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Summary Introduction

Objective. To assess the safety and efficacy of a fixed dose ofThe treatment of bleeding episodes in patients with haemophilia A
recombinant activated factor VII (rFVIla; NovoSeven™) in the homer B with inhibitors remains problematic. Clinicians are frequently
setting for mild to moderately severe joint, muscle, and mucocutanedased with a therapeutic choice between a strategy designed to raise
bleeding episodes in patients with haemophilia A or B with inhibitor&VIII/IX level by infusion of high doses of a coagulation factor con-
Design. Multicentre, open-label, single arm, phase I study of one yemntrate (including porcine FVIII), or to administer a haemostatic agent
duration. Methods. Patients or their caregivers administered up to thitet bypasses the need for FVIIl or FIX (1, 2). Bypassing agents such as
doses of rFVIla (9@ug/kg i.v.) at 3 hintervals within 8 h of the onset of(activated) prothrombin complex concentrates that are currently avail-
a mild to moderate bleeding episode. Once the subject considered & in the United States fail to produce predictable haemostasis (3) and
rFVlla had been “effective” with regard to haemostasis (after 1-3 injettiereby prevent sequelae in a significant proportion of patients. They
tions), one further (maintenance) dose of rFVila was administereday also provoke an undesirable anamnaestic response to FVIII or FIX
Results. Of 60 patients enrolled, 56 experienced at least one bleed, @hdand, especially when used in large or repeated doses, may be asso-
46 completed the one year study. 614 of 877 bleeds (70%) weiated with thrombotic complications and disseminated intravascular
evaluable according to protocol definitions. Haemostasis was ratedcaagulation (DIC) (1, 2, 5). Recombinant activated factor Vila (rFVlla;
“effective” in 92% (566/614) of evaluable bleeds after a mean of 2Mbvoseven™) is a novel therapeutic agent which probably induces
injections. For successfully treated episodes, the time from onsetheEmostasis by enhancing the activation of factor X, thereby effectively
bleeding until administration of the first injection was 1.1 + 2.0 favoiding the need for both factors VIl and IX (6, 7). Its mode of action
(mean £ SD). Twenty-four hours after initial successful responsand early clinical experience have been reviewed elsewhere (8-10). The
haemostasis was reported as having been maintained in 95% of casféisacy of rFVlla is independent of the inhibitor titer, and it has been
Efficacy was comparable for muscle, joint and target joint, and mucased successfully even in patients in whom alternative therapies have
cutaneous bleeding episodes. In an intent-to-treat analysis of all 8aifed (11-15). The risk of systemic activation of the coagulation
bleeding events, efficacy outcomes were equivalent to the evaluagystem with rFVIla appears to be minimal, and it does not provoke an
bleeds, with an effective response in 88% of treated episodes. Treatamnaestic response to factors VIII or IX. Furthermore, in haemo-
ment-related adverse events occurred in 32 (3% of all) bleeding epfiilia A or B patients, surveillance for the formation of antibodies to
sodes and consisted of re-bleeds/new bleeds in more than 50% (18F34) has so far been consistently negative (16).
of these events. A single episode of superficial thrombophlebitis wasAll the studies of rFVIla conducted to date have been undertaken in
the only thrombotic complication encountered, and there were ti@ hospital setting. In one such randomized, double-blind dose-finding
patient withdrawals due to adverse events. Development of FVII@&udy, the efficacy of two dosage levels of rFVIla — 35 andglg —
antibodies could not be detected, and hypersensitivity reactionsaiministered at an interval of 2.5 h was assessed in the treatment of
rFVila were not reported. Conclusion. rFVila is effective and webleeding episodes of mild to moderate severity in hospitalized patients
tolerated when used in the home setting to treat mild to moderéi@). Both dosage levels demonstrated a comparable efficacy rate
bleeding episodes in patients with haemophilia A or B with inhibitorg[71%) in the treatment of haemarthrosis, while the higher dose regimen

was slightly more effective in the treatment of muscle haemorrhage
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soon after the onset of bleeding, more successful treatment outcorkes B, any major organ disease (e.g. ischaemic heart disease or hepatic
could theoretically be achieved. Self-administration of factor concefilure), a clinically significant laboratory finding (e.g. five-fold elevated liver
trates in the home setting by patients with haemophilia is now a Wid@}?ction tests), or a diagnosis of AIDS at entry or during the study period. The
accepted practice which allows early initiation of treatment, minimisirigter was defined as the occurrence of an opportunistic infection and/or
pain and morbidity, and improving quality of life (18-21). Furthermord: DS elated malignancy, and/or a CD4 count of < 2007ntuman immun

. . . dﬂ ficiency virus (HIV) seropositive patients were eligible in the absence of the
the potential cost savings of home treatment, both with respect to heg ﬁve criteria. Finally, patients were excluded if they demonstrated any

care costs and in wider economic terms, are considerable (22): The(pe eensitivity or other untoward adverse effects to a test dose of rFVila
forg, the primary objective of this study was to assess the safety &{fng the screening visit.

efficacy of a fixed dose (9@g/kg) of rFVila administered in the home  Ajthough patients undergoing immune tolerance induction therapy were
to treat joint, muscle, and mucocutaneous bleeding episodes in-haepagmitted to enroll in the study, the protocol stipulated that these participants
philiacs with inhibitors. The dose level was selected based on clinigaluld be withdrawn if their inhibitor was subsequently eliminated by immune
studies with rFVIla treatment in the hospital setting (data on file, Nowolerance therapy or lost due to another reason, such as HIV disease. Other
Nordisk). The long-term nature of our study provided an opportunity potential reasons for withdrawal of patients who had been initially enrolled
assess further the risk of FVII antibody formation in inhibitor patient§cluded delayed hypersensitivity to the study drug, development of a clinically

We also evaluated patients’ acceptance of home treatment with rI:V[slg,nificant laboratory finding considered possibly/probably related to the study
the result of this analysis will be reported at a later date drug, failure to adhere to protocol requirements, and failure to respond to two
' eligible treatments (exclusive of non-responsive bleeding events that occurred

in target joints).
Methods

Study Design Treatment Protocol and Efficacy Assessment

This was an open-label, single arm, unblinded multicenter study of a fixed pyring the screening visit, patients or their caregivers were instructed on the
dose.of rFVlila conducted in the home treatment setting. The p!a}nned styg¥onstitution and intravenous administration of a test doseu(dRy) of
duration was one year. The study was conducted at 16 Haemophilia Treatmeqi|a. Further test doses were administered at the scheduled 6 and 12 month
Centers in the USA according to the Principles of Good Clinical Practicginc visits. Blood samples were drawn 10 min after each of the three test
Written informed consent was obtained from individual patients after the stugyses of rEVIla to measure FVII clotting activity (FVII:C). Plasma FVII:C was
protocol and consent documents were approved by each Center's Institutioi@layed at the core laboratory of Novo Nordisk Pharmaceuticals by a one-step

Review Board. prothrombin time-based clotting assay using FVII-deficient plasma as the
. substrate as previously described (23). Clotting was initiated using a thrombo
Patients plastin derived from rabbit brain. Patient values were compared to a pooled

Patients were recruited for the study by individual Centers. All had Sevaj@sma control pbtamed from healthy normal patients. FV.”.:C in normal
haemophilia A or B complicated by inhibitors to FVIII or IX (respectively) an(plasma was a_55|gned an arbitrary potency Of.l. Ulml. In addltlon,_ Serum was
a history of two or more mild-to-moderate bleeding episodes suitable for tre%lia_wn ?‘ base_llne, and a_t the 6 and 1.2 month visits for assay of ant-FV1i(a) IgG
ment in the home setting in the preceding 12 months (see below for definitﬁm'bOd'es’ using a previously described method (16).

of severity of bleeding episodes). Patients and/or their caregiver had to hav ligible patients were provided with treatment modules of rFVIla, with each

demonstrated the ability to reconstitute and administer intravenous rFVIla, el dul.e C(?nst:st(;ng of f 0# ' Qgg/kg doses (dpses Wergz mdyvyduahzetljf gcfcordmgf
to assess a bleeding episode and response to therapy. to patient’s body weight). Patients were instructed to initiate self-infusion o

ng\llla within 8 h after the onset of mild-to-moderate joint, muscle or muco

than rFVIlain the preceding 30 days was excluded from the study. Other excHianeous bleeding episodes. Severe bleeds (that were ineligible for therapy)

sion criteria were the presence of any coagulation disorder except haemopﬁ\fﬁée defined as those ‘h?t were assouateq with 5|gn|f|cant_blood loss, or severe
pain, or could not otherwise be managed in the home setting (e.g. CNS bleed

ing, or internal haemorrhage). Upon developing a haemorrhage, the patient or
his caregiver administered rFVIla (9@/kg). Immediately after administering

the first dose of rFVIla, the following details were reported to the Haemophilia
Center nurse by telephone: time of onset; location and type of bleeding (joint

Tablel Demographic characteristics and medical history

Chiargeteristic [target, non-target], muscle or mucocutaneous); severity of bleeding,
Male sex 60 (100%) swelling, pain and restriction of motion; and the time and volume of injection.
Age (years) 4-50 (mean 21.2) Efficacy was assessed via te_:lephone contact with the clinic 3 h after each _dose,
) and was graded as: “effective” (bleeding ceased or decreased substantially);
Weight (ke) 15:9-121 (mean 58.5) “partially effective” (bleeding reduced but continued); or “ineffective”
Race: Caucasian 47 (80%) (bleeding the same or worse).
Black 4 (%) . Based on the 3 h bleeding assessments, furthag/kg doses were then
o I given as needed at the 3 and 6 h time points. Once the subject rated the
ther 9 U5%) haemostatic response as “effective” after 1-3 injections, an additional dose of
Type of haemophilia: A with inhibitor 55 (92%) rFVila (90 g/kg) was given 3 h later to maintain haemostasis. Thus, for effec
B with inhibitor 5 8%) tively treated bleeds, th_e number of doses \{aried from a minimum of two (one
Secondary di . Hevaiti . (8% treatment plus one maintenance) to a maximum of four (three treatment plus
econdaty clagnoses™ epatitis A (8%) one maintenance). Patients could treat bleeding episodes as often as necessary
Hepatitis B 25 (42%) during the study period, with the exception of a new bleed or re-bleed which
Hepatitis C 49 (82%) occurred within 24 h of the Iast.dose of rFVIla; thesg events were con.sidere.d
treatment failures, and alternative therapy (at the discretion of each -investi
HIV 6 (10%)
* Each patient may have more than one secondary diagnosis (all defined Byarget joints were defined as those that experience frequent haemorrrhages
serologic testing). with deformity, as a result of progressive arthropathy and synovitis.
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gator) was initiated. If the patient inadvertently treated a re-bleed occurring For comparison of data requiring an adjustment for the fact that different

within 24 h of treatment with rFVlla, the outcome of that episode was npatients contributed different numbers of bleeding episodes, generalized

included in the efficacy assessment. estimating equations — either with an assumption of no correlation between the
Following successful treatment of a bleed, the patient was contacted-appsuccessive bleeds or assuming correlation between successive bleeds for each

imately 24 h later to assess the maintenance of haemostasis, which was itidimidual patient — was used. A p vaki8.05 was considered significant.

rated simply as “maintained” or “not maintained". Details of concomitant drug

therapy and the number of doses needed to produce haemostasis (excludinlg é\@% Its

maintenance dose) were recorded. In the event that treatment was rated by the

subject as “partially effective”, or “ineffective” after 3 doses (i.e. at the 9 Bemographic Characteristics

time point), no maintenance dose was given and alternative standard care as

prescribed by the investigator was initiated. The demographic and medical characteristics of the enrolled patients
Concomitant use of (activated) prothrombin complex concentrate ([a]PC&)e summarised in Table 1. All 60 patients received at least one test

or another haemostatic agent was not permitted except as alternative therapgidgie of rFVlla, while 56 subsequently received home treatment for

patients in whom three injections of rFVIla failed to achieve haemostasis, OItjngeding episodes during the study period. Of the 60 patients who

whom a new bleed or re-bleed occurred within 24 h of the last dose of rFVightered the trial, 46 completed the 12-month study period, although 2 of

In these cases, alternative treatment was given at the discretion of the i”"?ﬁBse received the test dose only (i.e. they were never treated for bleed
gator, either in the clinic or at home. Antifibrinolytics were permitted only foir

: ) . L by self-administration of rFVIla). The reasons for discontinuation
mucocutaneous bleeding episodes if administered at least three hours afterrﬁﬁ L . . .
final dose of rEVIla. of the 14 individuals who failed to complete the trial were noncempli

ance (n = 4), lack of efficacy (n = 3), intercurrent medical problems
(n = 2), successful immune tolerance therapy 1 patient preference
Safety Assessments (n=1) and failure to meet entry criteria/change in eligibility (n = 3). Of
A physical examination and routine clinical chemistry and haematolog)€ latter group, one had a change in diagnosis (to von Willebrand's
tests were performed at the pre-arranged 6 and 12 month clinic visits in adifease), one was re-classified as a less severe variant of hemophilia A
tion to the screening visit. Patients were questioned about adverse events (&Il level = 4%), and one had significantly elevated liver function
following each bleeding episode, and at the 6 and 12 month clinic visits. A&sts at screening. There were no withdrawals due to side effects. Five
were coded using the NN WHO coding dictionary (version 2.0, dateshtients were receiving ongoing immune tolerance induction during the

1995.05.01), according to body system. Bleeding episodes that were consisi@iidly, which was successful in one case (leading to withdrawal of that
with-haemophilia but not treated with rFVila were not considered as ABgtient from the trial).

A serious AE was defined as any experience that suggested a medically
significant hazard, including any event that was a) fatal or life-threatening; o
b) permanently disabling; c) a congenital abnormality; or d) diagnosed §age of Other Medications

cancer. In addition, any AE that required or prolonged inpatient hospitalization

was also classified as serious. Relationship to the study drug was assessed B')he mne patients ,W'th _mucochaneous .bleeldlng episodes uged
the investigator as “probable”, “possible”, “unlikely”, or “unknown’. concomitant tranexamic acid or aminocaproic acid on each occasion

(n=17). Activated prothrombin complex concentrate (aPCC) and PCC

o were also used by eight and five patients respectively for bleeding

Statistics episodes during the study period. Recorded indications for the use of
The primary endpoints of the study were the percentage of patie@PCC included the treatment of bleedi_ng epison_ies ineffe_ctive#y con
achieving an “effective” response to therapy, the number of injections requiféglled by rFVIla, the treatment of bleeding at a different site, or prior

to achieve this response, and whether the response (haemostasis) was fgahysical therapy. Other medications used during the study included

tained for 24 h following treatment. heparin to flush injection ports, analgesics (75% of patients; mainly
Mean number Haemostasis_maintained Table2 Evaluable bleeds: treatment outcome, overall
of injections for at least 24 h (based on .
Number of - Effective  Partially .. Ineffective Missing to- achieve . - effectively - treated and by bleed severity and type
episodes effective data haemostasis bleeding -episodes)
Joint - all 490 452 (92%) 24 (5%) 8 (2%) 6 (1%) 2.2 429/452 (95%)
Joint - target 363 331 (91%) 19 (5%) 8 (2%) 5 (1%) 2.3 312/331 (96%)
Joint - non target 127 121 (95%) 5 (4%) 0 (0%) 1 (1%) 2.2 117/121 (97%)
Muscle 116 107 (92%) 6 (5%) 3 (3%) 0 (0%) 2.2 103/107 (96%)
Mucocutaneous 6 5 (83%) 1 (17%) 0 (0%) 0 (0%) 1.6 475 (80%)
Unknown site 2 2 (100%) 2/2 (100%)

Mild episodes 239 228 (95%) 7 (3%) 3 (1%) 212/228 (93%)
Moderate episodes 375 338 (90%) 24 (6%) 8 (2%) 326/338 (96%)
Time (h) from start of 1.1 2.0) 1.9 (1.7) 1.1 (0.8)

bleeding to first
injection (mean [sd])

Excluded patients were those with: severe bleeds; other haemostatic agents administered; >8 h from start of bleeding episode to first injection;

only one injection of rFVIIa in case not effective.
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acetaminophen and morphine), antibiotics (22%), antivirals (7%), aré-10 different bleeding episodes. The distribution by type and severity
inflammatory drugs (12%), anticonvulsants (4%), anxiolytics (4%) araf bleed is illustrated in Table 3.
antipsychotic/ antidepressants (7%). rFVila was effective in producing haemostasis in 775 (88%) of all
bleeding episodes; haemostasis was then maintained for at least 24 h in
720 (93%) of these successfully treated cases. In 23% of all effectively
treated episodes haemostasis was achieved with just one injection of
Data are presented initially for evaluable bleeds only (i.e. thos€Vlla, while two injections were effective in a further 26% of episodes
meeting protocol definition), and then for all bleeds in an intent-to-treand three injections in the remaining 51%. Similar to the analysis of
(ITT) analysis. evaluable bleeds, maintenance of haemostasis was independent of the
a) Evaluable bleedf the 877 total bleeding episodes, 614 (70%humber of injections required to achieve haemostasis. Specifically, of
in 52 patients met the protocol criteria for evaluable episodes; the dise 720 episodes in which haemostasis was maintained for 24 h, an
tribution by type and severity of bleed is illustrated in Table 2. Reasdtesfective” response had been achieved with 3 injections in nearly one
for non-evaluable status of the remaining 263 bleeds included onehalf of cases (354/720, 49%), while approximately one quarter needed
more of the following: treatment with another haemostatic within 48dnly 1 or 2 injections (172/722, 24%; and 191/720, 27%), respectively.
of treatment with rFVIla (n = 180), the use of non-permissible-com The mean time from bleeding to treatment onset was 1.6 h for
bined therapy to treat a bleeding episode (n = 97), elapse of more thtiactively treated bleeding episodes and 2.4 h for episodes in which
8h from the onset of bleeding until administration of the first injectiotreatment was partially effective or ineffective. By a mixed model
(n = 46), the bleed was rated as severe (n = 6) or of unknown seveditylysis, this time difference was not statistically significant. Of the
(n = 1), and treatment was rated as “ineffective” and was erroneouslyepisodes in which bleeding was not completely controlled (partially
discontinued after only one injection (n = 2). effective and ineffective), the full three doses of rFVIla had not been
@aemostasis was achieved in 566 (92%) of evaluable bleedigigen on 14 occasions (15%). The majority of bleeding episodes
odes (Table 2). The mean time to initiation of treatment for succeseffectively treated or maintained by rFVila were managed using
fully treated cases was 1.1 h and a mean of 2.2 injections were-adraiiCC (58 episodes in 17 patients) or PCC (29 episodes in 12 patients).
istered until successful achievement of haemostasts firior to Efficacy, both with respect to achieving and maintaining haemosta
administration of the maintenance dose). Following administration sis, was similar for all joint, target joint and muscle bleeding episodes
the additional maintenance dose, haemostasis was maintainedTable 3). Using generalized estimating equations with or without an
538/566 (95%) of successfully treated cases and results did not diissumption of correlation between successive bleeds, the apparently
materially when bleeding episodes were classified by type or seveliégser response for the mucocutaneous bleeding episodes (12/17, 71%)
(Table 2). Maintenance of haemostasis appeared to be independemtasf not statistically different from the response rate for joint or muscle
the number of injections required to achieve haemostasis. Specificaliigeds. Response to therapy was also independent of the number of
of those episodes in which haemostasis was maintained for at lgastiously treated episodes; if anything, there was a trend towards an
24 h, 29% had required 1 injection to achieve initial haemostasis, 24¥%proved outcome with increasing number of bleeds, as shown in
required 2 injections, and 46% required 3 injections. Table 3. Furthermore, the severity of bleeding also did not influence the
b) Intent-to-treat (ITT) analysisA total of 877 bleeding episodes response to therapy, with comparable outcomes for mild and moderate
were recorded in 56 patients, all of which were included in the ITdleeding episodes (Table 3). As previously noted, although home treat
analysis. The median number of treated bleeding episodes per patieeit with rFVIla should not have been initiated for severe bleeding, six
was 8 with a range of 1-120 (Fig. 1). Most patients were treated &evere bleeding episodes were actually treated. In five cases (83%),

Efficacy

) ¥ . , i s Haemostasis
Numbeér  Efféctive Partially Ineffective . Missing Mean ¢ -:maintained for

Table3 Intent-to-treat analysis: treatment outcome,

overall and by bleed severity, type, and number : S e e effective - data number ‘of* iat-least 24 h.
. ©  episodes 8 .. injections (based on
. to achieve  effectively
h i treated: bleeding”
2 . : . N episodes)
Joint - all 685 604 (88%) 31 (5%) 43 (6%) 7 (1%) 2.3 562/604 (93%)
Joint - target 518 446 (86%) 26 (5%) 40 (8%) 6 (1%) 2.3 411/446 (92%)
Joint - non target 167 158 (95%) 5 (3%) 3 (2%) 1 (1%) 2.3 151/158 (96%)
Muscle 172 157 (91%) 9 (5%) 5(3%) 1 (1%) 2.3 148/157 (94%)
Mucocutaneous 17 12 (71%) 3 (18%) 0 (0%) 2 (12%) 1.9 8/12 (67%)
Unknown site 3 2(67%) 1 (33%) 2/2 (100%)
All Bleeding Episodes 877 775 (88%) 43 (5%) 48 (5%) 11 (%) 2.3 7201775 (93%)
Mild episodes 303 276 (91%) 10 (3%) 13 (4%) 4 (1%) 2.0 248/276 (90%)
Moderate episodes 567 494 (87%) 33 (6%) 35 (6%) 5 (1%) 2.4 467/494 (95%)
Severe episodes 6 5(83%) 0 (0%) 0 (0%) 1 (17%) 3.0 5/5 (100%)
First bleed 56 49 (88%) 3 (5%) 4 (7%) 0 (0%) 1.8 42/49 (86%)
10t bleed 22 19 (86%) 0 (0%) 2 (9%) 1 5%) 2.1 18/19 (95%)
Episodes 29-120 221 218 (99%) 1 {(0.5%) 2(1%) 0 (0%) 2.4 212/218 (97%)
Time (h) from start of 1.6 (3.2) 2426y 2439
bleeding to first
injection (mean (sd))
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haemostasis was achieved and maintained but these patients required=--
a higher number of injections to achieve an “effective” response s
(mean: 3) than patients with mild or moderate bleeding episodes.

Test dose only
1

2t 4

5 1o 10

11 to 20

21 10 49

BRUOEEE

% of patients treated
23
1

Safety

50 to 120

Safety data were recorded for 937 infusions, which includes the °7]
administered test doses of rFVlla in addition to the 877 treatment °
episodes. The investigators reported a total of 32 AE whose association
with the study drug was either “probably related”, “possibly related”, dig- 1 Number of treated bleeding episodes per patient. Total number of
“of unknown relationship”. These AE are presented in Table Batients=60
Because (by definition) serious adverse events included any AE that led
to hospitalization, 7 serious AE (incidence 0.7%) were encountered in
which patients were admitted for inpatient management of a bleedin total, of the 32 related AE, 18 (56%) were bleeding episodes
and/or associated pain. None of the other criteria for serious AE (s\{@able 4), and about two-thirds of these represented re-bleeds after
as death or permanent disability) were encountered. Of the 7 serideiglla treatment. As discussed above, in view of these patients’-under
AE, 5 occurred in a single patient. All of these events were haembing haemophilia, adverse events which were bleeds might actually
throses (3 in the left shoulder joint, 1 in the right knee, 1 in the rigigpresent treatment failures rather than drug-related adverse events.
elbow) that were either refractory to rFVIla or had recurred within 24However, these events are presented as adverse events because, in the
of treatment with rFVIla (either at the same site or another site). In affinion of the individual investigators, the existence of a causal
cases, the investigator felt that a relationship to rFVila was eith@lationship with rFVIla administration could not be excluded. The
“possible” or “probable”. The remaining two serious events occurred most frequent AE (serious or non-serious) were haemarthrosis/arthrosis
two other patients (1 haemarthrosis and 1 muscle bleed). In both cafies(44%), 6 of which (detailed above) were classified as serious by
the patient had not been treated with rFVlla, and it seems likely thattue of the ensuing hospitalization for haemostatic and/or analgesic
these events represent normal bleeding associated with haemoptttierapy], muscle haemorrhage or haemorrhage not otherwise specified
They are discussed here because causality was assessed as “unknidwi6%), 1 of which was serious] and pain not due to haemarthrosis
by the investigator. [5 (16%)] (Table 4). Other than defective haemostatic complications,
relatively few (14) other AE were encountered. Notably, only one
thrombotic event — superficial thrombophlebitis at an intravenous
access site (after 3 injections given at the same site) — was reported. No

other cause for thrombosis was identified in this patient. This and other
Type of event Caigy ith event  reatment it miscellaneous events (headache, nausea, infection, rash, fever, injec
event (n=937) tion site inflammation) occurred with individual frequencies of 0.2% or
~ less (Table 4).
- There were no clinically significant changes in clinical laboratory
Haemarthrosis 7 (12%) 13 (1.4%) parameters, vital signs or other physical examination findings during

Number of bleeding episodes treated

Table4 Adverse events related to treatment

Bleeding episodes

Muscle hacmorrhage 1 Q%) 1(0.1%) the 12 month-study period. No evidence for the development of IgG
Haemorthage (ot otherwise 1 Q%) 404%) antibodies to rFVila was observed in 150 serum samples from-53 pa

specified) tients analysed.

FVII Recovery Studies

Other Adverse Events

Pain (not haemarthrosis) 1 (%) 5 (0.5%) At the screening visit, FVII:C plasma levels rose from &8842

Rash Q) 2(02%) U/ml at baseline (normal range 0.54-1.23 U/ml) to 36.89.71 U/ml

at 10 min post-infusion. FVII:C recovery remained unchanged at the 6-

Arthrosi 1 2% 1(0.1% S . .

o o @ 1% and 12-month clinic visits (post infusion levels = 3¥.81.0 and 37.4
Thrombophlebitis (i.v. sitc) L Q% 1(0.1%) + 13.0 U/ml, respectively). For individual patients across time, there
Headache 1 (2%) 1(0.1%) was no difference between the 10-min post-infusion values (p = 0.22) at
Nausea 1 Q%) 1(0.1%) the three visits. In aggregate, these data suggest that neutralizing
Infection 1 Q%) 1 (0.1%) antibodies to rFVlla did not develop as a result of therapy.

Fever 1 2%) 1 (0.1%) ) .
Inflammation at injection site 1 2%) 1(0.1%) Discussion
R e V Recombinant FVlla represents a new therapeutic approach in the
“Total - o as¥eideyl 0 inisagy. 0 management of haemorrhagic episodes in haemophiliacs with-inhibi
Serious 3 (5.0%) 707%) Forg gnd also for non-haemophlllgc patients who have acquired these
_ inhibitors (8-15, 24-26). In a previous compassionate use programme,
Nonserious 11 (18.3%) 25 (2.7%) . . . . . .
rFVila was effective in controlling 80% of serious, life-threatening
internal bleeding episodes in 60 patients with FVIII or FIX inhibitors
*One patient had both serious and non-serious events refractory to other available products, and was partially effective in a
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further 10% of episodes (12). Similar efficacy rates have been reporéatlier if indwelling venous access devices can be used (32). By starting
for central nervous system bleeding episodes including intracranilaérapy immediately when symptoms appear, the development of full-
haemorrhages (13, 14). rFVlla has also been used successfullybltavn major haemarthrosis is prevented, thereby avoiding the develop
achieve haemostasis in patients undergoing surgery (10, 25). ment of synovitis and arthropathy. Minimising blood-induced synovial
Analysis of our data suggests that>®0% of cases of mild or hyperplasia is likely the basis for the observation that early initiation of
moderately severe bleeding episodes in inhibitor patients, early-admpnophylactic treatment decreases the severity of chronic arthropathy in
istration of rFVIla achieves haemostasis after 1 to 3 injections. In mdraemophilia patients (30, 33).
than 90% of responders, haemostasis is maintained for at lelst 24 Similar principles apply to inhibitor patients, in whom acute and
Furthermore, efficacy is independent of the severity of the bleedingronic morbidity and mortality are increasing in comparison with the
episode (mild or moderate) and the number of previously treated egeneral haemophiliac population. Early intervention with rFVila in the
sodes. Efficacy was comparable in joint, target joint and musdieme setting may lead to more successful treatment outcomes, mini
bleeding episodes. Although mucocutaneous events were relativeliging tissue damage to joints and muscles, and thereby reducing
few, comprising<2% of the number of bleeds, the efficacy of rFVIldong-term sequelae. Defining the minimum effective dose and fre-
appeared to be comparable. quency of dosing of rFVIla in the treatment of mild or moderate bleeds
Comparison of efficacy results in the treatment of bleeding eventsiias not the object of the current protocol. While the response to
this study (of a similar type and severity) to the previous dose-findingVila was rated as “effective” 3 h after the first dose of rFVlla in
study (17) was performed using generalized estimating equations vétiout one quarter of bleeding episodes, it is entirely possible that this is
or without the assumption of correlation between successive bleeds aBsignificant underestimate of the response to a single dose of rFVlla,
this analysis, the difference in the proportion of patients reporting aich would be better assessed at a later time point — perhaps 6 h
effective response was significant{p.001) in favour of the current or more (29). This can only be resolved by additional studies that
study. The improved efficacy probably reflects not only the increasespecifically address this issue.
dose (from 35 or 70 to 9@y/kg), but also the more rapid initiation of  In conclusion, rFVlla is an important addition to our armamentarium
treatment in the home compared with a hospital setting. Specifically far treating inhibitor patients. The results of our study suggest that it is
our study the mean delay to initiation of treatment was 1.6 h compasgteffective and well tolerated form of therapy when used in the home
to 20 h in the dose-finding study. setting.
Safety is of paramount concern for home therapy. The studies of
rFVlla conducted in the hospital environment are reassuring, indicatifgknowledgements
that rFVlla is well tolerated over the dose range 3541@g, with a _ o _
very low incidence of serious adverse events (25). We confirmed thesd "¢ authors gratefully acknowledge the essential contribution of nursing
findings in the context of home treatment; tolerability was good, evgﬂd.o.ther. cllrlucal.coordlnatlon personnel at the Hemophilia Treatment Centers
. ’ . . .participating in this study.
in patients in whom frequent courses were required, and no pangnt
withdrew because of adverse events. A single episode of superficial
thrombophlebitis at an intravenous injection site was the only thro eferences
botic event reported in 937 test infusions and treatment episodes. The
adverse event profile was also similar to that reported during hospital ajedort L. Inhibitors in hemaphilia patients: current status and manage
treatment; “serious adverse events” were infrequent, all were related toment. Am J Hematol 1994 47: 208-17.
bleeding, and therefore most probably should be considered as treatMacik BG. Treatment of factor VIII inhibitors: products and strategies.
ment failures or inadequate treatment. Furthermore, there were noSemin Thromb Hemost 1993; 19: 13-24.
reports of hypersensitivity reactions. Although development of anti3.Parry DH, Bloom AL. Failure of factor VIII inhibitor bypassing activity
bodies to FVII(a) could limit the effectiveness of this form of therapy, (Feiba) to secure haemostasis in haemophiliac patients with antibodies.
we were reassured to find no evidence for the development of such? Clin Path 1978; 31: 1102-5. _
antibodies, even in patients who received a large number of treatmehfNegrier C, Goudemand J, Sultan'Y, Bertrand M, Rothschild C, Lauroua P,
courses. These data are in keeping with those reported by Nicolaise"d_thé members of the French FEIBA study group. Multicenter
(16) suggesting that rFVIla therapy in this type of patient is unlikely to retrospective study on the utilization of FEIBA in France in patients

) . . . with factor VIII and factor IX inhibitors. Thromb Haemost 1997; 77:
be complicated by antibody formation, and are reassuring for both 1115 9

long-term home- and hospital-based treatment. 5. Lusher JM. Thrombogenicity associated with factor IX complex concen
Home therapy of haemophilia is a treatment option that has been re yrates. Semin Hematol 1991; 28: 3 (suppl 6): 3-5.

ported for haemophilia patients without inhibitors (18-21), and fols.Rao LVM, Rapaport SI. Factor Vlla-catalysed activation of factor X

those with inhibitors (5, 18, 27-29). Two-thirds of bleeding episodes in a independent of tissue factor. It's possible significance for control of hemo
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absent or modest anamnestic response to FVIII (28). In general, Safet};herapeutic mechanism of high dose factor Vlla in hemophilia. Blood 1994;
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issues are infrequent with all forms of home therapy for haemophlll% Hedner U. Factor Vlla in the treatment of haemophilia. Blood Coag and

while patient satisfaction is high (18, 21, 30). As a result, home therapy .., . _

. Fibrinol 1990; 307-17.
programmes have e.xpanded over the past two decades. For INStance 1 qner U, Glazer S, Falch J. Recombinant activated factor VII in the
the Netherlands during the period 1972-1985, the proportion of ha8Mo yeatment of bleeding episodes in patients with inherited and acquired
philia patients in these programmes increased from 4% to 53% (31). Ityjeeding disorders. Transfusion Med Rev 1993; 7: 78-83.
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