W) Check for updates

Received: 23 February 2024 Revised: 19 April 2024 Accepted: 24 April 2024

DOI: 10.1111/hae. 15031

H hilia )WFH
REVIEW ARTICLE aemopntiia GQ ~~ WILEY

Moving towards Normalization of haemostasis and health
equity: Evolving treatment goals for haemophilia A
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Background: Treatment options for people with haemophilia are evolving at a rapid

currently available, each with their own distinct safety and efficacy profile.

Treatment goals: The access to replacement therapy and prophylaxis has driven a dra-
matic reduction in mortality and resultant increase in life expectancy. Beyond this,
the abolition of bleeds and preservation of joint health represent the expected, but
rarely attained, goals of haemophilia treatment and care. These outcomes also do not
address the complexity of health-related quality of life impacted by haemophilia and its
treatment.

Conclusion: Capitalizing on the major potential of therapeutic innovations, ‘Normaliza-
tion’ of haemostasis, as a concept, should include the aspiration of enabling individuals
to live as normal a life as possible, free from haemophilia-imposed limitations. To
achieve this—being supported by the data reviewed in this manuscript—the concept of
haemostatic and life Normalization needs to be explored and debated within the wider
multidisciplinary teams and haemophilia community.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.
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1 | EVOLUTION OF HAEMOPHILIA TREATMENT

The advances in treatment options for haemophilia over the past 70
years have irrefutably changed the outlook and prognosis for this con-
dition. Multiple recent developments (Table 1) justify and support a
shift away from annualized bleed rates and factor consumption as the
primary measures of treatment outcomes, to a new target of nor-
mal haemostasis and health equity.! This would enable people with
haemophilia, irrespective of disease severity, to live a normal and sta-
ble life comparable to their non-haemophilic peers. Although advances
in treatment are evident in both haemophilia A and B, haemophilia
A serves as a model for the rationale and benefits of ambitious, new
standards of care.

The advent of whole blood or plasma transfusions in the 1950s
increased life expectancy from adolescence? to around 20-30
years.3* The introduction of cryoprecipitate in 1964, followed by
intermediate-purity factor concentrates (from plasma) increased life
expectancy to over 60 years,”> with treatments administered on-
demand. Lyophilization and subsequent storage stability of factor
concentrate in the early 1970s enabled prompt bleed treatment at
home, along with the initiation of prophylactic treatment, one of the
key pillars of modern haemophilia treatment.>¢ Recombinant factor
VIII (FVIII) was developed in the 1980s, with the first availability from
1992.> This innovation practically eliminated the risk of infectious
disease transmission® and, combined with an increase in the use of pro-
phylactic treatment rather than episodic factor replacement for bleeds,
allowed individuals to achieve a life expectancy that became close to
that of the general population.t

Prophylactic treatment for people with severe haemophilia A orig-
inally aimed to provide minimum FVIII trough levels of >1 IU/dL,
which significantly reduced bleeds and the risk of intracranial
haemorrhage.’” This 1 IU/dL minimum threshold was the compromise
between the ambition to convert severe haemophilia to moderate and
the constraints imposed by the need for frequent intravenous admin-
istration of the deficient factor due to rapid clearance from the blood.
However, this factor level did not provide sufficient protection, and the
majority of people still experienced joint bleeds” and subsequent joint
damage.®? This meant that while prophylactic treatment was undoubt-
edly a milestone in the advancement of haemophilia care, it still left
individuals with significant unmet needs. One route to achieving health
equity would be to prolong the time spent with factor levels in the
non-haemophilia range. However, people with haemophilia already
experience a substantial treatment burden due to the need to repeat
intravenous dosing every 2—4 days.>1011 Therefore, increasing the
frequency of treatment further would impair efforts to attain health

equity, as well as increasing treatment costs.%?

2 | INTRODUCTION OF NOVEL THERAPIES HAS
REDUCED THE TREATMENT BURDEN

The introduction of extended half-life factor concentrates has reduced
the treatment burden by extending dosing intervals and achieving
higher trough levels.'213 This prompted both the World Federation
of Haemophilia (WFH) and the European Directorate for Quality of
Medicines and Healthcare to recommend a higher target FVIII trough
level of 3—5 IU/dL on the basis of bleeding pattern, joint status and
lifestyle, guided by an individual’s pharmacokinetic (PK) profile.1*15
The wide inter-individual variability in treatment PKs has meant that
treatment needs to be tailored to the individual, taking into account
their lifestyle.'® While the motivation was the attainment of zero
bleeds, this was not universally achieved.”

The reduction in treatment burden created the potential to improve
adherence and minimize bleeding events, while also increasing will-
ingness to switch from on-demand to prophylactic treatment.!?
Additionally, non-factor replacement therapy administered subcuta-
neously, as well as the recent progress made in gene therapy, have
potential to improve bleed protection while reducing treatment bur-
den. Moreover, a recent development in high-sustained factor therapy
has permitted FVIII activity to be at, or close to, the non-haemophilia
range for approximately 4 days of the week, and at 15 U/dL by day 7
with a single injection.’®1? FVIII levels in excess of 40 IU/dL have been
shown for up to 2 years in a proportion of people with haemophilia
(18% [three out of seven individuals] in one study?®) treated with gene

therapy, 1121

and improved thrombin generation (with the median peak
falling within the lower end of the non-haemophilia range?2) has been
demonstrated with non-replacement therapies. These innovations
should prompt a reconsideration of treatment goals for discussion
with people with haemophilia.

Normalization of haemostasis, as achieved with these different
treatment strategies, was not conceivable decades ago, not only
because it was difficult to achieve, even with frequent injections, but
also because it was considered too ambitious and unaffordable. Life
expectancy may have increased, but quality of life has been unpre-
dictable and lagged behind, with many people with haemophilia report-
ing persistent chronic pain secondary to joint damage, both of which
limit participation in normal life activities. Longevity brings with it age-
related joint deterioration and other comorbidities, including cardio-
vascular challenges. Ageing causes an increasing health equity deficit
for people with haemophilia, when compared with their haemophilia-
free peers.! Yet the focus continues to be on minimum factor activity

121323 \hile people with

levels and preventing or reducing bleeds,
haemophilia still experience morbidity, haemophilic arthropathy, pain,

mental distress and impaired health-related quality of life (HRQoL).2*
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TABLE 1 The current and future options of haemophilia treatment.

Treatment approaches

Factor replacement therapy

SHL-FVIIIt

EHL-FVIII*®

High-sustained-FVII[1617

Non-replacement therapy

Bispecific Ab'11é

Rebalancing therapy

Antithrombin inhibition!

Tissue factor pathway
inhibitors'®

APC inhibition**

Gene therapy
AAV5-based treatment'®

Treatment goals

Maintain FVIII trough levels >1 IU/dL'¢
Reduce ABR and preserve joint health*

Maintain FVIII trough levels >3—5 [U/dL
Reduce frequency of infusions'®
Reduce ABR and preserve joint health'*

FVIII close to normal 4 days out of 7, with 15 IU/dL
activity at day 7111819

Independent of endogenous VWF levels3¢

Target zero bleeds!>1?

Preserve joint health®?

Simplified dosing regimen (fixed dose weekly IV
administration)®?

Simplified perioperative management with FVIII
monotherapy!?

Predictable and measurable FVIII levels'®

Equivalent FVIII: stable 9—15 1U/dL'¢
Reduce ABR!1.14.16
Subcutaneous administration'*1¢

Prophylaxis possible, regardless of FVIII inhibitors'®14

Reduced antithrombin activity!!

Reduce ABR™!

Subcutaneous dosing!!

Prophylaxis possible, regardless of FVIII inhibitors'!

Generate sufficient FVIla to overcome lack of FVIII*!
Reduce ABR'!

Subcutaneous dosing™!

Prophylaxis possible, regardless of FVIIl inhibitors!?

Prevent inhibition of FVa, thereby rebalancing
haemostasis'?
Prophylaxis possible, regardless of FVIII inhibitors'!

Reduce treatment burden®’16
Target zero bleeds! %!
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Treatment limitations

IV access and high frequency of infusions'®2”

Immunogenicity impacts®®

Breakthrough and subclinical bleeds¢

Activity peaks and troughs®!

Inter-patient PK variability requires treatment
individualization®

Deterioration of joint health”-2>2

Zero bleeds for all not achievable*1¢

Poor HRQoL 8243233

IV access'¢?”

Immunogenicity impacts®®

Breakthrough and subclinical bleeds¢

Activity peaks and troughs®!

Inter-patient PK variability requires treatment
individualization®

Joint damage is not completely prevented’2>2¢

Suboptimal HRQoL 82453233

IV access'?

Unknown immunogenicity impacts in PUPs®>

No long-term safety analyses

Long-term data on joint health and HRQoL not currently
available

Limited flexibility and, due to bioequivalence level, adjuvant
FVIII required for trauma, surgery, and high-risk activity®”

Injection site reactions®®

Long-term data on joint health, and HRQoL not currently
available

Limited long-term safety analyses

AE burden, including risk of thrombotic events, injection site
reaction and ALT elevation®!

Long-term data on joint health, and HRQoL not currently
available

Limited long-term safety analyses

Risk of thrombotic events'!

Long-term data on joint health, and HRQoL not currently
available

No long-term safety analyses

Waiting for data from initial clinical trials (NCT04073498)

Unpredictable and variable level and duration of
expression?!

Many exclusion criterial®?1

Safety concerns including ALT elevation and need for
immunosuppression?’

Limited long-term safety analyses

Abbreviations: AAV5, Adeno-associated virus serotype 5; ABR, annualized bleed rate; APC, activated protein C; AE, adverse event; ALT, alanine trans-
ferase; EHL, extended half-life; FVa, activated factor V; FVIII, factor VIII; FIX, factor IX; HRQoL, health-related quality of life; IV, intravenous; PUP, previously
untreated patient; SHL, standard half-life; VWF, von Willebrand Factor.

85UB017 SUOWILIOD SANERID 3ot |dde ay) Ag peuienob a1e sejoie O '8sn J0 S9Nl o} Akeuq18UlUO 8|1 U (SUONIPUOD-PUE-SWSIAL0Y A8 | M ARIq U UO//SANL) SUONIPUOD PUe SWIS | 81 89S *[1Z02/L0/ST] Uo AreiqiTauliuo A8|im ‘(19n) urAnoT 8@ anbijoyed 1N jBYD U3 a1edeyiolqig Aq TEOST @eu/TTTT 0T/I0p/L0d A8 | i Akeiq | puljuo//:Sdny wolj pepeojumod ‘0 '9TSZSIET



+ | wigy Haemophilia ¢dWFH

HOLME ET AL.

3 | THE CONSEQUENCES OF JOINT BLEEDS ON
HRQOL

The majority of people with severe haemophilia and nearly all individu-
als in the absence of prophylaxis, will, at some point, develop chronic
haemophilic arthropathy.”2526 Currently, people with haemophilia
have to experience a long-term decline in joint health, which seems
inevitable given that haemophilic arthropathy can evolve even in the
absence of symptomatic joint bleeds?” and regardless of the disease
severity.2® This is thought to be due to subclinical or microbleeds
and early-stage asymptomatic synovitis, which progresses to predom-
inantly symptomatic chronic synovitis and subsequent arthropathy.¢
This notion is supported by the observation that seemingly normal
joints can reveal abnormal structures when assessed with magnetic
resonance imaging.! This silent disease progression has historically
confounded detection and treatment, resulting in a population with
mobility limitations and a burden of joint pain.

People with haemophilia often consider pain as a marker for bleed-
ing only and not arthropathy; therefore, experiencing pain results
in anxiety around participating in physical activity and rehabilita-
tion, leading to a vicious circle since successful physical activity and
rehabilitation would improve HRQoL.2? Pain, both anticipated and
experienced, becomes a cognitive burden that impacts behaviours and
physical activity choices.?° It is evident that living with (or with the
fear of) chronic pain can increase levels of depression and anxiety.3?
Every bleed has a cumulative effect, and the decrease in HRQoL has a
measurable impact on both drug-related and non-drug-related direct
costs.31:32

The complex interplay between joint disease, bleeding (including
subclinical bleeding), and pain causes an economic burden driven by
frequent hospitalizations (both in-patient and outpatient appoint-
ments), orthopaedic surgeries, rehabilitation treatments, reduced
work productivity, decreased social participation, and poor mental
health.33 The vicious circle may lead to impaired adherence to treat-
ment due to pain, depression and anxiety.?8 Consequently, reliance
on healthcare professionals (HCPs), as well as direct medical costs,
are increased?3; a burden that may not substantially differ between
people with moderate and severe haemophilia.?® Recent advances
in treatment increase protection from bleeding and thereby help

promote health equity.

4 | NORMALIZATION AS A NEW STANDARD OF
CARE

Normalization of haemostasis could begin to be targeted with the most
recent factor replacement therapy or gene therapy, and possibly with
non-factor therapy and rebalancing options (depending on their effi-
cacy in clinical trials). These strategies offer different mechanisms of
actions, characteristics and clinical implications. Regardless of how
Normalization is achieved, it should allow people with haemophilia to

withstand minor trauma without triggering even a subclinical bleed

(annualized joint bleeding rate of zero), thus avoiding joint damage,
synovitis and chronic haemophilic joint disease, (or preventing fur-
ther haemophilia-related deterioration in individuals who already have
impaired joint health) as well as other life-threatening or debilitating
bleeds. This would give people with haemophilia the mental stabil-
ity and security to pursue social and professional physical activities
without any anxiety about the potential short- and long-term reper-
cussions on their joints and general health. A therapy option that
has a simple dosing schedule would result in simpler clinical decision-
making, allowing HCPs and multidisciplinary teams (MDTs) more time
to focus on the management of comorbidities, while increasing adher-
ence by empowering people with haemophilia to proactively manage
their haemophilia. Individuals should have the confidence to make
unrestricted life choices, enabling them to achieve goals regardless
of haemophilia. If people with haemophilia can live a life with similar
aspirations to peers unaffected by haemophilia, then improved mental
health and emotional and psychosocial well-being may be realized.

Achieving Normalization of haemostasis and HRQoL will require the
haemophilia medical community to commit to making health equity a
reality for all people with haemophilia. Central to this will be the role
of the MDT facilitating a holistic approach to treatment and care. Nor-
malization should be the aim for all people with haemophilia regardless
of their disease severity, eligibility, financial resources or geographi-
cal restrictions of treatment, even if healthcare disparities result in
an uneven playing field. This is highlighted by the WFH 2020 annual
global survey, which reported that only 12.3% of the FVIII consumed
was destined to treat 63% of the population living in low- and lower-
middle-income countries.®* Such global wealth inequalities will always
confound those seeking health equity, but it is only through challenging
standards of care that we can begin to effect change.

The benefits of Normalization, and the means by which it is achieved,
are largely dependent on the individual’s phase of life and individual
status. In a young child, the advantage of Normalization would be to
maintain pristine joint health, unlike an adult who may already have
sustained irreversible joint damage. However, in the case of a child,
not all treatment options are currently available. It is vital to look at
the application of Normalization for those that already have multiple
joint arthropathy, along with those who do not have joint health dete-
rioration, as they can also benefit from reduced pain, prevention of
further joint damage and improvements in HRQoL. Therefore, the path
to Normalization of haemostasis will need to be adapted to each person
with haemophilia, taking into account the phases of life, pathophysi-
ology, treatment options, comorbidities and the individual’s personal

aspirations.

5 | CONCLUDING REMARKS

Although the concept of Normalization shared in this manuscript is
aspirational, the time has come where health equity is an attainable
goal in haemophilia (Supplementary video). Challenging the status quo

will require those who believe that Normalization is possible to prepare
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the path so that others may follow. To achieve health equity, treatment
goals and clinical measures need to be re-framed in the context of the
Normalization of haemostasis and its assessment. There is currently
enough evidence and reasons that the concept of Normalization should
represent the beginning of the journey to elevate standards of care and
provide optimal treatment for all people with haemophilia—the con-
versation needs to continue with all stakeholders in the community as

we explore how Normalization can become a clinical reality for all.
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