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Consensus opinion for the selection and use of therapeutic
products for the treatment of haemophilia in Spain
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The period between isolation of HIV in the early 1980s and
the development of effective viral inactivation procedures
able to eradicate the virus from the blood supply was long
and unfortunately many recipients of blood-derived
products became infected; this translated into a devastating
impact on their quality of life, quality of care as well as on
their life expectancy. Some years later, hepatitis C virus
infection was identified as another known blood-borne
disease complicating the treatment of haemophilia.
Nowadays, the potential threat of emerging new pathogens
has stressed the need to provide effective but primarily safe
products with regard to infectious agents, as well as to
regularly update therapeutic guidelines for haemophilia.
The aim of the present publication was to review some of
the crucial aspects related to the choice of haemostatic
concentrates for the treatment of haemophilia and other
inherited bleeding disorders, to analyse the current
situation in the United States, Canada and European Union
countries and to report the most relevant aspects of the
Spanish consensus opinion of haemophilia-treating

Scientific evidence versus uncertainty
Encouragingly enough effective screening and inactivation procedures developed have virtually eliminated
the transmission of currently known pathogens, such as
human immunodeficiency virus (HIV), hepatitis B virus
or hepatitis C virus (HCV) by infusion of plasma-derived
or recombinant clotting factor concentrates. However, we
now face the significant threat of the emergence of new,
blood-borne infectious diseases, which may be transmitted by nonlipid-enveloped viruses or prions, which
are resistant to currently used inactivation methods,
although they may be significantly removed by the purification steps. For the safety of the blood supply and
blood-derived products, it must be taken into account
that new pathogens might continue to emerge and it
should be emphasized that the blood supply might be still
vulnerable to contamination by currently unknown infectious agents [1–5].
Regarding prion disease, in the UK, four cases of variant
Creutzfeldt–Jakob Disease (vCJD), infection associated
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with red blood transfusion have been recently reported
[6–10]. To date there have been no vCJD cases associated with infusion of plasma products, including those
from batches derived from donors who later developed
vCJD [11]. Thus, there is no evidence of prion transmission by haemostatic factors, and this risk is theoretically
minimized due to the prion reduction by the fractionation
and purification procedures [12]. The possibility of detecting prions biochemically in the blood of infected but not
clinically sick animals has been recently published; this
offers great prospects for early noninvasive diagnosis of
transmissible spongiform encephalopathies (TSEs) [13].
However, it is also worth noting that there is no routinely
available test to detect vCJD protein in plasma or plasmaderived products at present. Moreover, it has been proven
that prions are also resistant to inactivation procedures.
Preliminary data on the risk of transmission of vCJD by
plasma-derived products reported by the Food and Drug
Administration (FDA) indicate that this risk is probably
very low but nonetheless not quite as low as zero [14,15].
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Actually isolated cases have been reported in several
countries (one in 2005 in Spain) where factor concentrates
manufactured with plasma from donors who later died of
vCJD have been administered to a range of haemophilic
patients. Even if, as indicated above, not a single transmission of the prion was identified [11], this has led to a
serious concern among haemophilic patients who claim it
as a proof that transmission of infectious agents is a
continuous threat for individuals with inherited bleeding
disorders who are being or have been treated with
plasma-derived products.
A very elegant and clear review on safety issues, risk of
pathogen transmission and inactivation efforts as well as
lessons to be learnt from the past has been recently
published [16].

The precautionary principle
The precautionary attitude is based on the fact that by
the time definite evidence of an emerging infectious
agent becomes available, it is often too late to prevent
transmission to the most susceptible patient subsets
[5,15,17]. Thus, proactive decision-making processes
regarding the safety of our blood supply cannot rely solely
on an evidence-based approach. Rather, we must learn
the lessons from the past and, using our current knowledge of disease-causing agents, make an accurate estimate of the potential risks in order to better design
effective healthcare policies. The precautionary principle
provides important guidelines for public health policy
decision-making that are of particular value in times of
crisis, such as the emergence of a new pathogen: be open
and honest to the public about scientific uncertainty and
consider immediate, adaptable policy decisions.
In retrospect, it is clear that many chances to prevent
further HIV infection were lost during the early years of
the AIDS crisis [15]. Only therapies with the lowest level
of risk should be considered for the care of patients with
haemophilia [18].
Another issue to be taken into account is that the potential
reduction in risk for emerging pathogens may make plasma
products much more expensive and induce a potential
reduction in the availability of blood and plasmaderived products.

Plasma-derived versus recombinant products
in haemophilia
Currently available treatments for haemophilia have varying degrees of exposure and vulnerability to contamination
by blood-borne pathogens, which are correlated with the
extent to which they include components of human or
animal-derived plasma or albumin in the final product or
during the manufacturing process [19]. Wherever possible,
the degree of vulnerability should be minimized, and
therapies having the lowest degrees of exposure to

human-derived or animal-derived proteins should be provided [18].
Manufacturers of plasma-derived clotting factor concentrates have addressed the issue of emerging infectious
agents by developing recombinant products that limit the
need for human plasma over the whole production process. Such recombinant products have improved the
safety profile of the former plasma-derived products by
ensuring that all products used throughout the cell culturing procedure, purification steps as well as stabilization
and storage buffers are completely devoid of human
plasma [19,20]. All these measures minimize the risk
of human viruses transmission through these therapies
to virtually negligible.
During the past 15 years the development of recombinant clotting factors was fuelled by safety concerns within
the haemophilia community. The need to increase the
capacity of supply of clotting factor therapies has made
the use of recombinant clotting factors become widely
used in the developed world and these products have
proved to be highly effective and safe [1,19,21–24].
Type of factor VIII product and inhibitor development

Some studies have suggested that plasma-derived factor
VIII (pdFVIII) products induce fewer inhibitors than
recombinant factor VIII products. One of these studies
using multivariate analysis compared two cohorts of previously untreated patients (PUPs) with severe haemophilia A, 62 patients treated with the same brand of
high-purity pdFVIII containing von Willebrand factor
(VWF) and 86 patients treated with full-length recombinant FVIII (rFVIII) [24]. The risk of inhibitor development was observed to be higher in patients treated with
rFVIII than in patients treated with pFVIII, regardless of
other risk factors. Another study investigated the inhibitor
development in 348 children with severe haemophilia A,
first exposed to FVIII as neonates [25]. Initial treatment
with rFVIII and the presence of a major molecular defect
were the most important variables affecting inhibitor
development observed.
In contrast, the recently published multicentre retrospective cohort CANAL (Concerted Action on Neutralizing
Antibodies in severe Haemophilia A) study, including
316 patients with severe haemophilia A, showed that
the risk of inhibitor development was not clearly lower
in plasma-derived compared with rFVIII products [26].
Among high-titre inhibitors, the possible reduction in risk
was even less pronounced. Plasma-derived products with
considerable quantities of VWF carried the same risk for
inhibitor development as rFVIII products. Switching
between factor VIII products did not increase the risk
for inhibitors. Moreover, DiMichele [27] analysing data
from several large registries of haemophilia A plus inhibitors has recently concluded that there are no published
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data to support the superiority of any single product type
for immune tolerance induction (ITI) or a change in
practice. However, the European Medicines Agency
(EMEA) [28] on 31 July 2007 has completed a review of
data on rFVIII products on this issue, advising to include a
warning in the summary of product characteristics (SPC)
for each rFVIII as follows: ‘cases of recurrence of inhibitors
(low-titre) have been observed after switching from one
rFVIII product to another in previously treated patients
with more than 100 exposure days who have a history of
inhibitor development’.
In summary, the relationship between the type of product
and development of inhibitors continues to be controversial and awaits the results of future prospective controlled trials.
Factor IX concentrates: recovery and inhibitor
development

A Canadianstudyshowedthat the recoveryforrecombinant
FIX (rFIX) for patients with haemophilia B was significantly lower than that for plasma-derived FIX (pdFIX). For
both rFIX and pdFIX concentrates, the recovery was lower
in patients of15 years of age or less compared to those more
than 15 years of age [29]. Similar data and conclusions were
obtained on 66 patients with paired recovery data from rFIX
and pdFIX. These data were similar to those obtained
in formal clinical trials. In addition, they showed an incidence of inhibitor development similar to that reported
for pdFIX. No other serious adverse events, including
thrombotic episodes, were reported.
The safety and efficacy of rFIX were evaluated in a
20-centre international trial which was conducted upon
previously treated patients with severe or moderate
haemophilia B [30]. Mean incremental rFIX recovery
was 0.75 IU/dl per IU/kg, 30% lower than expected for
pdFIX, although the mean half-life was similar. Again
somewhat lower recoveries were seen in patients younger
than 15 years of age and in those with no detectable factor
IX antigen. A total of 7362 infusions of rFIX were
administered. All 1796 haemorrhages were controlled,
80.9% of which required only one rFIX infusion. Effective haemostasis was also achieved in prophylactic and
surgical settings. rFIX was not associated with serious
adverse events, thrombogenicity or virus transmission.
The conclusion obtained from these and other studies
was that rFIX is safe and effective for the treatment of
haemophilia B. Despite a lower recovery compared with
pdFIX, rFIX controlled haemorrhage in a wide variety of
settings and may provide a safety advantage in terms of
risk from blood-borne pathogens.
Type of product and costs

Recombinant FVIII and FIX concentrates are today more
expensive than plasma-derived products (around 1.69-fold

in Spain). This is not an exception because the improvement of many medical therapies has carried out an important cost increase. In haemophilia, the cost–efficiency
benefit of recombinant concentrates compared to
plasma-derived products is difficult to evaluate in terms
of risk from blood-borne pathogens

The situation in the United States, Canada
and European Union
The majority of patients with haemophilia have been
switched from plasma-derived to recombinant therapies
since the licensing of the first rFVIII concentrate in
1992 [31–37]. Since April 2005, all haemophiliacs in
the UK have been treated exclusively with recombinant
products. The situation in this country was forced by the
comparatively high prevalence of vCJD in the general
population. Most Canadian haemophilia patients were
started on rFVIII concentrate in 1994. This decision was
made by the Canadian Blood Agency following the
advice of the Association of Haemophilia Clinic Directors
of Canada who considered rFVIII to be the safest replacement therapy available at that moment. Despite
improvements in infectious safety achieved with recombinant concentrates, there are some ‘safety gaps’ that still
remain unfilled because of the addition of human or
animal proteins during product processing and final formulation of these products. The UK Department of
Health began a progressive replacement of plasmaderived factor therapies and encouraged the use of
recombinant therapies not containing any human or
animal protein additives as first line choice for adults
with haemophilia A and B; children under the age of
16 had previously been switched to recombinant products
following a 1998 provision [33–35]. These measures were
taken as a precaution against potential transmission of
vCJD through blood products. These guidelines point
out the proactive measures which some organizations are
taking to protect their patients from blood-borne infectious agents.
In the case of Canada, government health agencies made
the proactive decision in 1994 to switch patients to recombinant therapies before further evidence of an imminent
threat to the blood supply is reported and despite concerns
of increased costs and the potential for increased inhibitor
formation.

The situation in Spain: the position of the
Scientific Committee of the Royal Foundation
Victoria Eugenia
Background of haemophilia in Spain

There is a currently ongoing epidemiological study and
registry for haemophilia A and B (Spanish Society on
Thrombosis and Haemostasis, SETH) whose results are
not available yet. Although more precise results from this
study are awaited, some data on the current situation
regarding an estimation of the actual number of patients
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Table 1

Prevalence of haemophilia A and B (patients/men)

a

Global
The United Statesa
Canadaa
United Kingdoma
The United States þ Canada þ
Japan þ Western Europea
Spain (estimate)
Population (men) in Spain (2007)
Estimated number of
Haemophilia A and B patients
Haemophilia A (85.7%)
Haemophilia B (14.3%)
a
d

1/7500
1/7518
1/6250
1/5140
1/6211b, 1/8475c,
1/12 195d
1/6709
22 340 000
3330
2853
477

Estimate according to Stonebraker et al. [38]. b 90 percentiles. c 50 percentiles.
10 percentiles.

and clotting factor concentrate use in Spain compared to
other countries are shown in Tables 1 and 2 and Figs 1
and 2.
An interesting analysis and comparison of FVIII usage
among various countries in 2004 [38,39] showed that the
probability-weighted average for an unrestricted FVIII
demand model (assuming an unlimited supply situation)
was 6.9 units per patient. FVIII consumption rates in
Luxembourg (7.7 IU/capita) were the highest of the
30 countries compared. Such rates were 6.8, 5.2 and
4.8 IU/capita in Sweden, Germany and the Netherlands,
respectively. That study concluded that 2004 FVIII
usage in Spain was below 3 IU/capita in 2004. By using
several economic indexes, it was concluded that FVIII
consumption in Spain was higher than expected, which is,
to some extent, an indication of a higher priority given to
haemophilia healthcare in our country. It should be
emphasized that according to the data provided by the
Spanish Ministry of Health (Agencia Española de Medicamentos y Productos Sanitarios), the 2004 FVIII usage
was 4.27 IU/capita in 2004 (Fig. 1).
More recently, the 2006 WFH Global Survey
(69 countries) has reported that usage related to the gross
national product [GNP or gross national income (GNI)]
per capita, in countries above US$10 000 per capita
income, is about 4.46 IU/capita for FVIII and 0.78 IU/
capita for FIX. These data suggest that in Spain [GNP
per capita: $27 570 (World Bank)] it is a little lower than
expected (Fig. 1). Furthermore, the proportion of rFVIII/
pdFVIII compared with other EU countries was low in
2003, with both Spain and Finland being the lowest
Table 2

Haemophilia A severity distribution (%) estimate
Haemophilia A severitya (%)

10th percentile
50th percentile
90th percentile
a

Severe (%)

Moderate (%)

Mild (%)

34
43
63

15
26
18.5

51
31
15.5

Estimate according to Stonebraker et al. [38].

reported users of rFVIII (Fig. 2). This proportion
showed a slowly progressive increase in these figures
up to 2006.
No reliable data revealing the incidence of inhibitors in
haemophilia in Spain are available at present, but it does
not appear to be different to that previously described. A
2001 study from the Spanish Registry on ITI showed that
in 26 out of 38 cases (68%) the inhibitor was eradicated
[40].
As far as HIV and HCV infection status is concerned,
there are few published data yet (from some regional
haemophilia-treating centres), awaiting again the results
from the registry mentioned above become available. In
1992, the HIV seroprevalence in a cohort of 435 haemophiliacs from a large Spanish haemophilia-treating centre
was 59%; all such cases resulted from the administration
of human plasma-derived replacement therapy before
inactivation methods were introduced and requested
[41]. A 2004 study from the same centre showed that
among 383 cohort members, overall AIDS incidence
was 9.7 per 100 person-years, peaking in 1992–1993
and dropping by 87% in 1998–2001 compared with rates
reported before 1988 [42]. Overall mortality was 7.5 per
100 person-years; rates reported were highest from 1992
to 1997 and fell by 66% in 1998–2001 compared with
those from before 1988. Important reductions in HIV
disease progression to AIDS and death have been
observed from 1998 to 2001, and this can be attributed
to highly active antiretroviral therapy.
The HCV seroprevalence among haemophilia patients
was 71% (60–80%, depending on the test used) in 1995
[43]; these data are in agreement with those reported in
other countries. HCV infection has accounted for an
increasing proportion of deaths in recent years, mainly
associated with chronic liver disease, which is a growing
health concern among haemophilic patients overall.
A 2007 study of the Spanish Ministry of Health cumulative data since 1981 shows that a total of 809 patients,
considered as recipients of blood derivatives (those
receiving blood transfusions are considered in another
group), had AIDS, most of them being haemophiliacs
[44]. Furthermore, recent data related to patients with
inherited bleeding disorders (mainly with haemophilia A
and B) from an HIV and HCV Registry of the Spanish
Ministry of Health, built up with an indemnification
purpose, show that 882 out of 2222 patients with HCV
and 1002 out of 1539 with HIV have already died.
In a prospective Dutch cohort study on the mortality and
cause of death (1992–2001), in 977 patients with haemophilia A and B, data show that HIV and hepatitis C still
largely influence mortality and the effects of hepatitis C
will be present for many years to come [45].
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Fig. 1

Factor VIII (FVIII) use in Spain between 2000 and 2006 in IU/capita and percentage of plasma-derived factor VIII and of recombinant factor VIII are
shown. According to data from  Agencia Española del Medicamento y Productos Sanitarios (Spanish Ministry of Health),  Pharmaceutical
industry estimates.  FVIII supply shortage.

The fact must be emphasized that in the past 20 years, as
inactivation procedures for plasma-derived products have
been available, there has not been a single new case of
HIV or HCV.

Role and position of the Scientific Committee of the
Royal Foundation Victoria Eugenia

Between 1994 and 1998 this committee issued several
guidelines to provide haemophilia-treating physicians

Fig. 2

Comparison factor VIII (FVIII) use reported in European Union countries in 2003 as total FVIII/capita; the percentages of plasma-derived FVIII
(pdFVIII) and recombinant FVIII (rFVIII) are presented. Finland and Spain had the lowest rFVIII/pdFVIII ratios. According to pharmaceutical industry
estimates.
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throughout the country with clear consensus guidelines
for the appropriate choice of factor replacement products
[46–49]. However, still at present a significant heterogeneity in the type of factor concentrates used (recombinant versus plasma derived) can be found in Spain. The
main factors involved in this heterogeneity are the uncertainty mentioned above: the absence of homogeneous
criteria for the choice of replacement products and also
the shift of Spanish healthcare management to an autonomic scenario in which different therapeutic resources
are set by the different autonomic administrations.
Aware of this heterogeneity and of the importance of
currently known and potentially emerging new pathogens, the Scientific Committee of the Royal Foundation
Victoria Eugenia (SC-RVEF), comprising representatives of the largest haemophilia-treating centres in Spain,
elaborates and presents in this position paper some
guidance for the updating of the guidelines mentioned
above [46–49] aimed to advise the health authorities and
physicians directly in charge of haemophilia care about
the basic and most relevant issues in this respect. Essentially this guidance is based on that previously published
by the UK Haemophilia Centre Directors Organisation
[34], updated in some aspects and adapted to the Spanish-specific clinical, epidemiological, political and economi characteristics.
In summary, these guidelines include the need to inform
the patients and to obtain their informed consent with
regard to the choice of factor concentrate made, attending physician, therapeutic regimen implemented, point
of care and ancillary as well as comprehensive care
services. In addition, it stresses the importance of avoiding exposure to concentrates (especially plasma-derived)
whenever possible and replacing them by antifibrinolytic
drugs and desmopressin, the latter in responding cases
as previously proven by the administration of a trial
dose.
In order to select the optimal replacement therapy, it is
crucial to discuss all therapeutic alternatives available as
well as the potential benefits and complications of all of
them including inhibitor development, potentially emerging pathogens, patient convenience, consistency and
reliability of supply, relative cost–benefit ratios and
patient preference.
Selecting the appropriate product for each patient can be
a tough task. For this reason, clinicians should consider all
the following criteria: safety and efficacy; potential for
inhibitor development; convenience; consistency of
supply; reputation of the manufacturing company; and
cost–benefit ratio. The patient preference should be to
be taken into account also, as long as some patients are
reluctant to switch to a recombinant product.

Safety and efficacy are, just like for most therapies, the
most important criteria for product choice; this choice is
in the case of haemophilia substantially complicated by
fear of inhibitor development. Convenience is also of
great importance for patients, particularly for those on
prophylaxis, because they may receive infusions up to
three times a week. As shown by the shortage in factor
concentrate supply due to manufacturing and documentation problems, which occurred worldwide in 2001,
availability and consistency of this supply are also important. As the efficacy of the different therapies available is
generally equivalent and many safety issues remain
unproved, cost–benefit ratios still play a role in a patient’s
choice of therapy.
Registered products should be preferred to those used on
a compassionate basis, whereas nonregistered products
should be included in clinical trials. Patients switching
treatment should be enrolled in pharmacovigilance
follow-up protocols for inhibitor development and
pathogen transmission. Treating patients with a single
concentrate is highly recommendable if usefulness of
these vigilance protocols is to be of real use.
Plasma-derived versus recombinant products

Recombinant concentrates of FVIII and FIX should be
regarded as the treatment of choice. Changes from
plasma to recombinant concentrates should be gradually
carried out at each centre (e.g. a period of 3 years might be
considered standard).
In patients with haemophilia who develop with highresponse inhibitors, recombinant factor VIIa should be
preferred to activated prothrombin complex concentrates
overall for the treatment of bleeding episodes, unless lack
of clinical efficacy of such products is observed in
particular cases.
ITI should be started in patients with inhibitors as early as
possible following diagnosis. Treating physicians are
highly encouraged to enrol such patients in the international ITI study whenever possible. Should enrolment
not be possible, the concentrate responsible for inhibitor
development will be the one prescribed for ITI. In cases of
initial unresponsiveness to ITI, a prolonged treatment
using a VWF-rich FVIII concentrate should be attempted.
Understandably enough, haemophiliacs for whom a
particular therapeutic approach and product have proved
successful are usually unwilling to change treatment.
Even though alternative treatments might have proved
to be safer, patients are still often reluctant to switch to
different products. Concerns may include a perceived
potential to increase the risk for inhibitor development,
cost or reduced clinical efficacy. Additionally, many
patients prefer to delay exposure to newly approved
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therapies until wider experience on safety and efficacy
issues has been gained with the treatment of larger
numbers of patients.
Continued surveillance on blood supply and its derivatives nation and worldwide is critical as long as infectious
disease is a potential threat which cannot be excluded on
the basis of experience accumulated in the past in this
field. The need for ongoing vigilance in order to maintain
safety and purity of the blood supply also remains
unchanged. Continuous surveillance for inhibitor development in patients with haemophilia is also mandatory.
Given that many haemophiliacs are still treated with
plasma-derived factor concentrates any problem arising
in relation to the blood supply (whether emerging
pathogen-related or of any other type) will likely target
the haemophilia community first.
The SC-RVEF considers it to be a matter of major importance to emphasize that plasma products are safe at present,
as demonstrated by widespread licensing of such products
by different health authorities. Moreover, we have to learn
from the past that due to occasional shortage of recombinant concentrates there may exist a need (often temporary)
to reshift patients from recombinant back to plasmaderived products. In addition, it is unwise to raise unnecessary fear in patients who can only receive plasma-derived
products, such as those for whom recombinant products are
not available owing to the type of disorder (this is the case of
von Willebrand disease) or due to economic reasons.
In Spain, specific actions in this matter have been focused
on the proposal made by our committee to the Ministry of
Health for the development of specific regulations for the
progressive increase of use of recombinant product treatment in a short period of time, the setting up of a bank of
samples for pharmacovigilance purposes and the development of a patient’s information programme on the potential risks of every treatment. In this setting, a formal
informed consent by the patient must be required. Switching from plasma-derived to recombinant factor concentrates, as recommended in these guidelines, is consistent
with Farrugia’s [50] view, who states that ‘the future use of
plasma derivatives, at least in the developed world, will
probably follow a different path to the one seen so far, and a
sound understanding for the pathophysiology of the
medical indications for plasma therapies should contribute
to a continuing role for these medicines in modern therapeutics’. Recently, the local health authorities from
the Autonomous Communities of Galicia, Valencia and
the Basque Country, in agreement with these guidelines,
have approved the switching to the recombinant products.
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