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INTRODUCTION

In recent years, the therapeutic approach to patients with hemophilia has changed 
completely. New strategies have emerged attempting, on the one hand, to reduce 
the burden of the disease by reducing the number of bleeds and, on the other, to 
reduce the burden of treatment by requiring fewer infusions or with a simpler route 
of administration such as subcutaneous delivery.

These new treatments, include, in particular, gene therapy, whereby a single infusion 
is able to achieve a “functional cure” of the disease in most patients. 

Hemophilia has always been considered as an ideal candidate for gene therapy based 
on a number of reasons: it is a monogenic disease; the causative genes and genetic 
defects are well characterized; the expression of small amounts of protein (FVIII and 
FIX) is sufficient, since inconspicuous increases in the missing protein are capable of 
changing the hemorrhagic phenotype of the disease. In addition, we have the appro-
priate methodology to measure treatment results and animal models are available. 

After many years of research, gene therapy has become a reality. Currently, there are 
already two treatments that use adeno-associated viruses approved by the European 
Medicines Agency (EMA): one of them from the company BioMarin, Roctavian® is 
indicated in hemophilia A, while the other, Hemgenix® by CSL Behring, is for hemo-
philia B. The latter has also been approved by the Federal Drug Administration (FDA). 
The close implementation of this disruptive treatment means that the patient needs 
to be properly informed as this therapeutic approach differs greatly from those used 
previously.
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Patients should know if, based on their specific characteristics, they can be good 
candidates for gene therapy. They should also be aware of the effectiveness and sa-
fety of the treatment, both in the short and long term; the most frequent adverse 
events not only during, but also after infusion; any precautions or restrictions; and 
how they may be forced to change their habits with treatment. Finally, they need to 
know where the procedure will be carried out and where the subsequent follow-ups 
will take place. 

This monograph arises as an initiative of the Scientific Committee of the Real Funda-
ción Victoria Eugenia (RFVE) and the Spanish Federation of Hemophilia (Fedhemo), 
aimed to provide information, using plain language, to people with hemophilia on 
the implications of gene therapy and everything related to it. This will help them to 
decide, in a duly informed manner, if it is a suitable option for them.

A close and accessible language used to inform both patients and their families can 
minimize communication errors and facilitate conversations and decision-making 
about possible opportunities and treatment options. The monograph has been de-
signed with a “questions and answers” format. The team involved is formed by pa-
tients, and by professionals such as social workers, psychologists and hematologists 
who have strived to collect information considered essential for the patient before 
undergoing the procedure. 

Shared decision making (SDM) in the field of medicine is becoming the most com-
monly accepted approach in societies such as ours. 

This approach, however, is not new in the world of hemophilia and coagulopathies, 
where this approach has been promoted for some time, with very high levels of trust, 
transparency and responsibility in the doctor-healthcare team/patient relationship. 
However, promoting healthy shared decision-making requires, among other things, 
information and deliberation.

We are facing an unexplored horizon such as gene therapy for hemophilia (hopefu-
lly we can also add “other coagulopathies”) and we trust that this guide will serve 
to clear the way towards a better understanding of gene therapy, clarifying doubts, 
doing away with myths and misunderstandings.

This guide cannot, and should not, replace the clear, frank and constructive dialogue 
between patients and health professionals; on the contrary, it should serve as an 
auxiliary element in this dialogue, which by definition should be adapted to each of 
the various potential scenarios. This work may not answer all questions, but we be-
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lieve that it will allow the patient to better pose the questions that will be discussed 
in this dialogue. 

This guide has been prepared by many hands, involving various professional profiles, 
and scientific and patient entities; we hope that in addition to serving to improve 
shared decision-making in terms of therapeutic choice for hemophilia, it will serve as 
an example of how we can collaborate and work together, from various professional 
perspectives and different views, in improving the approach to health-related issues.
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1. What do I need to know 
about gene therapy?
1.1. What treatment options are currently available for my 
disease?

Currently, for both hemophilia A (HA) and hemophilia B (HB), we have ex-
tremely efficient and very safe therapeutic alternatives, both in terms of im-
munogenicity and viral safety; this allows for prophylaxis regimens with few 
infusions and even the possibility, in HA, of an effective prophylaxis with the 
subcutaneous delivery of a factor FVIII replacement product with barely 12 
administrations per year.

1.2. What is gene therapy?

It is a new method of treatment that makes the patient’s liver capable of 
producing the missing factor, FVIII in the case of patients with hemophilia A 
and FIX in the case of patients with hemophilia B.

1.3. How is it carried out?

Genetic material is inserted through a “vehicle” known as a vector, an ade-
no-associated virus (AAV), which, while not having the ability to infect, ca-
rries the genetic material required to synthesize the missing protein, FVIII or 
FIX. It is considered a “functional cure of the disease”. 

It involves a single intravenous infusion. 

This “functional correction or cure” of the disease only benefits the patient 
undergoing gene therapy, but not the patient’s offspring, since the patient 
continues to transmit the disease.
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1.4. Is it currently available in Spain?

At the moment there are a number of approved gene therapy strategies and 
others at very advanced stages of development. 
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 2. Am I a good candidate for 
   the procedure?

2.1. Am I a good candidate for gene therapy?

At this time, not all patients are candidates. Patients under 18 years of age, 
those with liver disease secondary to active hepatitis C or B virus infection, 
or with antibodies against the adeno-associated virus, have been systema-
tically excluded from most gene therapy clinical trials (CTs). So, if you are in 
any of these groups, you are not a candidate. Further, those patients who 
present -or who have presented it in the past- inhibitors against clotting fac-
tor FVIII or FIX, as well as patients not previously treated or minimally trea-
ted (2 to 5 days of exposure), are not candidates, although the possibility of 
including them in the future is not ruled out. 

Likewise, the pediatric population and patients with mild or moderate forms 
of the disease are also not considered eligible for gene therapy at this time 
(except in hemophilia B, having included patients with levels between 1-2%).

2.2. Which patients are ideal candidates for gene therapy 
according to hematologists?

Currently, even without being an absolute rule, the first patients would be 
those in whom an adequate control of the disease is not achieved (basically 
of bleeding) with the currently available treatments, or who present bad 
venous accesses that make it difficult to administer regular prophylaxis, or 
patients with poor adherence to traditional treatment. Another group of pa-
tients with a high burden associated with the treatment of the disease or 
with advanced arthropathy could also be considered as suitable candidates.

Even so, it is a highly promising therapy that may become an option to con-
sider for a large group of patients, once some of the current uncertainties 
are clarified. 
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3. How will it affect me in the 
   clinical setting?

3.1. What are the results of the various CTs? 

With regard to hemophilia B, the results of the only therapy approved so 
far in humans show a short-term response, with normalization or practical 
normalization of FIX levels without needing further FIX concentrates and wi-
thout further bleeding events in practically 100 % of patients.
For hemophilia A, although the results in terms of increased plasma levels 
of FVIII are more modest, the clinical results are good both because of the 
reduction in the number of bleeds, which almost disappear in 100% of cases, 
and because no additional FVIII concentrate treatment is needed in the vast 
majority.

3.2. Will I feel better after therapy?

 
If the response (factor production) is achieved and maintained, we 
can say that not only will you feel better, but much better, reducing 
the number of bleeds very significantly, as well as the need for 
intravenous treatment.

3.3. Am I at risk of other diseases by undergoing this procedure? 

Based on current knowledge, there is no risk of disease in the strict sense of 
the word; however, in a variable percentage of patients, higher in the case 
of hemophilia A than in hemophilia B, there may be liver problems, in the 
form of increased transaminases, which may require treatment with corti-
costeroids for a given time, which in some patients has been associated with 
a loss of response, forcing them to resume prophylaxis.

In addition, the use of these corticosteroids or other immunosuppressive 
agents is associated with potential side effects, such as hyperglycemia, high 
blood pressure... which are usually manageable and reversible. In any case, 
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any such liver problems are more common in gene therapy in hemophilia A 
than in hemophilia B, where they only affect about 1 in 5 patients, at least, 
with regard to the only gene therapy approved so far in hemophilia B.
Importantly, we should also be reminded that, although there have been no 
deaths directly related to gene therapy, a few cases -4 patients- of throm-
bosis and cancer have been described; after the studies carried out, any re-
lationship with gene therapy has been reasonably ruled out. In addition, it 
should be noted that, to date, the AVVs used to transport the FVIII or FIX 
gene have not caused any known diseases in humans.

3.4. What uncertainties (“issues”) does gene therapy present 
today?
 

The greatest uncertainty is related, on the one hand, to the progressive loss 
of factor production and, therefore, the potential decrease of its levels in 
the plasma over time, which will lead, in the long run, to a probable loss of 
the effect. 

In some patients, an immune reaction occurs after the infusion that destroys 
the liver cells that are producing the missing factor, thus the therapeutic 
response is lost. This is because the transgene of the currently approved 
therapies is located at the episomal level, outside the nucleus.
Interestingly, this effect is less marked in hemophilia B than in hemophilia A, 
to the point that mathematical simulations estimate that 8 out of 10 infused 
patients will have FIX levels >5% (i.e., values considered as mild hemophilia 
B), 25 years after gene therapy infusion.

On the other hand, a key aspect has to do with the vector or “carrier” that 
we use to introduce the gene; currently adeno-associated viruses (AAVs) 
-against which we could have antibodies in the event of previous contact 
with them- are used. That is why currently for most of the gene therapies 
under study, only people who do not have antibodies against these AAVs are 
candidates for gene therapy, since they will not reject that gene transporter, 
i.e., the AAV. Once infused, the patient’s immune system will generate anti-
bodies against that AAV, the same thing that happens when we have a cold 
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or the flu; if in the future, a loss of factor production occurs for any reason, 
the patient, in the light of current knowledge, could not receive gene thera-
py with that vector again. 
To date, gene therapy clinical trials have excluded patients with the presence 
of previous antibodies to the AAVs used, except for Hemgenix® (Etranacoge-
ne Dezaparvovec, gene therapy approved in hemophilia B) where patients 
with an amount -what is known as antibody titer- below 1/700 were inclu-
ded, without this affecting the effectiveness of treatment. This is likely to 
change in the future, since there are already studies in hemophilia A in pa-
tients with pre-existing antibodies against AAV. On the other hand, possible 
strategies are being studied to attempt to overcome this barrier, so that the 
presence of these antibodies is not a limitation when selecting candidate 
patients.

3.5. Can I develop inhibitors? 

In relation to inhibitors, so far, none have been reported in any of the stu-
dies carried out, so, with the logical reservations due to the novelty of this 
treatment, we can affirm that the risk of developing an inhibitory antibody 
is practically zero. On the other hand, if you do not respond adequately to 
therapy or its effect is lost, you should resume prophylaxis with factor con-
centrates or with non-replacement therapies, as the most appropriate treat-
ment strategy, deciding with your hematologist which is the most suited 
product in your case.

3.6. What if it doesn’t work for me? 

If not sufficiently effective and protective levels are not reached, you will 
need to resume prophylactic treatment. 

3.7. What if the effect is too strong? What will happen to me?

In the event that “the therapy has an overly strong effect”, in principle, this 
will be addressed like any other case with similar levels, while it is expec-
ted that the levels will gradually decrease to normal values. So far, only one 
case of venous thrombosis has been described in a patient undergoing gene 
therapy diagnosed with hemophilia B and who, in addition, presented other 
thrombosis-related risk factors; the patient was treated like any other pa-
tient who develops this complication. 
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3.8. And if I have to undergo surgery or I suffer a major trauma, 
will I need factor concentrates?

Currently and in light of the experience reported from clinical trials, factor 
infusion may be necessary in the case of severe trauma or before certain 
types of surgery, especially major surgery, such as the implantation of pros-
theses.
Both minor and major surgery has been documented in clinical trials; in 
some cases of minor surgery, the prior administration of a single dose of 
factor concentrate has been required; for major surgery, treatment has nee-
ded to be administered regularly, to strengthen protection against bleeding, 
immediately before and in the first days after surgery.

3.9. ¿What questions should I ask my hematologist? ¿What 
should I know before DECIDING on gene therapy? And if at the 
last moment I change my mind and decide not to go ahead, what 
will happen? 
§	 It is very important to learn all about gene therapy and 

understand how it works.
§	 Requirements to be a candidate for gene therapy and 

commitments acquired. 
§	 I need to know that it is a single infusion and be aware of the 

adverse events both at the time of the infusion and in the long 
term. 

§	 Place where the infusion will take place and whether the 
center has previous experience. 

§	 Understanding that the currently approved gene therapy uses 
AAV and that it provides a functional cure for the disease, but 
it is still transmitted to the offspring. 

§	 I must be informed of the clinical results, factor levels, 
annualized bleeding rate, factor consumption, adverse effects 
and observation time for patients who have received this gene 
therapy. Changes it will mean in my lifestyle such as drinking 
alcohol, sexual relations or physical activity. 

§	 Being aware of other treatments under development that I 
could benefit from perhaps the same or even more than gene 
therapy. 
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§	 Tests needed before and after the infusion, frequency of visits 
and place where those tests will be done.

§	 I need to know, that before deciding on gene therapy, there 
is currently an international recommendation that the patient 
be evaluated and informed independently by two different 
medical teams, who will work together: on the one hand, 
the Center in charge of administering the product and of the 
initial follow-up; and on the other, the patient’s own Center 
of origin. These teams will work in a coordinated manner to 
ensure maximum patient information and safety. In addition, 
after having been informed and being able to start certain 
tests, the patient has a time “for reflection” being able to think 
over step he or she is going to take. Patients must consider 
that it is an important decision, that will change their way of 
living in the short-medium term, that will require on their part, 
a commitment to proper compliance with medical orders, that 
will change their relationship with family and environment, in 
short, a decision that will completely change their life. 

§	 The high economic cost, not inconsiderable for society, 
also deserves much thought, so that time for “reflection” is 
essential, during which the staff of the medical teams involved 
in the procedure will be available to clarify each and every one 
of the doubts that may arise in order to guarantee the success 
of this treatment.

3.10. Can the procedure be repeated if the response wears off?

Not at this time; after the first infusion, as a result of the immune response 
that is generated, antibodies against the infused adeno-associated virus will 
develop. 
Currently, different strategies are being developed in order to solve this pro-
blem and allow eventual reinfusion, if not with the same AAV vector, with 
another one.
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3.11 What will I feel and what problems will I have during the 
infusion? Is it risky? Does it hurt? Can I die?

The infusion is continuous infusion, is not given as a bolus as factor concen-
trates are administered, but lasts longer and must be monitored at a day 
hospital.  

During infusion only 15 % of patients develop adverse events. Hypersensiti-
vity reactions and anaphylaxis may occur. Symptoms may include chest tight-
ness, headache, abdominal pain, lightheadedness, flu-like symptoms, chills, 
flushing, rash, and hypertension. For this reason, you should stay at the cen-
ter where the infusion is performed at least three hours after completion.  If 
a reaction occurs during administration, the infusion may be slowed down 
or interrupted. If the infusion is stopped, it will restart at a slower rate when 
the reaction has disappeared. The patient may even require treatment with 
corticosteroids or antihistamines to control the reaction. Generally, they are 
mild and controllable reactions, in addition to the fact that the infusion is 
carried out in a hospital environment with easy and immediate access to any 
measure that may be required, and to date, no fatal reaction has been repor-
ted, so, in this regard, the medical team and the patient should be at ease.
In relation to pain, although this is something subjective and that varies de-
pending on the person, pain has not been reported in the context of clinical 
trials.

3.12. Will I have to do many tests after gene therapy?

Diagnostic tests after follow-up are:

- Periodic analysis of liver enzymes to detect any increase, which 
may indicate liver toxicity (hepatotoxicity). These should be done 
weekly for 3 months after infusion. If liver function tests reveal 
increased values, mainly of the ALT parameter, above normal limits 
or to twice the patient’s baseline value in the first three months 
after administration, possible treatment with corticosteroids 
should be considered and, in this case, the controls could continue 
beyond three months post-infusion.
- Monitoring the activity of the missing factor (weekly for three 
months), mainly in patients who are receiving factor as a treatment; 
this should be done for the first weeks following infusion, before 
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the therapy is effective, in order to decide when to discontinue 
administration.

In the case of developing hepatotoxicity, it may be advisable to follow up in 
reference centers that have specialized resources to carry out an adequa-
te follow-up. On the other hand, factor determination will be done using 
the recommended technique according to the infused gene therapy and it 
should be taken into account that this may not be available in all centers.

3.13.  Where will the procedure be carried out?

At this time and given that it is a very novel therapy, every precaution should 
be taken. Think that, for one thing, hemophilia is a rare disease and affects 
few people; also, this is not a treatment for all patients, so this therapy will 
not be performed on a large number of people, at least in this initial phase 
and with these vectors.

Currently, the literature all over the world is consistent - in the drafting of 
which specialists and patient groups have participated - and insists on the re-
levance of this first gene therapy being carried out at centers with previous 
experience in this type of therapy or that have participated in gene therapy 
clinical trials. Accordingly, a model of referral centers and smaller and closer 
centers is necessary and, therefore, more suitable for patient follow-up, at 
least in the first months or the first year after administration of the therapy, 
with the aim of guaranteeing success.

This will further allow treatment centers to generate and acquire more expe-
rience in this type of therapy, resulting in a greater benefit for everyone, for 
the centers themselves and for the patient community.

Obviously, it is in everyone’s interest that the process interferes as little as 
possible with your life routine and that of your family, as well as with your 
job and social life. However, as explained above, frequent visits to the hos-
pital center, either where the infusion was performed, or to the one closest 
to the patient’s home, will be necessary at least during the first three to six 
months after administration of the therapy.
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3.14. Will my current pain (arthropathy) disappear? What is going 
to happen to my target joints (elbows, knees and ankles)? Will 
they get better?

Arthropathy, once developed, does not disappear, however, if you respond 
to treatment, the increased plasma level of the factor will imply the disa-
ppearance of subclinical bleeding, not only spontaneous bleeding, including 
joint bleeding. This means, on the one hand, that pain will disappear, par-
tially or completely, in a great majority of cases (it also depends on joint 
condition at the time of infusion), an improvement that will become more 
evident the longer the time elapsed since the infusion; an improvement in 
the target joints - that is, those joints where bleeding usually occurs- and 
also a slowdown in the progression of the arthropathy already established. 
Consequently, there will be a reduced need for painkillers and all this will 
be associated with an obvious improvement of the patient’s quality of life.

The results regarding gene therapy in hemophilia A with Valactocogene 
Roxaparvovec were recently reported at the Congress of the International 
Society of Thrombosis and Hemostasis in July 2023.

Mark Skinner reported the results at two years in terms of health impro-
vement and quality of life, with a frank and maintained improvement, re-
gardless of the scale used, evaluating aspects such as pain, employment, 
education, mobility or family life.
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4.	 How will it affect me in the
     family setting? 
In the field of chronic diseases, the ability to make decisions involves and 
affects the family unit. In this context, it needs to be understood as a 
process of adaptation and adjustment to the important change involved 
in undergoing gene therapy treatment to improve health. This process of 
adaptation will differ, for example, depending on the severity of the disease, 
how it is lived in the family unit, whether it brings an improvement or a 
relapse. 

Deciding whether or not to undergo gene therapy treatment is difficult. Fear 
and uncertainty, family effort, feelings and emotions are at stake. All changes 
are complex; in families in which there is a member with hemophilia, the 
latter’s decisions affect the whole family, since patients rely on their families 
to help them face everyday problems. People with hemophilia are subjected 
to a lifelong journey through hospitals. Their families need to be a basic 
support network. 

To cope with the change, it is essential to be well informed; this will allow 
you to reorganize and reschedule. Good communication is essential; the 
hemophilia patients should be able to express their needs and ideas which 
should be respected, strengthening this support network that will help to 
solve in a collaborative way everyday problems. 

In the same way, this process of change depends on factors related to 
culture, gender, socioeconomic status, social context and family history over 
the generations, and on the life cycle of the family itself and of each of its 
members (Falicov, 1995, 2007; McGoldrick, 2005; Masten, 2009); also the 
family beliefs system, the organizational patterns which govern the family, 
and the type of communication and problem solving adopted (Walsh, 2003). 
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The family should not take decisions for the person with hemophilia, rather 
the patient, based on his or her needs and all the information that will be 
offered, is to ultimately decide. But it is important to make the decision 
taking into account everything that it entails. Therefore, all the information 
needs to be collected to be able to gauge the change, only in this way the 
process of family adaptation and adjustment will be easier. 

Ultimately, the person who decides is the person with hemophilia. However, 
the above observations serve to make visible the importance of a support 
network such as the family.
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5. How will it affect me
   financially?
This treatment is funded by the Public Health System, however, to establish 
if undergoing gene therapy may affect you economically, you need account, 
on an individual basis, for travel to the treatment center (infusion center, 
where the procedure will be performed and follow-up center closest to your 
home). 

Before undergoing gene therapy, the patient must assess dependence on 
the hospital, commuting to the hospital (in your own car or using public 
transport, the cost of parking, if any, if you will need to miss work, etc.) 

Subsequently, travel should be assessed when visiting the center for the first 
infusion (in your own car or public transport, the cost of parking, if any, will 
you miss work, etc.), taking into account that it is a one-off appointment. 
Normally, once the person has been infused, subsequent periodic reviews 
and controls will be at their usual center, so any economic impact should 
quantified, as said before, individually. Based on the patient’s evolution, at 
first, these visits will expectedly be monthly, then being spaced every two or 
three months (depending on the cases) once six months have elapsed and 
for approximately two years thereafter. 

Once this has been assessed, if everything goes well, it will undoubtedly 
benefit the patient, who will no longer be dependent on hospitals.
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6. How will it affect me 
   psychologically? 
We all agree that hematologists are the experts in pathophysiological 
processes, however, it is you, as a patient, who knows infinitely more about 
your intimate experiences with hemophilia and about your vital values 
and goals, which greatly nuance your attitude towards treatment and the 
decisions you are going to make. The experience of hemophilia is individual, 
personal and non-transferable. The meaning of the hemophilia experience 
for each person undoubtedly has an importance in any decision that is made 
about their life, marking vital choices such as, for example, profession. 

Hemophilia is a chronic disease, with all that this entails. It has been with us 
throughout our life, and at each stage, in a different way. Therefore, as far as 
the disease is concerned, we are rarely faced with static situations and the 
meaning is constantly changing. In the case of chronic illness, uncertainty is 
always present. 

Another part of our life that is non-transferable for each individual is 
quality of life. Quality of life is the individual’s perception about his 
or her life situation, considering the cultural context and values, in 
addition to goals and interests. It is important to understand this, so 
that you can assess what it is, as you perceive it, “to have a good quality 
of life”.  Quality of life also depends on the effect of the pathology, and 
on the effect achieved with treatment. Thus quality of life cannot be 
defined based on the opinion of any other person or professional, but 
according to your own perception and based on your life expectations. 

In order to reach a suitable decision, you need to be aware of all the 
information about gene therapy, expected sensations, desirable behavior 
and management of side effects. 
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If you eventually decide to undergo treatment, you may reorganize these 
expectations. Hemophilia has occupied an important place in your life from 
the moment of diagnosis, close to birth, and often it will have occupied 
so much space, that you have forgotten about other parts of yourself. 
Any reorganization, on an emotional level, involves energy, which if not 
controlled, can increase anxiety levels.

Anxiety is present when we are faced with a situation which we do not 
feel capable of dealing with. This occurs, above all, in the face of unknown 
situations, or imagined situations that can be catastrophic. If you feel that 
uncertainty causes anxious thoughts or physical symptoms, such as rapid 
breathing and tachycardia, you may need help to guide you in this journey. 
Such help will mainly involve providing you with tools to be able to cope 
with a situation that is new for you. The first step to reducing an anxiogenic 
situation is information.

It is normal that your emotions will change throughout the entire process 
of treatment. Be vigilant and pay attention not only to symptoms in relation 
to hemophilia, but also signs at the emotional level. Not paying attention to 
our emotional part deprives us of any reference about ourselves and others. 
Moreover, making sense of our emotions reduces uncertainty and gives 
meaning to who and how we are. 

When considering how you are and how you feel, look for help if you detect 

any of the following signs: 

-	 Insomnia.

-	 Lack of appetite.

-	 Negative thoughts about myself.

-	 Feeling of choking, tachycardia or undue nervousness.

The psychologist’s role is crucial from the moment the patient decides 
to learn about gene therapy. Psychological support is recommended in 
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combination with assistance from your association, in order to receive a 
multidisciplinary approach. The objective of this guidance process will be 
to provide you with tools and discover your own resources, in complex 
situations, such as decision-making, managing the effects of treatment and 
changes regarding your relationship with hemophilia.
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7. How will it affect me in my 
   leisure and free time?
Will my life change after gene therapy? Will I be able to work? Will I be able 
to have children? Will I pass the disease on to my children? Will I be able to 
travel, have a beer, and eat anything?

Obviously it will change and a lot, to the point that you might even need 
the support of the psychosocial team to guide you through the process of 
change. Just imagine the emotional impact that for a blind person it would 
be to suddenly be able to see... because something similar - all differences 
considered - will happen to you; your relationship with yourself, with your 
closest environment, with the world in general, will change to the point that, 
sometimes, this might be stressful when managing your emotions. Gene 
therapy will change many of your lifelong routines; many of your fears and 
anxieties related to the disease will disappear, but other doubts may arise, 
but rest assured that in that process of change you will not be alone either, 
you will be accompanied at all times and whenever you need it. As already 
discussed, gene therapy does not prevent the transmission of the disease to 
offspring, as it is a simply functional cure. As for your lifestyle, you will not 
be able to drink alcohol at least for the first two years after the infusion, and 
overall, you will have to maintain healthy lifestyle habits, including a varied 
and balanced diet. On the other hand, with regard to your sexual life, you 
will need to use barrier methods to prevent the transmission of the vector 
through sexual fluids.

As for sport, your professional of reference should be consulted in all cases. 
On the whole, the patient needs to be especially careful, so sport in a 
controlled manner is recommended, avoiding risky sports that can lead to 
serious traumatic injury. Controlled sport is essential; ideally you should 
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design an activity plan with the help of the health professional of reference 
and, of course, inform them of any injury immediately. 



46



47



48

8. Glossary
Adherence to treatment: the degree of compliance with a treatment 
depending on the dose, the frequency of administration and the persistence 
or maintenance of the treatment over time. In addition, it refers to how the 
patient gets involved and collaborates with the prescriber in the decision to 
take the drug and accept the treatment.

The European Medicines Agency (EMA): European body that ensures the 
scientific evaluation, supervision and monitoring of the safety of medicinal 
products for human and veterinary use in the European Union.
 
Food and Drug Administration (FDA) Federal Drug Administration: 
equivalent body to the EMA in the United States. 

Antibodies: proteins produced by the immune system whose function is to 
detect foreign elements that may enter the body. They usually detect specific 
parts of these elements, for example bacterial or viral surface proteins, 
which are called “antigens”. When antibodies bind to these antigens, a series 
of reactions occur that will block and destroy the pathogen.

Target joint: in plain language, a target joint is one that has joint damage. 
In hemophilia, the joints that usually experience a larger number of bleeds 
are the ankles, knees and elbows. The scientific literature considers joints 
that have three or more spontaneous bleeds in a single joint in a period of 
six months.

Arthropathy: it can be defined as the pathology that affects the joints. 
Hemophilic arthropathy is a consequence of repeated bleeding in the joints 
and can trigger a degenerative process characterized by changes in the 
articular cartilage and other joint structures. It presents different clinical 
manifestations such as pain, decreased range of motion and functional 
disorders that can cause serious sequelae.

Corticoids: are drugs with a chemical structure similar to natural hormones 
that are produced in the adrenal glands. These drugs are important for the 
treatment of multiple inflammatory and allergic processes, among others. 
Although they are very useful medicines, as their downside they have certain 
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side effects, especially when they are used at high doses and for prolonged 
periods of time.

Monogenic disease: one that has been originated as a result of a mutation 
or alteration in the sequence of a single gene. More than 6,000 monogenic 
hereditary diseases are known. Hemophilia is one of them.

Clinical trial: research carried out in healthy or unhealthy people, which 
allows to check the effects of a new drug or therapeutic strategy, in order 
to define its efficacy and safety. Clinical trials are subject to the evaluation 
and approval of the health authorities following ethical and legal standards, 
both nationally and internationally, and in accordance with the provisions of 
a protocol, which must be strictly followed.

Episomal: in gene therapy it refers to the characteristic of adeno-associated 
virus-based vectors whereby they remain inside cells, producing the protein 
of interest (FVIII or FIX), with a very small probability of being integrated into 
the genome of the host cell.

Hyperglycemia: a term that refers to abnormally high levels of sugar or 
glucose in the blood. It can occur for different reasons. For example, as an 
adverse effect of certain medications such as corticosteroids.

High blood pressure or hypertension: increased blood pressure values in 
the arteries of the blood circulating through them. The risk of developing 
hypertension is higher in patients taking corticosteroids daily for more than 
three months. Hypertension is predominantly systolic (known as “maximum” 
pressure, although diastolic or “minimum” pressure can also be affected).

Inhibitor: they are immunoglobulin G (IgG) type antibodies created by the 
immune system which neutralize the clotting factor concentrates, reducing 
the effectiveness of treatment and preventing the factor from doing its job 
of preventing bleeding.

Cell nucleus: is a small spherical or oval-looking structure that is (usually) 
located in the center of the cells and that contains all the genetic material 
of the organism.
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Subclinical bleeding: bleeds with no apparent clinical expression, in the 
form of joint pain or swelling, but which can repeatedly affect the joint over 
the years.

Gene therapy: any procedure whereby a patient’s cells are genetically 
modified for the purpose of treating or alleviating a disease. In the case of 
hemophilia, by triggering the production by the own cells of clotting factor 
VIII or factor IX.

Transaminases: a set of enzymes that are found inside cells of organs such 
as the heart, liver, muscles and kidneys. The most relevant include alanine 
aminotransferase (ALT or GPT) and aspartate aminotransferase (AST or GOT) 
that are inside the liver cells (hepatocytes). An abnormal increase in their 
values is usually indicative of liver damage. 

Viral vector: in gene therapy, the system used to introduce genetic 
material into the cell nucleus is known as a vector, that is, it is a vehicle for 
microscopic delivery of genetic material to specific targets, i.e., the target 
cells (hepatocytes in the case of hemophilia).  Adeno-associated viruses 
(AAVs) are the most widely used viral vector in gene therapy.

Virus: a very small infectious microorganism consisting of genetic material 
(DNA or RNA) surrounded by a protein shell. A virus cannot replicate itself; 
on the contrary, it must infect cells and use components of the host cell to 
make copies of itself. There are a huge number of viruses, but only a small 
number of them can infect humans. Some well-known examples of viruses 
that cause illness in humans include HIV, COVID-19, measles, and smallpox.

Adeno-associated viruses (AAVs): they are DNA viruses belonging to the 
parvovirus family, very simple, which reproduce only in the presence of 
an auxiliary virus. They are widespread in the human population but are 
not associated with any known disease. They present multiple advantages 
for use in gene therapy and recombinant adeno-associated viruses (rAAVs) 
containing the therapeutic transgene are used for this purpose.
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