauma deaths describes that 50% of deaths from injury
oceur in the ficld, 30% occur within che first 4 hours, and
20% are late deaths duc to muldorgan system failure and
sepsis [3]. Between 30% and S0% of deaths chac acenr
immediately and in the hours after injury arc owing to
acuce blood loss and hemorrhagic shock (4,501, Many of
the lute deachs may also be arrriburable ro the inllam-
matory sequclac of acute hemorrhagic sheck. Advances
in trauma care, including damage control laparotomy, hy-
potensive resuscitation, angiographic manugemenc of
visceral injury, and maturagion of trauma syseemy have all
had a profound effeet on outcome alter injury. Traums
care prolessionals continue to develop new ways w mic-
gate the devasmating consequences ol exsanguinarion and
prevent deuth and disability from injury.

In 1990, Hedner [7] deseribed the use of human recom-
binarnt factor VIla (tFVIIa) (NovoSeven; Novo Nordisk,
Bagsvaerd, Denmark) for the weatment of hemophilia.
Since chat ume, tFVIla has been vsed extensively in
paticnes with hemophilia with alloantibodies @ faceor
V1Ll for bath prophvlaxis and weamment. of acute bleed-
ing cpisodes. During the past 6 yeurs, incerest has in-
creased in using rFFVIIa “oft-label” for the treatment of
coagulopathic, surgical, and tranmaric bleeding. The in-
creasing csperience with tI'VIla in'injured patients has
been driven by clinicians who believe chat there is a
significant role for the use of (FVIls in the rreutment ol
craumatic hemoirhage. rFVIIR 15 extremely expensive,
however, cesting niore than US$5000 per 100-ug/kg
duse. Beeause of the expense, widespread adoption of
FVILs a8 3 standard of care for traumatic injurics will
likely depend on a convincing demonsturation of its effi-
cacy., We review the licerature to date on this topic.

Normal coagulatlon mechanisms
Clinical cxperience with rFVIIa and laboratory work
done o clucidate its mechanisms of activn hinve led some



rexéarchers W eall | into question the clussic tlcsunpnom
ol Whé c-ug tlativn cageade [§24.9¢]. The mechanisms of
clot formation were histerically divided into the intrinsic
and extrinsic pachways. The extrinsic pathway was ini-
Liured by tssue factar, whereas the mtrinsic pathway was
thought to be un intravascular process.: Hoftman [9s]
questioned the independence of these pathways and de-
scribed u cell-based model of coagulution. In this model,
there is a series OF ovcrlapplng steps that lead o coagu-
lution: initiation, amplification, propagation, and termi-
nation. “To inttste the formation of clot, tissue factor and
platelets must céme into coneict with cach other, . which
normally aecurs only at ehe site ol a vascular discuption.

Development of traumatic coagulopathy

Traumatic coaguloputhy-often occurs in the presence of

hemorthagic shock. Injured patients wich profuse blced-

ing enter ingo a cycle of hemaodilution, conswmption of -

clotung factors, fibringlysis, hyporhermia, and profound
metabolic disturbance. Massive transfusions are required
w maintin blood volume, which leads to.the develop-
ment of lureher hvpothermia, acidosis, and clectrolyte
derangenment, There are also significant long-term cens
sequences af blood transhisions. These include inlec-
tion, wanstusion-related acuts [ung injury, the systemic
wnflanunatury response syndrome, and; ultimately, muls
tple urgan failure [10e].

The: mamsmy of therapy [or blccdmg in the trauma pa-

tien is restoration of vascular and tissuc integity, cither -

through surgery or angiographic embolization. However,

onee 3 patient beeomes coagulopathic, operative or an-

giopraphic approaches cun lail. IF the patient develops
the “lethal triad™ of hypethermia, acidosis, snd coagu-
lopachy, surgical control of bleeding is unlikely w be
successful [11]. Atwempts o minimize wansfusion of
blood products and gain early control of bleeding o pre-

vent the lewhal triad have led clinicians to ook ag aleef- -

uative means of restoring hemostasis, such as fFVIIa,

Mechanlsm of action of factor Vila _

The mechanisms by which tFVITa enhunces hemostasis
have been clucidated, 1t appears that FV1a enhances
crapulation wt sites of tissue injury but not in remote
areas. This has led to the hypothesis that fFVIIa acts
via 4 tissue factor-dependent mechanism (12+,13]. Tis-
sue factor is exposed at the site of endow iscular i mjury
tF'V1la hinds w che cdssuc faceor and causes the activa-
von of factor X. This uctivation leads o cheombin for-
mation and activation of both platclets and other clotting

faceors. This, in rurn, leads o amplification of factor X
activation and clot formation. The activation of placclets -

through this mechznism is thought o.increase the tate of
clot formation. Although sorc researchers have ques-
noned the significance of the dssue factor-dependent
mechanism of (FVIL, onc recent study demonstraced
that i wstro 10 the absence of tissue facror, rFVIa tails to
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setvare pl.{telccs[l-“r] 1n.1 separate Study, Ure absente of
tissue factor in an cxperimental moded produced only
negligible amounts of thrembin in the presence of
(FVIa [13). The extent m which these resuls cun be
extrapalated to an r# éfve coll-based model have been
questioned, however [15#].

The additional mechdnism that has been proposed is 2
platclc(-dcpcndent one, whereby FVIIa binds to act-
vated placclets and subscquendy activates fuctor X di-
rectly, Work by rescarchers ar-Duke Unnft;rsuy Medica)
Center and the University of Norch Carolina have eluci-
dated a ccllsbased model of hemostasis that deseribes the
effect of rTVIIA-as voeurding primarily chrough plateler
activation {16-18). This mechanism is thought o func.
tion somewhat independently of tssue factor. Several
cxcellent eviews of this theory have been published
in the past 2 years (Bve,199,200]. A schematic of the
“propased mechanisms of action of (FVILa is shown in
Figure 1.

Uses of recombinant factor Vila -
Since Hedner first deseribed rlF V1L, it has been used in
thousands of patients with boch congenitul und uiquired
hemophilia: Currently, the indications that are approved
in Europe and by the (LS. Food and Drug Adminisiia-
tion are treaument of bleeding episades in pacients with
heimophilia A or B with inhibitors o facror V11 or factor
IX (Novo Nordisk, NoveScven produict monograph).
tFVIla is syathesized in baby hamster kiduey cells,

. which have been trgnsteécred with human factor V1)

genes from the liver. Since ity developmene in 1990,
tFVIIa has been touted by some as o “universal ceugu-
lanr” and has beon uscd on an of(Habe] basis for 0 wide
‘varicty of bleeding disorders and condicions.

In acute traumatic hemorrhage

11 2001, Martinowitz e 4/, [21] reported a study of intr.
venous rlFVILa wsed In experimentul liver trauma in
swmc. ‘I'hey demonstruted that administradon of rFV]a
was sssociated with-a decreasc in blood loss und restura-
uon of normal coagulstion profiles. Subsequently, three
udditional controlled experimental studies wete pub-
“lished chat used a swinc model of traumatic liver injury
[22<24]. In all three, benefits were noted in the YFVITy

- groups with no evidence ol inuppropriate thrombosis.

Since 2002, onc additional experimenuwl study was pub-
lished that looked at tFVILa in rauma [25) Thar smdy
faited to demonstrate the uulity of fEVILa as o sole
therapy. for grade V liver injuiries in pigs when used with-
out packing of the-sbdemen. In reviewing these experi-

" montal stidies, it should be notcd that /FVTIa is derived

-from 1 human gene source and may not inceract with the
coagnlntion cascadc of swine in the sare way tha it does
in fumans. - :

‘Proposed vses. of rFVIIa in crauma patients are shywitin
Tdblb 1 Eacly capcncuc‘c with the usc of (FVI in
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Figure 1. A schematic of the praposed mechanisms of
recombinant facter Vlla in vessel Injury
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TF tissue factor; rFVlla, recombinant factor Vlla; X,
factor X: IX, factor IX: VIII, factor VIII: V. factor V.
Large arrows indicate activation.

human wrauma came from reports from ane group in Is-
rael, with the first report published in 1999 [26), Subse-
quently, the same group reported on six additional ih-
jured patients whao were also teated with rFVIIa [27). All
responded ro rFVIIa adminiscration with cossation of
blecding and normalization of prothrembin and activated

partial thrombuplustin ume. Three of cthe seven patignts -

died of tuuses reportedly unrelated to bleeding or throm-
besis. An addirtional report of 19 parients way published

in 200Z, in which all but feur patients responded widh ~

clinical cessution of bleeding [28), Since 2002, only one
teport hus deen published deseribing (FV1la use exclu-
sively in mawima pacients [29%]. The series reporied on
live paticnts, of whom three survived. The two panients
who dicd both appcared 1o tranﬁicntly respond- but sub-
sequently exsanguinated. Boch of these patients were
nored o have profound acidosis and shock and lisd had
cardiac arrests belore rFVILa sdminisvation.

The largest reported Norch American series comes fram
the Shock Trauma Center of the University of Marylaad

(30]. In this serics, 81 goagulopathic twanma patients .

were treated with rFVITa. Forry-six paticnts were admin-
istered rFVIL for acute hemorrhagic shock. 20° for truu-
nmate brain injury, nione (or reversal of'wurfnrinAin’thc
presence af life-threatening intacranial or systemichems-
vrthage, ewo for factor VII Usficiency before surgery, snd

Table 1. Uses of recombinant factor Vita in traums patients

Acute hemorrhage

Reversal.of anticqagulanis

Traymalic brain injury

"Acquir'cd' cosguinpathy secondsry lo multiple organ fallura o1
sepxsis

Congenilal coagulopathy/factar delicicney’

four for acquired hemarolugic defeers. The clinical re-

sponsc rate o' rFVIia administration was reported to be

- 75% and the overall survival rate was 42%: All patients

for whom follow-up coagulation studics were -available
rcsponded with a significait reduction in prothrembin.
The n10rtdilty e was S6% in.tic acure hemorrhage
proup (44% of those who respanded to 1FVITa). The

“authors dttempred to match panents udministered

rFVIIa with controls to deterinine whethér a survival
advanmge was gbtained but were unable t identify u
control population wnth snmhr)sr profound hemerrhagic
shack,

 Addicional ense series have been published since 2002

that have reported on fFVITa use in acute hemorthage
from bath traumatic and nontraunutic causes. In 2002,
Eikelboum e o/, [31»9] reported o case series uf 21 pa-
tienes in Ausiralia who were treared with rFV1la for life.
thigaconing hemorrhyge. In chis scrics, only three of the

“patients were administered rFVIL lor control of acure

hemorrhage from trauma. The others had bleeding from
nontraumatic causes (g, hemorrhagic pancreatitis, car-
diac surgery). The authors veported thar 18 of the 2}

patients stupped bleeding after rEVIla adminiscration

and. 16 survived 30 days or were dischurged alive. The

. patients who died had received meorce blood products and

were. mote coagulopathic. There were no reporied
thrombotic complications. :

- Another serics [rom the United Kingdom looked at 50
_congulopathie surgical paticats, of whom 10 had reveived

VL 132%). Only seven of the 50 patienes were bleed-
g fom aaimutic ¢auses and only one trauma paticnt
was given tFVITa, 'Ihe authors decermined thar eV is

mﬂﬂcmvc when given o' profuundlv tougulopachic
paticafs, dCSPIEC a reduction or cessation ol blceding in
60% of paricnes. OFf ¢iie 10 paticnts, lour died wichin 24
hours of exsanguination and seven died within 7 days of
multiplé organ failure.

To dite, na randomized, prospective tials on che vse of
rFV1la in trauma patients have been published, although
trials arc ongoing, Rosules [rom a phase Z study ol 280

" patients have been reported ina press release from Novo

Nordisk {Scock Exchange announcement, 2003). Th

prclimin:\ﬂ{ results demonstrated a reduction in bleeding
after fFVIIa administration in patienrs wirth o blunc
mechanisen of injury. In patiencs with penctrating injury,

“there wasa “scrong uend” toward reduction in blecding.

] mtracramal biseding

ILn the scrics by Dutton & 4l (30), IFVII'I was adminis-
rered to 20 patients with waumatic brain injury lor the
creatment of coagulopathy. All these puaticncs respanded

to rFVTla sdminisgation with an improvement in’ their

cougulation profile and a decrease in bleeding, bue 75%
died of their brain injury. All these patients were adimin-
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istered TEVIT after the developnient of coagulopathy,
huwever.

Eurly administration of tFVIa in patients with inticra-
nigl hemorrhage has demonstrated better results. A cuse
report of u man with cirrhosis with u spontancous intra-
cramigl bleed who was suecessfully weated carly with
IV was published in 2003 [33). A series of five pa-
tients with raumiaric. brain injury was reporeed jn 2004 by

a group in Tstael who demonstrated “eontral of intracca- -

nwl biceding” wich carly rFVIIa administration [34e],
Anothier case setics of nine puticnes with coagulopathy in
whom rFVII was used before ncundsu:gical intervention
wus reported in 2003 35¢]. Addirionally, in 2004 Mayer
ot al. (Papee presented at the Sth World Sucke Congress,
Vancomuver, 2004) presented the preliminary findings of
carly use of tFVIIu in paricnts with weracerebral hemor-
thige that demonsrruted safery of administraton, Subse-
quently, Novo Nordisk released a stock exchange an-
nauneement dc*;v.nhmg the benafit af curly tFVIIa
adminisuativn in 400 patients wich intracranial hemor
thage {Novo Nordisk, Stock Exchange aaneuncement,
2004). Beneties repaited include both a reducdon in “hie-
matona groweh™ and improvement in neutelogic and
funcdonal recuvery. These dara have noc vet been pub-
lighed.

In reversal of anticoagulatlon

Revombinant factac VITa has been used to reverse thens
peutic anticoagulation in a variety of clinical situations.
One eeport of 13 patients with ¢levated International
Noroalized Ratios (INRs) secondary o warfarin use ivss
published in 2002 {36]. These patients required rapid
reversal of their anticougulation for a varicty of reasons.
All patients had both bischemical and elinical responses
to (FV¥Ilu. An addidonal report of one patient who wus
being anticougulated with acenocoumaral who suctess-
fully reccived (F'VIIa for an acute upper gastrointescinal
hleed wus alsa tecently published [37).

Inn 2003, dhere was a report an a selies of seven patients
with cither spontanegus or eaumatic intracranial hemor-
thage or imminent hemarthape who were administezed
PV with favorable results {38e+). All these paticits
had 4 measured responsc.in INR, and che six who un-
derwent evacuution of theif hemaromas survived. No
Ihrombatic events were reporced, The series from Mary-
and on rFV1la use in trauma parerirs also reporced use
in ninc patients on warfarin with favorable results in
teuns of bleeding cessation, although five died awing 1o

rrawmatic brain injury or multiple organ filure (30]. Two

excellent reviews on the use of tI'V1Ia for reversal of
anticoagulune therapy have rcccnrly been pubhshed
3().- .1.0!]

Other uses
Since irg lrst use in pacients with hemophllm 1F V1l has
been used for ereatmient of acute bleeding ina numbcr of
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nonuarma patients without conpenitl bleeding disor-
ders. In 2003, two repores weee published from the
United Kingdom's extended-use regisery, tunded by
Novo Nordisk [41e,42=#) ‘[he repistry reports the use of
fFVIIa in 40 patients with acute and postoperative
blceding, Eighty pereent of patients responded to
tFVIIa administeation, but the mottalicy rate was 57.5%.
Other reports have described the use of tFVIL in pa-
tients undergaing cardiac [43ee 449 4549 and spinal
surgery |50] and puticnts with ¢irrhosis undergoing elee-
tive procedurey [51,52], ncurosurgical procedures (359,
abdaminal dortic aneurysm repuirs (S3], liver gansplan-

. tation [54=50], fung trunsplantation [57], and rena! trans-

plantation [53,39]. Severs] reviews huve recenty been
publighed deseribing the use of rFVILs durlng hepitec-
tomy [60,61].

Other reports have been published since 2002 on the use
ol fFVIIa in acute bleeding emergencies in parients
without hemophilia, including hemnrrhagic pancreaticis
(62], eatensive burns (63], obstetric heinorrhage {0d-65],
extrecorporeal membrane oxygenarion use [69]. esopha-
geal varices [70], liver failure |71], und pastointestinal
bleeds [72]. Several repores have also described 5 use i
Jehovah's Witnesses with hemorrhage [49,73,74, Dutton
¢t ol [30) also degcribed the nse of rTFVIIa in [our trauma
padents with acute bleeding from aequired coagulopathy
from multiple organ fuilute lace in the hospiwl course.
Other reparts of (FVIla use in coagnlopathic hemarrhage
from scpsis have appeured |75].

The first published rmandomized, prospective rriuls of
tFV1a use in surgical pacicnts wichour hemophilia were
alse published in 2003. Friederich & 2/, [760#) published
the: resules of a double-blind; pluccbo-contrglled. run-
domized trial in 36 parients underpoing clecrive radical
prostatectomy. They demonstrated a deercase in the
necd for bloed transfusions in the factor VIIa group with-

" out uny reposted complications, but-tfailed ro demon-

strate an econornic benelic [77¢]. Addicionally, no mer-
bidity or ‘mortaliey benelit was demonstrared, but the
sample size was hikely oo small wo derece such an effect.
Currently, 4 prospective, randomized crial is vndee way

_in the United Kingdom to determine the ciheacy of pro-

phylactic tFVIla use i cardiac surpery [432s],

Futility of use

In nearly »ll che published series an rFVILa administrs-
tion for acute hemorrhage in paticnts without congeniral
bleeding disorders, there have been some patients in
whom therapy was unsuccessful. Patients have fiiled to
respond, responded only transiently, or responded
acurcly but rebled and exsanguinated. Glarke &7 4/, (32}
repotted that “last-ditch” administration of rFVIIa is in-
effective, with marrality rates in patients who swere
treated with (FVIIa similar to thosc in patient who were
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pot given the drug, These patients wege all thrombocy-
wpenie and codgulopathic. Eikelboom e of [3lee], in
their report of use in acute bleeding patients. described
the pacieats in whom FV1Ia failed to prevent deach as
being more coagulopathic and having received more
blood preduces. Latfan er o/, [419] described the nonres

sponders us heing more ceagulopathicand thromboeyeo- -
penic. They also implicated underlying illness as a po-

teatial factor jn the lack of response,

Dutcon er af. {30} found that acutely bleeding putients
who failed to respond were already in irrevemible shock.

In addicien, several patients who did respond acutely -

dicd later in che hospiral course of mnlople acgan failuce,
Mulrtipie vrgan failure was likely caused by the inicially
profuund shock stute, charsctenzed by hypothermia, aci-
dusis, and thrombocytepenia, Additionally, most patients
vealed with (V14 [or severe caumatic brain injury who
responded to its administration still died of their brain
injury. These patients would likely have expired in the
acure phase had [FVIIa not been administercd.

An experiinentl study conducted on the effect of hypo--

chermiu and pH determingd that acidusis does reduce
the elficacy of rPV1la (78], These researchess fatled o
demenstrate a negacive effect of hypothermi however,
Exanining our expericnce at the University of Mary-

land, we have decermined that Revised Trauma Score

{RTS) less than 4.1, prothrombin time greater-than 17.6
seconds, and lactate grewter than 13 mg/dl are all inde-
pendent predictors of lutile rFVIIa administuation. Ads
ditionally, sge greater than 32 may predict fudlity in
profoundly cosgulopathic patients (Stein & #/., Presented
at the 03rd Annual Meeting of the American Association
of the Surgery of Trauma, Hawail, 2004). Addidonally,
the necd for GPR was also predictive of nonresponse o

rFVIMa in our parients. The tactors that we have identi-

fied are shown in Table 2. Clearly morework needs w be

done i this area o better elucidate which patents ben-
efic frum rEVILa.

Dosing

The recommended dose of ¢FVIIa in paticnts with he.
mophilia with acquired inhibitors s 90 pg/kg every 2
hours until hemostasis is achieved (Novo Nordisk,
NovoSeven product monogesphl, Doses as high as 120
nglkg have heen used for surpical cover and “serions™
bleeding cpisodes in those with hemophilia [79=9).
Meygadoses as high as 240 pg/kg have been rccom-
mended [79a+], und single doscs of 300 pg/kg have been
used in children and udolescents [80+]. There is some

Table 2. Potential markers of fufllity of racomblnant factor
Viia administration

Revised Iraumas sgore < 4.1
Laclale > 13 mgidl,
Qnyoing or previcus CPR

cvidence that continuows infuston of tFVITu niay be ben-

. ¢ficial w1 those with hemophihia (811,

Beeanse of ity off-label use in truuma and othet avute
bleeding emergencies, the apprapriace dosing i cin-
rently unknown. Tn the first reporced uge in-a taumas
patient, two doses of 60 pg/kg were used [26]. Since that
time, doses as low as 10 yg/kg [36] and as high »s 150
pe/kg [31v#,4200] have been used suecessfully. Mose of
the Jower doses have been uscd for rcversal of antico-
agulation and intragranial bleeds [469# 38+%]. The mere
cornmon dosing for scute waumatic hemoerrhage has been
in the range of U 1o 100 pg/ke. For use in the elecrive

settings of rerropubic radieu) prosmesctomy. doses of 2U

and 40 pgkg were given [76v#). Beroperative bluod loss
in this study was, in fact, found o be dose dependent. In

experimental work in swine, however, no clinicul difter-

cnce was (ound berween 180 and 720 pg/kg despite o
differenca in measvred VIT levels in senun (24, "The

~currencly Tecogmized approach to dosing is to give

enough fFVIla m genecate a thrombin burst that will
result in stable clat formacion. The number of repeated
doses Tar acute hemorrhage in patients wichout hemos
philia has ranged from onc w 18 [4Zee], with a single
dose being most typicsl,

Monltoring .
Monirofing (FVIla adminisceation has beca a source of

~ somc debate. Several rescarchers have atempted

“normalize” the prothrorbin and INR with (FVIk 36l
However, caution in this use hus been suggested bocause
ol the kaown therapende mechanism of FFVILa, which i
not likely tw be wppropriately measured with the pro-

. throrubin [829,B3%,84]. Most rFVIIa administration in

the setting of acute hemorrhape Is monicored privrily
by clinical effect. Currently, labomtory monitosing of
rI*VIIa adminiscracion can be done using TVILC levels

"[84,85) of chromboclastogram assays, The thrombuelas-

togram provides informacion on rhe “kinetics” of clut
formation and thercfore is informative for detenmining
the quality of ¢lot {83e].

Side effects

Much concern has been voiced about the salery of
(FVIa administration [86], Its prohemostae cffect is
thought to place patients st risk of diffuse thrombuss.
However, clinically, this has seldom been reporced
[87«#), There have been reports of hemophilia patiencs
with hemophilia expericncing myocardial infarcrion {38-
90}, pulmonary embolism [91). and disseminated intra-
vasculat coagulacion (Novo Nordisk, NoveSeven product
monograph). However, given the vast experience ol ad-
miniscration in this patienc populacion, these events are
relacively rare, In addition, many of these patients whe
experienced thrombotie complidations were concurrently
weated with ochc,r procoagulunes. Reberts [92] repores 4
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Figure 2. A proposed algorithm for the use of racembinant factor Viia in.the acutely injured patlant
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1.8% incidence of thrombuembolic events durmg L‘th.ll
tnaly with NovoSeven,

In 2001, Roberts [93] reported thrombotic episodes in 17
patients teated with fFVIIa for a variery ol indicacions.
In patiencs without hemophilia rrearsd for acuce hemor-

thape, (he lurger series have reponed few thrombotic -

cemplicytions. T'he series published by Marrinowit st 2/,
128) reported ‘one decp vein chrombosis. In the serics
from che United Kingdem, three thrombone complica-

tons were noted among the 40 patients, although none -

were attributed to tEVIIn by the authors [41<). No
thrombotic evenis wers reported in the serics lvom Ans-
tralia [31»e], The incidence of thrombotic complications
in the series fromy Maryland wai three of 81, with all
three padante developing necrotic bowel that could have
been auributable 1o mesenteric injuries |30]. Thare ace
several reports of rFVIla use in padents with new vas-
culur anastomoses without reporced thrombosis [53-
55,57-59].

Since 2003, dddl[lOlNl rcporr.cd cornplications in punems
without hemophilia include one repore of a thrombosed
arceriovenpus fiscula after (FV1la administrition {or co-
spulopathic bleeding after a thoracotomy {94] and one
reputt of g elotted exeracorpored) Mmembrane axypenution
circuit after the patient had recoived both FVIa and

Factar Eight Inhibitor Bypass Inhibitor [95] The pro-

speenive uial vonduceed in pauents undergoing radical
prustarectomy reposrted qo thrombotic complications
176--]_

Next steps

Although there is a growing body of anecdotal and ret-

rospetive repaces of tFVILa use for acute hemorrhage. o

date no prospective, randomized urials have been pub-

lished. Although the early reports from Novy Nordisk’s
uisls in this pacient papulution arc encouraging, the data
will have to be reviewed before conclusions con be
Jraswwn. Clearly, many clinicians have noted favorsble
clinical responses to rFVITa when used in patients withs
our hemophilia. A proposed algorithm for the use of
rFVILa in acute crauma is shown in Figure 2,

Recombinant Lacter VIT3 also scems to be safe to admin- -

ister without a large number of thromburic complicarions

reporced, despite cady concerns. FHawever, there 15 no-

duubr thur large prospective, placebo-controlled trials are
indicated t delineaee the drug's clinical cfficacy. In'ad-
dinon, (FVIIa is expensive and wichoue refiable evidence
of its climical efficacy and economic benefiy; it should bie
used with reserve, Aside from ‘demonstrating clinical
benefit, other questions yer to be answered include op-
tinal dosing, number of doses, and determination of cri-
terin chat predicrfueility of administration. These studies
are currently origoing [96es].
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