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Summary

Background and Methods: A single centre study includ-
ing 52 German patients aged >16 years with severe
haemophilia A was performed to compare the amount
of clotting factor and outcome between on-demand
therapy (26 patients) and continuous prophylaxis (26
patients) over 1 year. Results: Prophylaxis reduced the
number of bleeds significantly. Compared to on-demand
treatment (20.5 = 3.0 bleeds/year/patient), under prophy-
laxis 7.8 + 1.3 bleeds/year/patient were observed. Joint
bleeds were reduced from 12.2 + 1.5 to 4.7 = 1.0/year/
patient. In the on-demand group 38% of the patients suf-
fered from more than 2 bleeds/month, whereas in the
prophylaxis group no patient was found with more than
2 bleeds/month. Mean annual factor VIII (FVIIl) consump-
tion increased from 767 + 110 IU/kg body weight under
on-demand treatment to 2,841 + 341 |U/kg body weight
under continuous prophylaxis, displaying a nearly four-
fold increase in FVIIl consumption. Furthermore, prophy-
laxis implies a more than four-fold increase in treatment
days which escalated from a mean weekly injection rate
of 0.56 + 0.08 FVIII injections/week when bleeds were
treated on demand to 2.52 + 0.30 FVIII injections/week
during prophylaxis. Conclusion: Even though the results
reflect a benefit also for prophylactically treated patients
regarding their bleeding frequency, one has to take into
account a substantial increase of the costs for coagula-
tion concentrates when all patients with severe haemo-
philia A switch to continuous prophylaxis.
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Zusammenfassung

Hintergrund und Methoden: In einer retrospektiven Stu-
die eines deutschen Behandlungszentrums wurden Nut-
zen und Aufwand einer prophylaktischen Substitutions-
therapie im Vergleich zur Bedarfsbehandlung an jeweils
26 Patienten >16 Jahre mit schwerer Hamophilie A tber
einen Vergleichszeitraum von 1 Jahr ermittelt. Ergeb-
nisse: Die Prophylaxe reduzierte die Anzahl der Blu-
tungen von 20,5 + 3,0 auf 7,8 + 1,3/Jahr/Patient. Gelenk-
blutungen verminderten sich von 12,2 + 1,5 auf 4,7 = 1,0/
Jahr/Patient. Unter Bedarfsbehandlung erlitten 38% der
Patienten mehr als 2 Blutungen/Monat, unter Prophylaxe
fand sich kein Patient mehr mit mehr als 2 Blutungen/
Monat. Der mittlere Jahresverbrauch an Faktor VIII (FVIII)
stieg im Vergleich zur Bedarfsbhehandlung (767 + 110
Einheiten/kg Korpergewicht) um zirka das Vierfache auf
2841 + 341 Einheiten/kg Korpergewicht an. Die wochent-
liche Injektionsrate von FVIII erhéhte sich im Mittel von
0,56 + 0,08 auf 2,52 + 0,30. Schlussfolgerung: Auch wenn
anhand dieser Ergebnisse der Nutzen einer prophylak-
tischen Substitutionstherapie auch fiir das Erwachsenen-
alter gegeben zu sein scheint, ist zu bedenken, dass der
steigende Jahresbedarf an FVIII-Gerinnungskonzentraten
und die damit verbundenen Praparatekosten wesentlich
zunehmen, wenn alle Patienten mit schwerer Hamophilie
A auf eine kontinuierliche Prophylaxe wechseln.
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Introduction

Haemophilia A is a congenital bleeding disorder caused by
an X-chromosome linked deficiency in coagulation factor
VIII (FVIID) [1-3]. Treatment of haemophilia A is based on
intravenous administration of an appropriate dose of exter-
nal FVIII either on a preventative basis (continuous prophy-
laxis) or episodically, i.e. when bleeding episodes have been
occurred (on-demand therapy). Self-treatment at home is the
rule in Germany and is performed successfully by the majority
of haemophiliacs, thus reducing the need to visit a physician
or haemophilia centre for injection of FVIII concentrate.

Younger haemophilia A patients in particular are often
provided with coagulation factor products at regular intervals
of 2-3 injections/week on a continuous basis. The intention
of this therapeutic strategy of continuous prophylaxis is the
avoidance of frequent bleeds, especially joint bleeds, in order
to prevent the development of a target joint. The benefits of
continuous prophylaxis have been demonstrated in several
studies [4-6]. It is considered the optimal treatment for chil-
dren with severe haemophilia (FVIII <1%) and has been rec-
ommended for children for more than a decade by the WHO
[7]. However, continuous prophylaxis is not restricted only to
younger patients and may also be beneficial to adults. Even if
prevention of a target joint is not the main concern for older
haemophiliacs, continuous prophylaxis may be expedient in
relieving the burden of frequent bleeds and improving qual-
ity of life [8-11]. Therefore, the aim of the present study is
to evaluate the effect of secondary continuous prophylaxis
compared to on-demand therapy in older patients with severe
haemophilia A, with the emphasis on bleeding events and the
amount of FVIII required. The resulting data will provide
an answer to the question posed in MASC recommendation
170 from 2006 [12] ‘what can reasonably be expected from
prophylaxis’ with reference to prophylaxis for older children,
adolescents, and adults. We will report on our experience of
haemophilia A patients >16 years either treated on demand or
preventatively in the home care setting.

Material and Methods

The study presented here was performed as a retrospective, observation-
al, single centre study in a centre for diagnosis and therapy of bleeding
disorders (Praxis fiir Diagnostik und Therapie von Blutgerinnungsstorun-
gen Dr. med. H. Pollmann, Ambulanzzentrum an der Raphaelsklinik,
Miinster, Germany) within the collective of its haemophilia A patients.
Only patients with severe haemophilia A (<0.01 U/ml FVIII activity)
were included. Data were analysed over the year 2005.

The study was performed with the approval of the local ethics com-
mittee; all patients signed a written informed consent and agreed to pro-
vide data for statistical purposes. After being trained, all patients injected
themselves the FVIII concentrates in the home care setting. In order to
comply with the regulations of the German Transfusion Law (Transfu-
sionsgesetz), which regulates the obligation to document the use of blood
products and their recombinant derivatives, patients are requested to doc-
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ument each individual infusion in a paper-based diary. Amongst others,
the date when FVIII was administered, dosage and brand name of the
product were recorded together with the location of the bleed and the
treatment regimen. Data on bleeding episodes and treatment were ex-
tracted from these diary records for further analysis. Documentation of
bleeds and treatment by the patients was almost complete; over 99% of
the amount of FVIII prescribed was recorded in the patients’ diaries.

Analyses were performed separately for each patient, i.e. therapy
regime, number and location of the bleeds, number of injections, and
amount of coagulation factor administered required for controlling a
bleed. We analysed and compared results for those haemophilia A pa-
tients attending our centre who were aged 216 years and did not have any
further coagulation disorders. They were treated either on demand after
bleeding episodes occurred (on-demand treatment, group 1, n = 26) or
continuously in order to prevent bleeding episodes (prophylaxis, group
2, n = 26). Complete documentation over the year 2005 of all bleeds and
infusions was a prerequisite for inclusion into the study. Mixed regimens,
i.e. patients who switched from on-demand treatment to prophylaxis or
vice versa during the observation period, were not included. Data are
given as mean values + SEM.

Results

Patients and Treatment Characteristics

Out of the collective of patients with severe haemophilia A
at our treatment centre, 52 patients agreed to participate in
this study and fulfilled the inclusion criteria. Within the study
group, 26 patients were treated on demand, and an equal
number of patients underwent continuous prophylaxis for the
complete observation period of 2005. Patients had a mean age
of 33.3 + 3.7 years and 27.7 + 3.2 years (p = 0.26) in the on-
demand and prophylaxis groups, respectively. The mean body
weight of the patients was 78.3 + 8.4 kg in the on-demand
group and 71.1 = 7.2 kg in the prophylaxis group (p = 0.52).
During the observation period a total of 6,839,300 IU FVIII
was prescribed by the treating physician, and an amount of
6,772,250 TU FVIII (>99% of the prescribed FVIII amount)
was documented by the patients in their diaries so that an al-
most complete documentation can be assumed (table 1).

The FVIII doses prescribed and the treatment frequency
were based on the amounts recommended by the National
Chamber of German Physicians [13], but were adjusted to
the individual needs of the patients. The prescribed amount
of FVIIl/infusion averaged 26.9 + 2.7 (range 17.7-33.9) 1U/kg
body weight and 22.2 + 2.4 (6.4-35.7) IU/kg body weight for
the on-demand and prophylaxis groups, respectively.

The frequency of replacements for the individual patients
recommended by the physician for continuous prophylaxis
varied between 1-7 injections/week. On average, all patients
were advised to perform 2.9 + 1.9 injections/week for prophy-
laxis. Two patients were advised to inject once a week, 11
patients were advised to inject twice a week, 10 patients
were advised to inject 3 times a week, and 3 patients 7 times
a week. As calculated from the patients’ diaries, the effec-
tive prophylactic replacements documented in 2005 resulted
in a frequency of 2.52 + 0.30 injections/week. The patients
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Table 1. Patients’ characteristics

OD Cp
Mean age, years 333+3.7 277+32
Mean body weight, kg 783+84 T11+72
Number of patients treated with pdFVIII (%) 13 (25%) 11 (21%)
Number of patients treated with rFVIII (%) 13 (25%) 15(29%)
Amount of FVIII prescribed, IU 6,839,300
Amount of FVIII documented, ITU 6,772,250 (99%)

25
Fig. 1. Number of
bleeding episodes per 2 | B Bleeds not allocated
year (joint bleeds, §  Non-joint bleeds
non-joint bleeds, > Joint bleeds
non-allocated bleeds) E 15
during on-demand 3
treatment (left col- 2 10 f
umn) and continuous é
prophylaxis (right 3 —
column), means + 51
SEM,
n = 26 patients in 0
each group. On Demand Prophylaxis

following the on-demand regimen recorded on average 0.56
+ 0.08 replacement injections/week.

Patients were treated with different FVIII concentrates
— plasma-derived (pdFVIII) as well as recombinant products
(rFVIII). A total of 24 patients (46%) received plasma-de-
rived products, and 28 patients (54%) received recombinant
products (table 1).

Outcome, Bleeds and Treatment of Bleeds

During the observation period, a total of 734 bleeding epi-
sodes were recorded by the 52 patients. The 26 patients being
treated on demand experienced a total of 532 bleeds (20.5 +
3.0 (0-58) bleeds/patient), and the 26 patients being treated
with continuous prophylaxis documented 202 bleeds (7.8 +
1.3 (0-22) bleeds/patient). On-demand patients described 317
(59.6% of total bleeds) bleeds as joint bleeds while 121 bleeds
(59.9% of total bleeds) were documented as joint bleeds in
the continuous prophylaxis group. Non-joint bleeds were re-
ported 151 times by patients being treated on demand while
patients on continuous prophylaxis experienced only 42 non-
joint bleeds. A total of 64 bleeds in patients receiving on-de-
mand treatment and 39 bleeds in patients on prophylaxis were
not allocated in the patients’ diaries to a specific location in
the body (fig. 1). The reduction in bleeds, with the exception
of non-allocated bleeds, was statistically significant.

To control a single bleed, on average 1.46 + 0.16 days with
FVIII injections (‘injection days’) were needed during on-de-
mand treatment. Treatment was slightly but not significantly
prolonged in the case of continuous prophylaxis to 1.75 + 0.22

Need for Prophylactic Treatment in Adult
Haemophilia A Patients

days of FVIII injections (p = 0.2695). Bleeds were treated in
the on-demand group and in the continuous prophylaxis group
on average 2.6 = 0.8 h and 1.6 + 0.7 h after they were noticed,
respectively (p = 0.4282). Of course, continuous prophylaxis
resulted in a rise in the total number of intravenous injections
(2.52 + 0.30/week/patient) when compared with on-demand
patients (0.56 + 0.08/week/patient) (p < 0.0001).

Patients displayed a wide range of different bleeding pro-
files, and the number of bleeds caused by haemophilia A
varied considerably between the patients. In the case of on-
demand treatment a range of 1 to 58 bleeds/year/patient was
observed. Between 0 and 22 bleeds/year/patient were noticed
in patients on continuous prophylaxis. Therefore, to illustrate
the beneficial effect of prophylaxis, we classified the patients
into three categories according their number of bleeding epi-
sodes: patients with no bleeds (0 bleeds/month), patients with
few bleeds (1-2 bleeds/month), and patients with frequent
bleeds (>2 bleeds/month). Comparing on-demand treatment
regimen with prophylaxis, the number of patients experienc-
ing no bleeds increased from 0 to 3 and the number of pa-
tients with only a few bleeds increased from 16 to 23, whereas
the number of patients with frequent bleeds decreased from
10 to 0. In other words, prophylaxis caused an alteration of 10
out of 26 patients (38%) from the category ‘frequent bleeds’
to the category ‘few or no bleeds’, i.e. thanks to prophylaxis
more patients bleed less (table 2).

During the observation period a total of 6,772,250 IU FVIII
was used by all patients. During 2005, the 26 patients being
treated on demand applied 1,543,000 TU FVIII (59,346 + 8,503
(2,000-162,000) IU/patient, equalling 767 + 110 IU/kg body
weight). The 26 patients on prophylaxis applied 5,229,250 TU
FVIII (201,125 + 26,349 (48,000-711,000) IU/patient, i.e. 2,841
+ 341 IU/kg body weight). During the observation period
on-demand patients had additional prophylactic injections
of FVIII (24 + 10 1U/kg body weight, equalling 3.1% of the
total value of 767 + 110 IU) for specific reasons, i.e. visits to
a dentist. Patients on continuous prophylaxis needed 379 + 68
IU/kg body weight FVIII to control acute bleeds, and 2,463 +
304 1U/kg body weight FVIII were needed for prophylactic
infusions (fig. 2).

Continuous prophylaxis was associated with a large in-
crease in the number of days when patients had to self-inject.
Patients in the on-demand group needed 762 injections (29.3
+ 4.1 injections/patient) per year, whereas patients on prophy-
laxis had a total of 3,410 days with a FVIII injection (131.2
+ 16.9 injections/patient). In the on-demand group, patients
recorded 738 infusions to treat bleeding episodes (28.4 + 4.0
injections/patient) and additionally 24 prophylactic FVIII in-
fusions (0.9 + 0.4 injections/patient). Patients on continuous
prophylaxis injected FVIII 346 times (13.3 + 2.3 injections/pa-
tient) in response to a bleeding episode and 3,064 times (117.9
+15.7 injections/patient) as part of the prophylactic treatment
regimen (table 2).
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Table 2. Bleeding and treatment parameters

of patients with severe haemophilia A in the oD CP pvalue
on-demand group (OD) and in the continuous (n=26) (n =26)
prophylaxis group (CP) in the observation FVIII consumption per year, IU 1,543,000 5229250
period of 1 year Number of infusions/bleed 1502 1802 0.2695
Treatment delay after recognition of the bleed, h 26+08 1.6 £0.7 0.4282
Mean weekly FVIII injection rate/patient 0.56 £0.08  2.52+0.30 0.0001
Bleeding classification
Number of patients with no bleeds/month) (%) 0(0%) 3(12%)
Number of patients with 1-2 bleeds/month (%) 16 (62%) 23 (88%)
Number of patients with >2 bleeds/month (%) 10 (38%) 0(0%)
Days with FVIII infusion per patient and year
Total number of days 293+4.1 131.2 £16.9 0.0001
Number of days to treat acute bleeds 28.4+4.0 133+23 0.0022
Number of days with prophylactic treatment 09+04 1179 +15.7 0.0001
Inhibitor Development 3000
An inhibitor against FVIII was not developed in both patient
roups. £ 2500
B Fig. 2. Consumption '% Treatment of bleeds
of FVIII/year under 3 o
on-demand regimen % 2000 | B Prophylactic injections
Discussion (left column) versus -§,
continuous prophy- < 1500
The results clearly demonstrate the ability of continuous proph- laxis (right column) g
. .. . for the > |
ylaxis to reduce the burden of bleeds for haemophilia patients. ..~ " = = 1000
In the present study, patients receiving prophylaxis experienced  pleeds and for pro- > I
62% fewer bleeding episodes compared to patients receiving  phylactic injections, 2 syt I
on-demand treatment. This reduction of the bleeding frequen- ~ means = SEM,
n = 26 patients in 0

cy applies to joint haemorrhages as well as to haemorrhages of
the soft tissue. It is in good agreement with other previously
published studies [5, 14-18, for review see 19, 20].

Under the protection of continuous prophylaxis still a rela-
tively high number of joint bleeds were observed, 59.9% of all
bleeding episodes were described as joint bleeds by the pa-
tients. It is assumed that this collective of preventatively treat-
ed patients comprises patients which are more susceptible
for bleeds into their joints. In particular those patients were
switched by the physician to prophylaxis, which are conspicu-
ous by frequent and/or severe bleeds in their bleeding history
and which are jeopardised to develop a target joint.

In our haemophilia centre, young patients suffering from
haemophilia A are initially treated on demand, but the
therapy regime will be changed to continuous prophylaxis
when bleeding episodes accumulate. But not every patient
is switched to continuous prophylaxis during the course of
his life. Sometimes the bleeding pattern of a patient justi-
fies a continuation of the on-demand regimen. The decision
to change the treatment regimen is taken by the physician in
accordance with the individual patient. However, two differ-
ent groups of haemophilia patients result in the elder patient
population of our treatment centre: patients who were treated
on demand and patients who were switched to prophylaxis
prior they have reached the age of 16 years. Since the decision
to start prophylaxis was made in dependence of the severity
of the specific bleeding pattern of the patient, anamnesis of
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each group. On Demand Prophylaxis

the patients in the on-demand and in the prophylaxis group
is not equal. Consequently, this fact automatically results in a
bias of underestimation. When assessing the effect of prophy-
laxis, one has to keep in mind that the ‘real protective effect’
of prophylaxis is presumable higher than the presented data
reflect.

Prophylaxis was performed in the study population (age
216 years) with 2.5 + 0.3 injections/week and 22 + 2 IU FVIII
per injection on average. It corresponds closest to a regimen
called ‘intermediate prophylaxis’ (15-25 IU/kg body weight 2
or 3 times a week) and is less than a full-dose or high-dose
prophylaxis defined as the infusion of 25-40 IU/kg body
weight FVIII at least three times a week [15, 21].

Fischer et al. [21] compared intermediate prophylaxis with
high-dose prophylaxis in respect of their beneficial effects and
reported 2.5 and 0.5 joint bleeds/year for intermediate and
high-dose prophylactic treatment, respectively. Although the
investigated patients in this study were somewhat younger,
the data correlates very well with those of the present study
(1.6 joint bleeds/year under prophylaxis). Similar values (0.65
and 0.16 bleeds/week for on-demand treatment and prophy-
laxis, respectively) were reported by Abshire et al. [22] in
an international multicentre clinical trial with patients aged
12-60 years, and a recent prospective multicentre randomised
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trial [6] supported these results (17.7 vs. 3.3 bleeds/year/pa-
tient; mean age 1.6 years).

Nowadays continuous prophylaxis is the standard therapy
regimen to treat haemophilic children, but many of the adult
patients are still treated on demand. The present compara-
tive study focuses on the question whether and to which ex-
tent prophylaxis may be also beneficial for adult patients. The
study became feasible because children remained on prophy-
lactic treatment when they grow older and reached adulthood
so that more and more adult haemophiliacs now also benefit
from bleeding protection by prophylaxis. Children and ado-
lescents who are used to inject FVIII regularly do not wish to
abandon the benefits of continuous prophylaxis when grow-
ing older. But the observed reduction of the number of bleeds
was achieved at the expense of a higher consumption of FVIII
concentrates. FVIII consumption increased by a factor of al-
most 4, and of course continuous prophylaxis also escalated
the encumbrance of the patients by a significantly increased
frequency of intravenous injections, which increased by a fac-
tor of 4.5. Only 10% of the FVIII injections during prophy-
laxis were directly caused by an acute bleed, 90% of all treat-
ment days have to be allotted to prophylaxis.

In order to enable replacement of the missing clotting fac-
tor as soon as possible and thereby minimising the risk of a
subsequent joint damage due to bleeds into the joints, practice
of self-injection by the patients themselves in the home treat-
ment setting has been successfully implemented in the past as
the predominant therapeutic procedure. But it cannot be ex-
cluded that arthropathy and haemarthrosis may also develop
in the adulthood even without a premature damage of the
joints by bleeds in the patient’s youth [23, 24]. Consequently,
one has to take into consideration that prophylaxis may also
be of value for older haemophiliacs. Outcome data of the or-
thopaedic status of our patients are not presented within this
study, and to our knowledge only very limited data which elu-
cidate the effect of secondary prophylaxis in elder patients are
available in the literature. Already in 1992, Brackmann et al.
[25] demonstrated in a long-term study on prophylaxis that
also patients with pre-existing target joints can benefit in that
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