
https://doi.org/10.1177/20406207241285143 
https://doi.org/10.1177/20406207241285143

Ther Adv Hematol

2024, Vol. 15: 1–8

DOI: 10.1177/ 
20406207241285143

© The Author(s), 2024.  
Article reuse guidelines:  
sagepub.com/journals-
permissions

journals.sagepub.com/home/tah	 1

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License  
(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission 
provided the original work is attributed as specified on the Sage and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Therapeutic Advances in 
Hematology

Future needs for continuing innovation 
in hemophilia: improving outcomes for 
individuals of all severities, including 
women and those in resource-constrained 
regions
Jan Blatný , Jan Astermark, Cristina Catarino, Gerry Dolan, Karin Fijnvandraat,  
Cédric Hermans , Katharina Holstein , Víctor Jiménez-Yuste , Robert Klamroth, 
Michelle Lavin, Peter J. Lenting, Sébastien Lobet , Maria Elisa Mancuso ,  
Jayashree Motwani, James S. O’Donnell and Christoph Königs

Abstract
Over recent decades, management of people with hemophilia (PwH) has been greatly 
improved by scientific advances that have resulted in a rich and varied therapeutic landscape. 
Nevertheless, treatment limitations continue to drive innovation, and emerging options have 
the potential to realize further improvement. We advocate four general principles to optimize 
benefits from innovation: individualizing the treatment approach, targeting ‘normal,’ making 
the most of available resources, and considering treatment affordability. Ultimately, all PwH—
men and women, of all ages and severities, and worldwide—should have access to treatment 
that fully prevents bleeding, while allowing personal, social, family, and professional lives of 
choice. Clearly, we are not there yet, but developing goals/milestones based on the principles 
we describe may help to achieve this.
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Introduction
Tremendous progress in hemophilia manage-
ment over recent decades has created a rich and 
varied therapeutic landscape. Scientific advances 
have increased life expectancy, while decreasing 
disease-related morbidity and treatment burden, 
with substantial improvements in quality of life 
and participation (in sport/work/school, etc.). 
The need to address limitations of previous and 
current therapies has driven innovation. Emerging 
treatment options have the potential to offer new 
possibilities to tailor therapeutic approaches to 
individuals’ specific needs. Each person has his/
her own unique characteristics, aspirations, and 
expectations, irrespective of age and sex. Goals 
and ambitions vary, for example, in individuals 
with inhibitors, those with comorbidities, persons 
engaged in high-level physical activity/sports, and 
patients living in resource-constrained countries.

We advocate four general principles to optimize 
benefit from innovation for all patients (Figure 1). 
These are generic and can be achieved in different 
ways. With these principles, our intention is to 
stimulate open-minded discussion to realize the 
real potential of new treatment approaches.

Principle 1: Individualizing the treatment 
approach
Historically, hemophilia has been classified based 
on residual plasma levels of factor VIII (FVIII) 
and factor IX (FIX) for hemophilia A and B, 
respectively.1 Severe, moderate, and mild dis-
eases are defined by laboratory levels of <1%, 
1%–5%, and >5%–<40%, respectively.1 This 
classification has been used to guide treatment, 
but has limitations,2,3 As within these categories 
individuals can exhibit marked clinical heteroge-
neity with varied bleeding phenotypes. While 
acknowledging ongoing debate,2–4 we advocate a 
gradual change of treatment paradigm, moving 
from consideration of factor levels to phenotype. 
This should encompass all people with hemo-
philia (PwH), including women for whom proph-
ylaxis is appropriate, and not just individuals 
conventionally categorized as having severe 
hemophilia. In addition, differences between 

hemophilia A and B should also be recognized.5 
We support the view that a restrictive classifica-
tion may not be fit for purpose, and a more inclu-
sive and comprehensive way of assessing patients’ 
clinical journeys and therapeutic needs is required.

Prophylactic treatment has traditionally relied on 
converting hemophilia from a severe to ‘moder-
ate’ state,6 improving hemostasis by increasing 
FVIII/FIX levels. Historically, aspirations of 
prophylaxis were modest—to generate measura-
ble levels of FVIII/FIX and reduce bleeding. 
Initial regimens were not very flexible or individu-
alized. This perhaps reflected short half-lives of 
earlier products, concerns over plasma safety, 
supply limitations, burden of frequent intrave-
nous injections, and not taking inter-individual 
differences in pharmacokinetics into account. 
While the need for higher factor levels has been 
acknowledged, including a more individualized 
approach and extension of prophylaxis to some 
patients with nonsevere hemophilia (in whom 
joint damage can occur7,8), there is still a lack of 
consensus on optimal treatment for all PwH. This 
may impede true improvements in outcomes.

The development of extended half-life (EHL) 
recombinant factor products has increased flexi-
bility of product administration, facilitating tai-
lored prophylaxis via individualized treatment. 
Moreover, the first subcutaneously adminis-
tered nonreplacement therapy, emicizumab, is 
also available.9 The principle of individualized 
hemophilia treatment10 should be generally 
accepted and extended to guide patient man-
agement, with empirical evidence based on 
product data.11 To optimize patient outcomes 
and resource allocation, decision-making aimed 
at increasing protection should involve a range of 
considerations, allowing for patients’ individual 
characteristics, with regard to both phenotype 
and behavior (Figure 2). Taking into account 
patient-reported outcomes helps to personalize 
care, and improvement of patient-relevant tools is 
required.12

In the near future, it may be possible to offer ther-
apies targeting hemostasis in the non-hemophilia 
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Figure 2.  Considerations affecting treatment decision-making.

Figure 1.  General principles to guide goals for continuing innovation.

range, hence defining outcomes beyond peak and 
trough factor levels, supporting individuals’ goals, 
preventing future morbidity, and removing 
restrictions in everyday life activities.

Principle 2: Targeting ‘normal’
Therapeutic progress in hemophilia has broad-
ened product choice to include EHL factors, as 
well as nonfactor treatment and gene therapy. 

https://journals.sagepub.com/home/tah
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Nonfactor treatment targeting anticoagulant 
pathways13 may become more widely available. 
Advances have ameliorated the burden of proph-
ylaxis and delivered more sustained protection 
against bleeds, making the prospect of ‘zero 
bleeds’ a reality for many more PwH. ‘Zero 
bleeds’ should include asymptomatic joint bleeds 
(‘silent bleeds’ or microbleeds14). Increasing evi-
dence supports the relevance of asymptomatic 
bleeds as a cause of joint damage in patients with 
no clinically evident joint bleeds, and to avoid 
this progression, synovitis, and bone/cartilage 
damage should be detected via ultrasonogra-
phy.14 This approach underlies the importance 
of preventing all joint bleeds to achieve optimal 
outcomes.15,16 Of note, further research is 
needed to define the optimal treatment for oth-
erwise asymptomatic joint disease detected only 
by imaging.

Currently, prophylaxis targeting FVIII trough 
levels in the mild range (e.g., 8%–12%17), or 
mean FVIII activity >40% for around 4 days after 
weekly administration,18 has achieved further 
benefits, including for joint health and quality of 
life. With data demonstrating that FVIII/FIX lev-
els >30% are needed to abolish the residual risk 
of joint bleeds in PwH,19 novel approaches may 
benefit joint health. Data from gene therapy trials 
show that factor levels >40% can be achieved in 
some trial participants, and they can remain 
bleed-free during clinical trial periods.20–23 
However, long-term results have yet to be 
obtained, and it is not possible to predict results 
for individual patients, resulting in complex 
decision-making.24

The goal of hemophilia treatment should be com-
pared with other diseases involving deficient or 
missing proteins (e.g., diabetes or hypothyroid-
ism), where the aim is to achieve similar levels of 
protein activity to unaffected people. The con-
cept of targeting the physiologically normal range 
has only more recently been promoted for hemo-
philia with the advent of novel therapeutic modal-
ities. Indeed, recent advances have raised 
expectations of ‘health equity’ and ‘functional 
cure.’25 PwH can now live relatively normal 
lives,26 beyond concerns of bleed risk. ‘Normal’ 
participation, including sporting activity as appro-
priate, with freedom from joint damage/deteriora-
tion and pain, reduced treatment burden and 
mental well-being are the new targets.

With continuing innovation, particularly reduc-
ing prophylactic burden while still delivering 
functionally ‘normal’ factor levels, concepts of 
normal hemostasis, and a ‘hemophilia-free mind’ 
(free from constraints, fears and restrictions27) are 
becoming reality.

Principle 3: Making the most of available 
resources
Within the constraints of any healthcare budget, 
resource use should be optimized. Ideally, this 
should be a joint venture between payers, health-
care professionals, patients, and caregivers, maxi-
mizing outcomes in an environment of mutual 
respect and responsibility.

If resources are limited, primary low/intermediate 
dose prophylaxis can provide cost-effective hemo-
philia care.28,29 In an era of evolving treatment, 
this approach provides better outcomes/joint pro-
tection than on-demand therapy but will not pre-
vent joint disease in the long term.

Optimal hemophilia management includes other 
important aspects of treatment, as well as lifestyle 
choices; for example, regular physical activity/sport 
can improve muscle strength, protecting joints.30 
Physiotherapy is also key to improve coordination, 
posture, joint load, and balance. In the past, risk of 
bleeding because of inadequate hemostatic cover 
restricted the potential of physiotherapy. With 
optimal prophylaxis, regular physiotherapy may 
have a real impact,31 improving health and reduc-
ing bleeds, while containing costs.

Regardless of the treatment patients receive, strat-
egies encouraging adherence will always improve 
outcomes,28 and good-quality education and sup-
port is effective in addressing this. Whatever 
resources are available, a multidisciplinary team is 
key to ensuring coordinated support and care28 
aiming to align clinical and patient-relevant out-
comes, with shared decision-making, to achieve 
health equity.

Improvements in healthcare, as a whole, can 
heighten the competition for resources. This may 
exacerbate global health inequities as situations 
differ between countries, a ‘one-size-fits-all’ 
approach is not possible. In less-developed econ-
omies, with competing healthcare priorities, 
including infectious diseases and malnutrition, 
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spending on acute disorders may be prioritized 
over certain chronic conditions.28 Appropriate 
government commitment will help allocate 
resources to rare diseases such as hemophilia,28 as 
will manufacturers’ flexibility negotiating prod-
ucts’ price. Affordable payment structures are 
essential. Efficient supply chain management 
helps capitalize on available medicines while 
reducing waste.29 Resource allocation is also 
strictly related to epidemiology, and despite the 
incidence of hemophilia being relatively constant 
across different populations, diagnosis rates are 
lower in resource-limited settings.28

Principle 4: Treatment affordability
Innovative treatments do not have to incur high 
upfront costs; it may be feasible to implement 
innovations with sustainable pricing. It is impor-
tant to look at available pricing options, consider-
ing, for example, annual treatment costs and 
predictability of costs. Moreover, sustainability 
evaluation should include the spared costs to treat 
breakthrough bleeds according to demonstrated 
efficacy of given products (i.e., innovative thera-
pies might offer better protection with less break-
through bleeds and related cost of care upon 
prophylaxis).

Certain medicines may have efficacy across a 
range of approved dose levels; for more expensive 
medicines, concentration or dosing frequency 
may be adjusted to reduce costs while maintain-
ing benefit. Ensuring that patients receive opti-
mum levels of therapy may require more advanced 
understanding of mechanisms of action of inno-
vative treatments.

Long-term benefits (costs over time) should be 
considered; direct treatment costs may be par-
tially offset by health benefits, as evaluated in 
Health Technology Assessment; for example, 
EHL products may enable overall cost savings 
through improved joint health and lower annual-
ized bleeding rates, while also benefiting health-
related quality of life.32 Costs of uncontrolled 
disease can include hospitalization and low pro-
ductivity and participation; ameliorating health 
problems saves such costs, while providing 
opportunities for increased productivity and 
participation.

Resource-constrained countries have seen pro-
found benefits in hemophilia management after 

receiving innovative treatments free of charge via 
global humanitarian initiatives.33 Through national 
health programs and participation in international 
clinical trials, gene therapy could also become 
available in lower socioeconomic countries, pro-
viding opportunities to close the gap in hemophilia 
care globally.34 To help address health inequity, 
regulators, payers, and pharmaceutical companies 
should accept their responsibilities and seek ways 
to finance innovation and negotiate pricing to 
allow access for all without disparities, attempting 
to overcome differences impacting treatment. This 
should take into account individualized needs and 
patient-based recommendations.

Efforts to identify and close the gap between 
those with and without hemophilia provide moti-
vation for improvement. The ‘Treatment for All’ 
vision promoted by the World Federation of 
Hemophilia aims to provide care for all those with 
the condition, with the ‘Theory of Change’ initia-
tive developed to facilitate global stakeholder 
collaboration.35

Final thoughts
While factor administration still remains the 
unique option to manage bleeds, ultimately, all 
PwH—men and women, of all ages and severities, 
and worldwide—should have access to treatment 
that fully prevents bleeding, while allowing per-
sonal, social, family, and professional lives of 
choice. Clearly, we are not there yet, but develop-
ing goals/milestones based on the principles 
described above may help to achieve this, as may 
consideration of these ideas when developing 
future guidelines. Identifying appropriate targets 
can create a pathway to guide the journey, glob-
ally, across systems with differing rates of pro-
gress, and maybe eventually to those with other 
congenital bleeding disorders.
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