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ORIGINAL ARTICLE 

Use of the UKFICDO Database for a postrnarketing 
surveillance study of different doses of recombinant factor 
Vila in haemophilia 
C. R. M.. IiAY,5]' T. SHARPS'(' and G. DOLAN$ ON 1B1:HALF OF THE UKHCD() 
*University Department of Haen ,, k . n, M.ao. lei ,=r Rot_.! l.,;irI::.0 ; 1I, 'K National Haemophilia Database, Mana,r,s ; .,a.,l 

'Department of Haematology Guys and St Thomas Hospital, London, ZiK 

Introduction: Recombinant factor VIIa (rFVIIa) is recommended in Europe at standard (3 x 90 µg kg —3 ) or high 
(1 x 270 µg kg 1) doses. When granting the license for the high dose, the European Medicines Agency (EMA) 
requested postrarketing surveillance for thrombosis. This was conducted by the United Kingdom National 
Haemophilia Database (NI-ID) on behalf of Novo Nurdi';k and the EMA. Aim: To assess the use and safety of 
rFVIIa utilizing prospective data collected be the NHD (1 January 2008 to 30 June 201.1). Results: Data were 
obtained from 67 haemophilia A/B patients with inhibitors treated for 1057 bleeds and 31 acquired haemophilia 
patients treated for 70 bleeds. Initial :-FVlla dose was categorized post hoc as. low (<90 µg kg --1 ), intermediate 
(?90-<180 µg kg') or high >180- a 70 or 170 l.to kg—t ). For haemophilia A/B, high and low=er initial rFVIIa 
dose was used for 38.4% and 51.4% of episodes, respectively, while for acquired haemophilia, the values were 
11.4% and 77.1 °% respectively. Median initial doses were higher for haemophilia A/B (1.46.3 µ.g kg-r ) than 
acquired haemol hi Ii,3 (90.5 µg kg . A single administration of rFVIIa was the most frequently used regimen for 
haemophilia AIT, in contrast with standard recommendations and previous reports. For acquired haemophilia, 
most episodes were treated with multiple doses. No adverse drug reactions or thromboembolic events were 
reported for any rFVlla dose. Conclusion: The novel use of a national database for postmarketing surveillance 
has demonstrated acceptable safety for all recommended doses of rFVIIa. 
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Introduction 

Activated recombinant Factor VII (rFVIIa, 
NovoSevenc, Novo Nordisk, Denmark) is an estab-
lished and well-tolerated bypassing agent for the treat-
ment of acute bleeding episodes in patients with 
haemophilia and inhibitors. Reported efficacy in ran-
donuzed controlled clinics; trials is 81-91% [1,2], In 
Europe. rFVIIa is recommended at standard 
(3 x 90 pg kg a) or high (1 x 270 µg kg—t ) doses 
[3]. 1-ugh-dose rFVIIa provides rapid control with 
reduced number of infusions required to achieve 
haemostasis [3-6]. This may improve patient outcome 
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by providing faster pain relief and enhanced quality of 
life, and reducing emergency admissions (%,8]. 

In clinical trials, rFVIIa provides the same level of 
safety at all doses up to 270 ug kg 1 [3---6]. Impor-
tantly, the reported risk of thromboembolic events 
with rFVIIa is low [2,9--1.1]. When licensing the higher 
dose of rFVIIa, however, the. European Medicines 
Agency (EMA) requested postmarketing surveillance 
for thrombosis in patients receiving high-dose regi-
mens. Unusually, this postmarketing surveillance exer-
cise was conducted on behalf of Novo Nordisk and 
the EMA by the United Kingdom (UK) National Hae-
niop.hilia. Database (NHD) between 1 January 2008 
and 30 June 2011, concluding when the EMA were 
satisfied, there was no unacceptable risk of thrombosis 
associated with the higher dose. 

In the UK, haemophilia centres are required by the 
Department of Health to report individual patient 
treatment and safety data quarterly to the NHD. The 
NHD therefore provides a. comprehensive registry of 
patients with bleeding disorders from all UK 
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haemophilia. centres. The database has a key role in 
pharmacosurveillance, disease surveillance, audit, 
research and commissioning in haemophilia care 
within the UK. 

Here, we report a postmarketing surveillance study 
conducted by the UK NHD to assess the real-world 
use and safety of standard and high initial rFVlla 
doses in patients with congenital and acquired haemo-
philia A/B with inhibitors. The study not only focused 
on surveillance for thrombosis but also evaluated 
rFVIIa dosing regimens used by UK haemophilia cen-
tres in normal clinical practice, since these are likely 
to differ from clinical trials and even standard 
recontrnend a t i ons. 

Design and methods 

This prospective, postmarketing observational study 
of patients with bleeding disorders treated with rFVlla 
used anonymized data reported to the UK NHD. The 
study was mandated by EMA primarily to monitor 
the relative safety of the higher (27() pg kg 1) dose of 
NovoSeven, when the license was extended to include 
it. Patients were treated according to local treatment 
practices in accordance with the patients' usual care. 

Data collection and extraction 

All UK Haemophilia Centres are networked to the UK 
National Haemophilia Database (NI-1D). Treatment 
data were collected prospectively on all patients with 
haemophilia and in all centres and were collated and 
reported electronically to NHD quarterly. Hae-
mophilia centres have a contractual requirement to 
report this data. NHD collects regular data on more 
than 25 000 UK. patients with bleeding disorders 
including 7700 with haemophilia A and 1707  with 
haemophilia B. 

Adverse events are reported using a secure, 
encrypted link, as they occur. Centres are also issued 
with monthly adverse event reminders with a tick box 
list of each reportable category of adverse event (har-
monized with EUHASS) and have to make a 'negative 
report', to document when no adverse events have 
occurred. These events included adverse drug reac-
tions, diromboembolic events (arterial and venous), 
disseminated intravascular coagulation and transfusion 
reactions judged by the managing clinician as proba-
bly or possibly related to rFVIIa treatment. Adverse 
event reports are investigated further and reported to 
the manufacturer, if product related. 

Since this study required some data points not rou-
tinely collected by NHD, centres were asked to volun-
teer for this study and 16 larger Haemophilia Centres 
participated and are listed in the acknowledgement. 
Data from all eligible patients from participating cen-
tres are included in the report. The data collected 
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included patient demographics, rFVIIa dosing regi-
mens and details of any adverse events considered by 
the managing clinician to be possibly or probably 
related to use of rFVIIa treatment. 

The NHD provided anonymized, quarterly elec-
tronic data extractions to Novo Nordisk from all 
patients with bleeding episodes treated with rFVlla at 
the participating centres for onward transmission to 
the EMA. The study was terminated on 30 June 2011, 
when the k_SIA was satisfied. 

The filescrvcrs of both NHD and haemophi.iia cen-
tres are within the 'NHS net' protected from the 
worldwide web by a firewall and an array of further 
data, security devices and protocols. The NHD is man-
aged in accordance with the Data Protection Act of 
1998 [12], Caldicott legislation [13]. the Declaration 
of Helsinki [141 and the Guidelines for Good Phar-
tnaco-epidemiology Practices [1S]. 

Statistical analysis 

Only descriptive statistics were used. There was no 
replacement of missing data values. Statistical pro-
gramming was performed using UNIX SAS version 9.1 
SAS (SAS Institute North Carolina, USA). 

Patients were divided for analysis into three groups: 
haemophilia A with inhibitors, haemophilia B with inhi-
bitors and acquired haemophilia. A treatment episode 
was defined as all rFVlla treatments adm inistered in the 
same patient with 26 h or less between administrations. 
A single-dose administration was defined as a dose 
spaced more than 26 h from any previous and following 
doses on the assumption that more than one treatment 
within that time span was probably for the same bleed. 
The duration of treatment of a single dose of rFVIIa 
was set to 2.5 h, based on the recommended dose inter-
val for rFVIIa of 2 to 3 h. The initial rFVlla dose was 
categorized as lov,, (<90 pg kg'), intermediate (>90—
<180 µg kg -1) or high (`180 µg kg-  -1). Prophylaxis (in-
terniittent or periodic) was defined as ;r t at;,tc;,r_t regi-
men with a duration of >10 days ( , 2.-10 13); data were 
reviewed prior to analysis in order to idcntify trear_rnent 
regimens administered for the prevention of bleeds. 

Results 

Between 1 January 2008 and 30 June 2011, data from 
98 patients with congenital and acquired haemophilia 
A and haemophilia B with inhibitors were collected by 
the NI-ID (Table 1). Data collection ceased when the 
EMA indicated that the safety obiectives of the post-
marketing surveillance had been satisfied. 

A total of 60 patients with haemophilia A, seven 
with haemophilia B and 31 with acquired haemophilia 
were treated for 1112; bleeding episodes (Table 2). For 
both haemophilia A/h and acquired haemophilia, most 
treatment episodes were for non-surgical bleeds 
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Fable 1.. 1'anenl dctnugnrphic 

Haemophilia A Haemophilia i5 Acquired haemophilia 

(s (patients created will: r1''11 60 7 31 
Atie :l[ l iinc t'1 i:C:i111'a'111, sears 

Mean, med:n -.incI e) 27.7, 23.8 (0.8-80.1.) 20.6, 18.2 (4.3-38.3) 65.6, 69.3 (27.6-94.0) 
.2e group (ye<ars), number of patients (episodes) r

19(1.91) 1(1) 0(0) 
6-12 7(1.71) 1 (12) 0 (0) 
12-] s 9 (49) 1 (20) 0 (0) 
13 40 8 (236) 5 (48) 4 (14) 
4,10 65 .17 (250) 0 (0) 6 (13) 
>65 5 (79) 0 (0) 21 (43) 

tThe sun; of the number of patients in each age group is more than the total number of patients with haemophilia A or B as patients may be counted 
Chute titan otter li they moved into an older age cohort during their time in the registry. 

Table 2. Summary of treatment episodes and rFVIIa dosing regimens in patients with haemophilia A, haemophilia B and acquired haemophilia 

I-Iaemophilia A Haemophilia B Acquired haemophilia 

'number treatment enisc;des 976 81 70 
Near isc ta l n;enl .h1,,.,dtr, per patient 

Mean meri an ;range) 16.27, 7.5 (1--124) 11.57, 3.0 (1-47) 2.26, 2.0 (1-6) 
[nd.uai.tion. nnmbrr of episodes (%) 

.. .;It nun-s,n i;_al ',deeds 933 (95.6) 76 (93.8) 61 (87.1) 
Sunzery 11 (1.1) 3 (3.7) 8 (11.4) 
Pr~rphvlaxis 32 (3.3) 2 (2.5) 1 (1.4) 

[null dose., rig log 1
1.7enn, c c-b an r:lnyr) 180.7, 148.1 (11.0--491.8) 139.5, 119.0 (23.6-291.6) 103.6, 90.5 (13.8-360) 

Initial dose group, number of episodes (%) 
9u us lg

-.t
161 (16.5) 12 (14.8) 30 (42.9) 

- 14:-i - , ,r ug :g- ' 335 (34.6) 32 (39.5) 24 (34.3) 
>lbt)_.:370 pg kg- ' 213 (21.5) 7 

(5
.6) 5 (7.1) 

kg 185 (19.0) 4(6.5) 3 (4.3) 
R9i-nine bar; 82 (8.4) 26 (32.1) 8 (11.4) 

Number c„ doses 
Mean. rle:!ia t ;range) 4.5, 1.0 (1.0-131.0) 5.2, 1.0 (1.018.0) 5.6, 2.0 (1.0--54.0) 

1)urar,on of reenter rat. h 
Mean. me(iiIn irange) 41.6, 2.5 (2.5-28345) 47.0, 2.5 (2.5-1442.5) 36.0, 6.0 (2.5-660.0) 

Single-done trcatrtleat 
Nattlbt r cl cpin<ulc:, 1°c) 510 (52.3) 29 (35.8) 22 (31.4) 

Coneomiremt medication use, number of episodes (%))t 145 (14.9) 1.2 (14.8) 32 (45.7) 
F1' 111 replacement products 60 (6.1) 0 (0) 3 (4.3) 
r•:',-:,PCr1 33 (3.4) '1.1 (13.5) 21 (30.0) 
1'rrnes.rmic acid 26 (2.7) 1 (1.2) 6 (8.6) 
Desmoiressin 7 (1).7) 0 (0) 1)1.4) 

19(2(I) 13 )0) 1)1.4) 

S in I ;I': it ln<;1l t I iS ,r_,ts iIi lb t.. _l:ti 4 ;-. -'~ t ilt _ 1 't il:l l t .tl;tlir .alto 

k pd-aPCC., p1,1.,m,l '.caved actis steel prothromnm complert (oncentrate. 

treated on-demand (haemophilia A/B: 1009 [96%_]; 
acquired haemophilia: 61 (87.i%i). Concomitant 
medication was used during 157 (14.9%) rFVIIa treat-
ment episodes in patients with haemophilia A/B, and 
32 (45.7%) r1Vlla treatment cpisodes in acquired hae-
mophilia p,iticilts (Table 2). Foe- haemophilia A/B, 
concomitant medication was most commonly I'VIII 
replacement products (60 episodes), followed by 
plasma-derived activated prothronnbin complex con-
centrate (pd-aPCC; 44 episodes). For patients with 
acquired haemophilia, pd-aR-C was the most fre-
quently used concomitant medication (21 episodes), as 
many patients switched to rFVIIa after failing to 
respond to pd-aPCC. 

A high initial rFVIIa dose (>180 µg kg 1) was used 
for 38.4`;6 of episodes in patients with haemophilia A 
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or B, while 51.4% of episodes were treated with 
lower rFVIIa doses (Table 2, Fig. 1). Initial doses 
tended to be considerably higher in patients with hae-
mophilia A or B than in acquired haemophilia 
(Fable 2, Fig. 1); a high initial rFVIIa dose 
(>1.80 µg kg-1) was used for only 1.1.4% of episodes 
in patients with acquired haemophilia, with 77.1% of 
episodes treated with lower rFVIIa doses (Table 2, 
Fig. 1). 

In patients with haemophilia A and B, the mean 
(median) number of rFVIIa doses per treatment epi-
sode was 4.5 (1.0) and 5.2 (1,01 respectively; the mean 
(median) duration of treatment was 41.6 h (2.5 h) 
and 47.0 h (2.5 h) for haemophilia A and B respec-
tively (Table 2). For patients with acquired 
haemophilia, the mean (median) number of rFVIIa 
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doses per treatment was 5.6 (2.0), and patients 
received treatment for a mean (median) of 36.0 h 
(6.0 h). 

For patients with haemophilia A and B, a single-
dose administration was used in 52.3% and 35.8% of 
treatment episodes, respectively, while for acquired 
haemophilia, this valt.e sea_ 3 .4% (Table 2). High 
iniri., l rFV 1Ia doses (>1 Si) lig kg , ? were associated 
with a higher proportion of single-dose  administra-
tions than lower doses (Fig. 2), suggesting a reduced 
need for repeat dosing when an initial high dose is 
used. Table 3 summarizes rFVIIa dosing regimens in 
patients with haentophiiia A or B (Table 3); high-dose 
rFVIIa (>_"180 µg kg r ) was also associated with a 
lower number of required doses vs. rFVIIa 
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90-180 Itg kg-1 (median I vs. 2) and shorter treat-
ment duration (median 2.5 vs. 6.5 h). 

Table 4 summarizes rFVIIa dosing regimens in 
patients with haemophilia A or B receiving on-demand 
treatment for acute non-surgical bleeds, prophylaxis 
or treatment of surgical bleeding. Overall, the highest 
initial doses were administered in the on-demand 
group. 

No adverse drug reactions or obvious anti-rFVTIa 
antibody formation were reported in any patient (pa-
tients were not routinely screened for anti-Vila anti-
bodies). There were no reports of thromboembohc 
events or disseminated intravascular coagulation, even 
in the 44 treatment episodes in patients with haemo-
philia AVB, and 211 treatment episodes in acquired hae-
mophilia patients, for which rFVIIa was prescribed 
concomitantly with pd-aPCC. 

Discussion 

This report presents the results of a postmarketing 
study mandated by the regulator and conducted inde-
pendently by the UK NHD. This is a novel use for 
such a database, which has many advantages over the 
more usual commercial approach to such studies. 
Although, in general, databases cannot collect data to 
Good Clinical Practice standards (at least not yet), 
they have access to a far larger number of subjects 
than are directly available to industry, enjoy a degree 
of independence, and already collect safety data. Phar-
macovigilance is one of their more impur Cant func-
tions. Since postmarketing studies are expensive to 
conduct and often fail to recruit adequately, these fea-
tures m.a.y be attractive to both regulators and rn.anu-
facturers. Indeed, national databases may be the only 
organizations with the capacity to conduct large-scale 
postmarketing pharmacovigilance in a statistically 
meaningful sample of patients. Directors of national 
databases have a duty to extract maximum scientific 
valiiv from the data that they collect and, as patient 
safety is of paramount importance to all of us, phar-
macovigilance and postmarketing surveillance should 
become an increasingly important function of disease 
databases. It would benefit the entire haemophilia 
community if national databases fostered an increas-
ingly collaborative working relationship with manu-
facturers and the regulators. 

As is often the case, our `.real-world' data revealed 
differences between normal clinical practice and stan-
dard dosage recommendations and usage, as reflected 
in clinical trials. 

Data from 1 057 treatment episodes were available 
from 67 patients with haemophilia A or B and inhibi-
tors attending 16 centres. Data showed that, although 
it is normally recommended to use at least two infu-
sions of rFVIIa even for haemarthrosis, a single rFVIIa 
administration was the most frequently used regimen 
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Fig. 2. Proportion of treatment episodes that utilized single-dose vs. multiple-dose rFVIIa regimens according to initial dose category. 

Table 3. Dosing regimens by initial rFVIIa dose group in haemophilia A or B patients. 

Multiple dose 
Single dose 

Multiple dose 
Single dose 

<90 µg kg- ' 

Initial rFVIIa dose group 

290-<180 µg kg- ' >180-<270 µg kg' 2270 µg kg- ' 

Total number of treatment episodes t 173 370 217 189 
Single-dose regimen 
N 79 158 157 145 

Number of doses per treatment episode 
Mean 4.6 7.0 3.0 1.4 
Median 2.0 2.0 1.0 1.0 
Range 1.0-56.0 1.0-131.0 1.0-88.0 1.0-9.0 

Duration of treatment, h 

Mean 48.9 64.4 27.4 9.7 
Median 2.5 6.5 2.5 2.5 
Range 2.5-2834.5 2.5-2498.7 2.5-1616.5 2.5-99.5 

1Data missing for 108 treatment episodes 

in normal clinical practice. Single-dose usage was 
common when higher initial doses were used but 
widely used at all doses reported. Higher initial doses 
were also associated with a shorter duration of treat-
ment and fewer infusions. 

We observed no thrombotic events even at high 
(2180 µg kg 1) dosage and in all indications (i.e. hae-
mophilia A/B, acquired haemophilia), including 44 
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treatment episodes in haemophilia A/B and 21 in 
acquired haemophilia in which off-label concomitant 
pd-aPCC treatment was also used. These findings are 
consistent with the very low risk of thrombosis associ-
ated with rFVIIa treatment in clinical trials, sponta-
neous and solicited reports and other observational 
studies [10]. In contrast, higher than recommended 
doses of pd-aPCC have been associated with 
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thromboembolic events [16]. Consequently, the label-
ling of pd-aPCC was revised to include a maximum 
dose of 100 IU kg 1 and a daily maximum dose of 
200 IU kg --i [17]. Recombinant FVIIa has no upper 
maximum daily close [18]. 

It is noteworthy that patients with acquired 
haemophilia, and to a lesser extent haemophilia B, 
were treated with significantly lower doses of rFVIIa 
than those with haemophilia A, despite these three 
conditions having similar bleeding severity. The Euro-
pean Acquired 1—hcinophilia (EACH2) registry 
reported similar treatrrrent trends, in that for 17-1 
acquired haemophilia patients who received brit-ine 
rFVIIa, the median initial dose was 90 jig kg ' (in-
terquartile range, 84.71-102.86 fig kg----1 ) ( 1(9). 
Patients with acquired h emaphilia are usual.ly elderly. 
and we suspect that they may he treated conserva-
tively because they are perceived to have a greater risk 
of thrombosis. Our data and other registry data sug-
gest that this concern may be largely unjustified, and 
the balance of risk may favour more aggressive initial 
treatment with high-dose rFVIIa. 

High-dose rI. 11a has been reported to provide more 
rapid and effective bleeding control than standard 
doses, and to decrease the number of infusions 
required to achieve and maintain haemostasis [3---6]. A 
reduced need for repeated venipuncture is more conve-
nient, may improve compliance and quality of life and 
reduce the need for indwelling catheters with their 
associated complications. 

In this study, a single infusion of rFVIIa was the 
most frequent treatment regimen in haemophilia A. 
This was especially observed in patients taking high-
dose rFV1Ia, which was associated with a shorter 
duration of treatment. This analysis also demonstrated 
that patients treated with rFVIIa on-demand received 
the highest initial dose. Taken together, these findings 
suggest that a single high dose of rFVIIa is sufficient 
to provide haemostasis for most bleeds. A similar find-
ing was reported in the international, observational 
ONE Registry [20]. In our study, while 31 % of bleeds 
were treated with an initial low dose of rFVIIa 
(<120 ltg kg- 1), 26% with an intermediate dose 
(>120—<250 jig kg 1) 43% with a high dose 
(=-250 pg kg .1) 

and all rFVIIa dose groups achieved 
effective haemostasis [20], high-dose rFVIIa 
( 250 µg kg -  -1 ) was associated with a lower number 
of required doses (median 1) compared with the lower 
dose groups (both median 2). 

While the safety and efficacy of rFVIIa in patients 
with haemophilia have previously been established in 
randomized controlled trials, our data provide valu-
able real-world data suggesting that repeated dosing is 
not usually required for most bleeds treated on-
demand. A limitation, however, is that the study did 
not include information on treatment outcomes, which 
were of less interest to EMA than the relative safety 
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of higher dose NovoSeven. Our data also reflect UI< 
clinical practice, which may differ from that found 
elsewhere. 

We have shown that, National Databases may be 
used for regulatory poste irketing; surveillance (PMS) 
studies, extending their current pharmacovigi lance 
role. This has the advantage over traditional PMS 
studies in that a larger sample of patients may be 
studied over a relatively short period of time, indepen-
dently of industry and at significantly lower cost. This 
is an approach that should be explored and used more 
widely. 
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