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Expert opinion on current and future prophylaxis therapies
aimed at improving protection for people with hemophilia A
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The next frontier in hemophilia A management has arrived. However, questions remain regarding the broader ap-
plicability of new and emerging hemophilia A therapies, such as the long-term safety and efficacy of non-factor
therapies and optimal regimens for individual patients. With an ever-evolving clinical landscape, it is imperative for
physicians to understand how available and future hemophilia A therapies could potentially be integrated into re-
al-life clinical practice to improve patient outcomes. Against this background, nine hemophilia experts from Central
European countries participated in a pre-advisory board meeting survey. The survey comprised 11 multiple-choice
questions about current treatment practices and future factor and non-factor replacement therapies. The survey
questions were developed to reflect current unmet needs in hemophilia management reflected in the literature. The
experts also took part in a follow-up advisory board meeting to discuss the most important unmet needs for hemophil-
1a management as well as the pre-meeting survey results. All experts highlighted the challenge of maintaining optimal
trough levels with prophylaxis as their most pressing concern. Targeting trough levels of 230-50 IU/L or even higher
to achieve less bleeding was highlighted as their preferred strategy. However, the experts had an equal opinion on how
this could be achieved (u.e., more efficacious non-factor therapies or factor therapy offering broader personalization
possibilities such as targeting trough levels to individual pharmacokinetic data). In summary, our study favors per-
sonalized prophylaxis to individual pharmacokinetic data rather than a "one-size-fits-all" approach to hemophilia A
management to maintain optimal trough levels for individual patients.

hemophilia, extended half-life, prophylaxis.

ABR - annualized bleed rate; aPCC — activated prothrombin complex concentrates;
BPAs — bypassing agents; BU — Bethesda units; EHL — extended half-life; FVIII/IX — factor VIII/IX; ITT — immune
tolerance induction; mHJHS — modified Haemophilia Joint Health Score; pd — plasma-derived; PPX — prophylaxis;
QoL — quality of life; r — recombinant; rFVIIIFc — recombinant FVIII Fc fusion protein; rFVIIIpeg — recombinant
pegylated FVIIL; SHL — standard half-life; siRNA — small interfering RNA; TFPI — tissue factor pathway inhibitor;
TGA — thrombin generation assays; WFH — World Federation of Hemophilia.
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INTRODUCTION

Patients with hemophilia have historically been treated by
replacement of the deficient coagulation factor using either plas-
ma-derived (pd) or recombinant (r) factor VIII/IX (FVIII/IX) re-
placement products [1-3]. One of the major limitations of factor
concentrates is the need for multiple intravenous access at least
two to three times weekly for prophylaxis (PPX) and/or on-de-
mand intravenous administration to treat acute bleeding [1-3].
In recent years, several strategies to reduce treatment burden by
extending the half-life of factor concentrates have led to the de-
velopment and approval of seven recombinant extended half-life
(EHL) products [4, 5]. Yet, despite effective PPX, the develop-
ment of allo-antibodies (inhibitors) to infused coagulation factor
continues to be the most frequent and serious complication in the
management of severe hemophilia, leading to an increased risk
of difficult-to-treat bleeding [4]. Bypassing agents (BPAs) such
as recombinant factor VIIa (rF'VIIa) and activated prothrombin
complex concentrates (aPCC) are standard treatments to circum-
vent factor use to treat acute bleeding in individuals with high-ti-
ter or high-responding inhibitors (=5 Bethesda units BU/mL),
but these agents are associated with inconsistent predictability
in terms of efficacy [6, 7]. For example, rFVIIa is effective in
70-100% of mild to severe bleeding episodes with high-respond-
ing inhibitors, with better results achievable when used early [8].

In 2018, the first non-factor replacement therapy, emici-
zumab, was approved for use in Europe for long-term PPX in
people of all ages who have congenital hemophilia A with FVIII
inhibitors or severe congenital hemophilia A (FVIII<1%) with-
out FVIII inhibitors [4, 9, 10]. Emicizumab, a bispecific mono-
clonal antibody that mimics the activity of FVIII by binding ac-
tivated factors IX and X, maintains a level of hemostatic activity
estimated at 9-10% of FVIII activity [11, 12] and thus offers
the potential for a clinically meaningful reduction of bleeding
episodes in patients with hemophilia A who have developed in-
hibitors compared to on-demand/prophylactic use of BPAs [4, 9,
10]. Its weekly subcutaneous dosing schedule has been reported
to provide health-related quality of life (QoL) and health status
benefits [9, 13]. However, unprovoked breakthrough bleeding
may still occur, plus emicizumab is insufficient on its own to pre-
vent bleeding in the setting of trauma or major surgery, neces-
sitating treatment with other BPAs such as rFVIIa and aPCC
[1, 9,13-16]. Breakthrough bleeding may also still occur with
emicizumab therapy, and serious thromboembolic safety con-
cerns with concomitant aPCC have been observed in the early
phase 3 HAVEN-1 trial [1, 9, 13—15]. Therefore, further data
are required to establish the long-term safety and efficacy out-
comes of emicizumab [17]. Furthermore, it has been suggested
that eradicating inhibitors via immune tolerance induction (ITT)
rather than treating suboptimally with large quantities of hemo-
static agents in hemophilia patients with life-long inhibitors may
be a preferred strategy from a cost-effectiveness and long-term
societal perspective [18].

Despite these remarkable advances in hemophilia manage-
ment over the past decade, challenges remain, including break-
through bleeding, progressive joint disease, inhibitor develop-
ment, lower efficacy of BPAs in inhibitor patients compared with
FVII/FIX replacement therapy in non-inhibitor patients, and
QoL aspects. Several innovative pharmacological agents with
unique mechanisms of action have shown the potential to allevi-
ate some of the current challenges presented with existing factor
replacement products by rebalancing hemostasis in people with
hemophilia A and B [7, 19]. Efanesoctocog alfa (BIVV001), a

novel fusion protein designed to overcome the von Willebrand
factor-imposed half-life ceiling and maintain high sustained fac-
tor VIII activity levels [20], was granted fast-track designation
in the US for the treatment of hemophilia A [21]. Non-factor
strategies in addition to emicizumab include subcutaneous small
interfering RNA (siRNA) prophylactic therapy to lower anti-
thrombin levels [7, 19, 22] and humanized monoclonal antibod-
ies that target the tissue factor pathway inhibitor (TTPI) [23, 24].
Gene therapy aiming for phenotypic cure is also being evaluated
[7, 25].

The updated World Federation of Hemophilia (WFH) 2020
guidelines reflect the latest developments in the management
of hemophilia [5]. PPX, redefined by the WFH, is considered
the standard of care for patients with hemophilia A and B [5].
The PPX treatment paradigm has shifted from simply increas-
ing factor levels to maintain a trough factor level of 1% towards
allowing people with hemophilia to lead healthy and active lives
[5]. Importantly, the WFH recognizes the need for physicians to
support higher trough levels (3-5%) to achieve PPX and intro-
duces steady-state hemostasis as a possible new target for PPX
[5]. Moreover, personalized PPX that takes into account patient
self-assessment and preference is also advised [5].

Physicians now face a plethora of challenging choices for
factor replacement, so it is important to understand how unmet
needs in the management of people with hemophilia can be ad-
dressed in the future. To this end, we summarize the results of a
pre-meeting survey and follow-up discussions from an advisory
board held by a group of hemophilia experts to gain valuable
insights into how new and emerging therapies may help improve
outcomes and QoL through individualized PPX and mainte-
nance of appropriate trough levels.

MATERIAL AND METHODS

Invitations from Sobi™, Switzerland, according to the latest
communication guidelines, were sent to nine expert hemophil-
ia opinion leaders from Central European countries (Bulgaria,
Croatia, Czech Republic, Hungary, Poland, Romania, Russia,
Slovakia, and Slovenia) to participate in a pre-meeting survey
and follow-up advisory board meeting. All nine (100%) invited
experts agreed to participate in the pre-meeting survey, which
took place between 14"-21% September 2021. Sobi developed
survey questions and response options about existing and future
factor and non-factor replacement therapies to reflect current
unmet needs in hemophilia management identified in the litera-
ture. The final 11 multiple-choice questions were: (1) What labo-
ratory assays are available in your practice? (2) How do challeng-
es in laboratory monitoring of different therapies using different
assays impact your therapy decision pathway in hemophilia A?
(3) Reflecting your clinical practice, which parameters have you
observed when introducing/switching a person with hemophilia
to an EHL product, e.g, recombinant FVIII Fc fusion protein
(rFVIIIFc), from a standard half-life (SHL) (pdFVIII or rFVIII)
product? (4) Have you experienced neutralizing antibody forma-
tion in previously treated hemophilia A patients without inhibi-
tors on prophylaxis in your clinical practice? (5) Do you experi-
ence an increased interest in non-factor replacement therapeutics
among hemophilia A patients without inhibitors? (6) Based on
your clinical experience and available data from the literature,
what is your opinion on the maintenance of joint health with
factor and non-factor therapies? (7) In your opinion, what is the
efficacy of factor versus non-factor therapy when aiming for 3-5%
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trough in hemophilia A prophylaxis? (8) What would you expect
if factor prophylaxis was intensified to aim for 10% trough in
hemophilia A? (9) In your opinion, which future PPX therapies
have the potential to become mainstream choices for people with
hemophilia A without inhibitors? (10) If EHL FVIII concentrate
was available at the same payer price as SHL FVIII, would you
consider switching a well-controlled person with hemophilia A
to EHL? and (11) In your opinion, how can QoL be improved in
the future for people with hemophilia A? These questions were
distributed and anonymously collected through the web-based
application Survey Monkey (SurveyMonkey, San Mateo, CA,
USA). Since the survey did not measure specific constructs, no
psychometric testing or content validity was conducted. No in-
centives were offered for participation in the survey, and no ex-
pert could review and change the given answers after submission.
All results were analyzed using descriptive statistics, and no for-
mal statistical analysis was performed.

The virtual follow-up advisory board meeting was held on
21* September 2021, which provided an opportunity for the ex-
perts to discuss the pre-meeting survey results.

RESULTS

Insights into hemophilia treaters' current
clinical practice

The experts were asked about the different laboratory assays
available in their practice. All nine experts had access to the tradi-
tional one-stage clotting assay to quantify FVIII activity to classi-
fy disease severity or monitor treatment. In addition, FVIII chro-
mogenic assays that use bovine- or human-based components

Reduced injection frequency

and thrombin-generation assays are available in the respective
laboratories of more than 50% of the experts. First, the experts
were asked: "How do challenges in laboratory monitoring of dif-
ferent therapies using different assays impact your therapy deci-
sion pathway in hemophilia A". For the majority of the experts
(77.8%), difficulties in laboratory monitoring did have somewhat
of an impact (44.4%) or was a real obstacle (33.3%) affecting
their treatment decision when choosing prophylaxis for a per-
son with hemophilia A. Next, the experts were asked about their
clinical observations when introducing/switching a person with
hemophilia to an EHL product, e.g, recombinant FVIII Fc fu-
sion protein (rFVIIIFc), from a standard half-life (SHL) (pdFVIII
or rFVIII) product (Figure 1). Eight experts indicated that they
had experienced better median annualized bleed rates (ABRs),
improved adherence, and higher patient satisfaction (Figure 1).
However, only one-third of the experts indicated that they had
experienced their patients on EHL prophylaxis consuming less
factor concentrate and complaining less about joint pain.

One-third of the experts stated that they had no experi-
ence of inhibitor formation in previously treated hemophilia A
patients without inhibitors on PPX in their clinical practice. In
addition, the experts indicated that inhibitor formation in pre-
viously treated children with hemophilia on any type of PPX is
rare. Notably, the experts reported no inhibitor formation for any
previously treated patient on EHL products, rFVIIIFc or recom-
binant pegylated FVIII (rFVIIIpeg), or the non-factor replace-
ment product, emicizumab; note: anti-emicizumab antibodies,
including some with emicizumab-neutralizing activity, have been
reported in a few people with hemophilia A treated with emici-
zumab [26-28].

Next, the experts were questioned about interest in non-fac-
tor replacement therapeutics among hemophilia patients with-
out inhibitors. People with hemophilia with a high intravenous
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Figure 1. Question: "Reflecting your clinical practice, which of the following have you observed when introducing/switching to EHL (e.g.,

rFVIIIFc) from SHL (pdFVIIl or rFVIII) products?”. Experts selected all options that applied. ABR - annualized bleeding rate; EHL - extended
half-life; rFVIIl - recombinant factor VIIl; rFVIIIFc - rFVIII fusion protein; pdFVIII - plasma-derived factor VIII; SHL - standard half-life.
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infusion burden were most likely to seek information about
non-factor products (66.7%), followed by patients with regular
bleeds (3.3%). However, two out of nine experts (22.2%) indicat-
ed that non-factor therapy was not yet available in their country
for patients with hemophilia without inhibitors.

The experts participating in the survey were asked their
opinion on maintaining joint health with factor and non-factor
therapies. An equal number of the experts indicated that they
had observed a significant reduction of spontaneous joint bleeds
in patients on both non-factor and EHL factor PPX (Figure 2).
One-third of experts indicated that they had observed fewer
spontaneous joint bleeds with non-factor therapy than with factor
therapy (Figure 2); however, as mentioned above, two of the ex-
perts had no experience with non-factor therapy as it is unavail-
able in their respective countries, so they would have agreed/dis-
agreed with this statement based on available evidence from the
literature.

Insights into experts' opinion of
existing prophylaxis therapies

Based on personal experience, the experts were asked their
opinion on the efficacy between factor and non-factor replace-
ment therapy when aiming for a target 3-5% trough in hemo-
philia A patients on PPX. Opinions differed, with an equal split
between the number of experts indicating that non-factor ther-
apy was more efficacious and those that stated factor therapy of-
fered broader personalization possibilities, e.g, targeting trough
levels to individual pharmacokinetic data, level and timing of
physical activity, condition of their musculoskeletal system etc,
in addition to similar efficacy to non-factor therapy (Figure 3).
Similarly, there was a split in opinion about whether factor ther-
apy offered similar or improved efficacy to non-factor therapy
if prophylaxis was to be intensified to aim for a 10% trough in
hemophilia A (Figure 4).

Insights into experts' opinion of
future prophylaxis therapies

When asked about future PPX in hemophilia patients with-
out inhibitors, the majority of the experts (88.9%) agreed that
the new class of FVIII replacement therapy, namely efanesoc-

tocog alfa (BIVVO0OL1), shows promise to become a mainstream
option because it has the potential for more optimal, extended
protection against all bleeding types in patients with severe he-
mophilia A, as compared with other hemostasis rebalancing ther-
apies and bispecific monoclonal antibodies such as emicizumab.
In addition, the experts unanimously agreed that if EHL FVIII
concentrate was available at the same payer price as SHL FVIII,
they would consider switching well-controlled patients in their
practice to EHL, mainly due to the ability to attain higher trough
levels.

The experts were asked their opinion on how QoL could be
improved in the future for people with hemophilia. More than
50% of the experts felt that more personalized treatment to in-
crease protection was very important, and the use of telemedi-
cine applications such as florio® HAEMO (Sobi) and MyPKFit™
(Takeda) was important/very important (Figure 5). On the other
hand, subcutaneous route of administration, fewer injections,
and enhanced education of patients and caregivers were consid-
ered less important strategies for improving QoL.

DISCUSSION

New and emerging therapies such as novel EHL factor con-
centrates and non-factor treatments will likely reshape hemophil-
ia care within the next decade, providing more efficacious and
convenient management options and possibly curative therapies.
To gain further insight into how these new treatments could po-
tentially be integrated into real-life clinical practice to improve
patient outcomes, hemophilia experts from nine countries across
Central Europe took part in a pre-meeting survey and follow-up
discussions. During the advisory board discussions, it was noted
that the most recent controversy in the hemophilia community
concerns the optimal trough level for PPX.

In patients with severe hemophilia, PPX was traditionally
considered the standard of care with the goal of treatment to
maintain factor levels well above 1% at all times, based on the
conventional aim to prevent joint bleeds and maintain muscu-
loskeletal health [5, 29]. However, there is increasing recogni-
tion and evidence from the literature that factor trough levels of
1-3% are insufficient to prevent bleeds in all patients with he-
mophilia [5]. It has also been suggested that maintaining higher
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Figure 2. Question: "Based on your clinical experience and available data from the literature, what is your opinion on maintenance of joint

health with factor and non-factor therapies?". Experts selected all options that applied. EHL - extended half-life.
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® Efficacy is similar, but factor therapy offers broader personalization possibilities

® Non-factor therapy is more efficacious (e.g., less SABR and more zero bleeds)

@ Factor therapy is better because it offers broader personalization possibilities

® Non-factor and factor therapy have similar efficacy

@ Efficacy is the same, but a higher proportion of zero bleeds is possible with non-factor therapy

Figure 3. Question: "In your opinion, is factor or non-factor therapy more efficacious when aiming for 3-5% trough in hemophilia A proph-

ylaxis?". sABR - spontaneous annualized bleeding rate.

factor levels (above 10%) may be optimal to prevent subclinical
bleeding and the gradual progression of joint disease over a lifes-
pan in very active patients [30]. The WFH has subsequently
redefined PPX based on patient outcome measures rather than
therapeutic doses or treatment regimen initiation time as the rou-
tine administration of a hemostatic agent to prevent bleeding in
people with hemophilia while allowing them to maintain an ac-
tive lifestyle and achieve QoL comparable to individuals without
hemophilia [5]. If the new treatment aim for PPX is to increase
the trough level, existing and future prophylactic regimens are
likely to require adjustment [5]. Maintaining such high trough
levels in some patients may lead to the re-shortening of longer
treatment intervals and, consequently, an increase of previously
reduced factor consumption, which has been an important ben-
efit of EHL products [30]. The WFH guidelines recommend
using emicizumab PPX as one possible option to prevent hemar-
throsis, both spontaneous and breakthrough bleeding, in pa-
tients with severe hemophilia A without inhibitors [5]. rFVIIIFc
1s strongly equivalent to emicizumab in terms of mean ABR
and proportion of patients with zero bleeds when considering a
conservative approach to target factor levels (1-3% trough) and
aiming for troughs of 3-5%; however, factor therapy offers more

© 2022 JOURNAL of MEDICINE and LIFE. VOL: 15 ISSUE: 4 APRIL 2022

personalization possibilities compared with emiciaumab [5, 31].
Moreover, serious thromboses and thrombotic microangiopathy
episodes associated with the concomitant use of aPCC were ob-
served in HAVEN-1, which led to emicizumab having a special
warning regarding its concomitant use with aPCC [9, 13]. Emi-
cizumab treatment also has the potential for immunogenicity,
albeit with a low neutralizing potential (<1% patients) [16, 32].
Therefore, there is an unmet need for additional, novel therapies
with long-term safety and efficacy data.

During the follow-up advisory board discussion, the nine
experts discussed their preference(s) to use therapies that target
higher trough levels between 3—5% or even higher to achieve less
bleeding for their hemophilia patients. The experts also discussed
the need to treat very active hemophilia A patients requiring
higher trough levels (5-10%) with EHL rFVIII PPX rather than
non-factor therapies. However, the experts noted that trough lev-
els are just one aspect of patients' care, and long-term clinical
outcome data needs to be collected to see whether such an ap-
proach can improve care.

EHL products prolong the half-life of recombinant coagula-
tion factors and allow a lower annual burden of intravenous in-
jections than SHL factor concentrates [4, 33]. Moreover, higher
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Figure 4. Question: "What would you expect if factor prophylaxis in hemophilia A is intensified to aim for 10% trough?". AUC - area under

curve.

trough levels of FVIII (2-3%) can be achieved with EHL than ucts, there was a reduction in injection frequency, better median
with SHL products [33-35]. A lower annual consumption in ABRs, improved adherence, and higher patient satisfaction. In
units of EHL products has also been reported in clinical trials addition, one-third of the experts reported that their patients
[34, 35]. The real-life experience of most of the experts in our had consumed fewer EHL units than the previous SHL prod-
survey was that for patients switching from SHL to EHL prod- uct. If costs were similar between SHL and EHL products, most
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Figure 5. Question: "In your opinion, how can quality of life (QoL) be improved for people with hemophilia A, ranking 1-5, 1 being most

important?".
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hemophilia experts in our survey stated that they would consider
switching their well-controlled patients to EHL products to attain
higher trough levels.

One of the most challenging complications in hemophilia A
treatment is the development of neutralizing anti-FVIII antibodies,
with up to approximately 30% of previously treated patients with
severe hemophilia A developing inhibitors [36—-38]. Consistent
with data from clinical trials with EHL products [34, 39], the nine
experts in our survey observed no inhibitor formation in real-life
clinical practice to date for their previously treated hemophilia A
patients on EHL products (rFVIIIFc or rFVIIIpeg) or emicizumab.

Because FVIII/FIX level is strongly correlated with dis-
ecase severity, hematologists have relied on factor level as the key
determinant of bleeding risk. Indeed, our survey shows that all
nine representative countries rely on the one-stage clotting assay.
The advent of EHL products and novel non-factor therapies,
e, emicizumab, subcutaneous siRNA prophylactic therapies
such as fitusiran, and anti-tissue factor pathway inhibitors such
as marstacimab, may lead to new challenges in laboratory moni-
toring of patients [40]. Notably, each of the latter therapies has a
different mechanism of action and requires a different monitor-
ing approach and assay [40]. Thrombin generation assays (TGA)
are "global" assays measuring the dynamics of the blood coag-
ulation process beyond endpoint assays [41]. TGA has demon-
strated a significant potential for monitoring the eflicacy of PPX
for various established and novel hemophilia therapies, includ-
ing non-factor therapies [41]. Yet, the use of global assays with
non-factor therapies such as emicizumab in the clinical setting is
still in its infancy [41]. Just over half of the experts in our survey
reported having access to two-stage chromogenic clotting assays
that can be used to measure the functional activity of FVIII/IX
or TGAs. Furthermore, most experts agreed that the complexi-
ty and difficulty in monitoring new innovative therapies would
significantly impact treatment decisions. In order to enable per-
sonalized treatment for hemophilia patients, it will be necessary
for specialized clinical laboratories to be fully equipped with the
required equipment, product-specific reagents, and expertise to
perform appropriate assays and monitor levels of coagulation ac-
tivity [40]. However, the option to prescribe newer therapies such
as emicizumab is not available in all the countries represented by
the experts in our survey yet.

Recurrent hemarthrosis leads to joint damage and hemo-
philic arthropathy, increasing morbidity and decreasing QoL [5].
Improvements in joint health have been observed over time in
hemophilia patients receiving EHL PPX, as assessed using the
modified Haemophilia Joint Health Score (mHJHS) [42]. Simi-
larly, with pooled data for long-term emicizumab PPX, low ABRs
are maintained and bleeding into target joints decreases substan-
tially with no new occurrences [43]. In real-life clinical practice,
our survey highlights that EHL factor and non-factor PPX ef-
fectively reduce spontaneous joint bleeds. However, the experts
agreed that careful, regular monitoring of joint status is required
to enable early intervention to prevent arthropathy. Non-fac-
tor prophylactic therapies are not associated with the peak and
trough curves of protection typically observed with factor pro-
phylaxis regimens. Although most patients on emicizumab do
not bleed, the experts agreed that this does not exclude residual
arthropathy, disability and chronic pain, which could be avoided
with factor peaks. Furthermore, experimental evidence suggests
that factor VIII plays a role in maintaining skeletal health [44,
45]. Therefore, caution is required in prescribing newer therapies
and long-term follow-up is required to understand more about
outcomes with emicizumab and other novel non-factor therapies.

© 2022 JOURNAL of MEDICINE and LIFE. VOL: 15 ISSUE: 4 APRIL 2022

Increased protection is an important trend, primarily
achievable through individualized PPX, education, EHL factor
concentrates, and electronic diary tools such as HaemoAssist®
2, Haemtrack, Smart Medication®, myPKFiT® and, the most
recently introduced app, florio® HAEMO [46-49]. Calculating
dose and dosing frequency based on individual pharmacokinetic
(PK) response to factor VIII (FVIII) infusions is the WFH ap-
proach for personalizing prophylactic regimens [5]. When asked
about strategies to improve QoL for patients in the future, more
than half of the experts agreed that personalized treatment to
increase protection is very important, and telemedicine appli-
cations are "very important" or "important". In addition, most
of the experts agreed that novel therapies such as the new class
of FVIII replacement therapy, efanesoctocog alfa (BIVV001),
would become another mainstream therapy due to its potential
to achieve personalized, extended protection against all bleeding
types in patients with severe hemophilia A.

This study has limitations. Given the small number of se-
lected experts who completed the survey, the opinions are un-
likely to represent the entire hemophilia community. It must also
be kept in mind that this particular survey was conducted in the
context of a highly dynamic and changing treatment landscape,
and as new clinical data become available, expert opinion may
change over time. The survey questions and response options
were developed by Sobi, Switzerland, to best reflect current un-
met needs in hemophilia management identified in the literature;
however, no content validity was performed to reduce the risk of
bias. Although the survey was conducted prior to the advisory
board discussions, it may be possible that the industry affiliations
of some authors led to unmindful response bias. During the fol-
low-up discussions, it was noted that the survey question relating
to QoL did not capture all elements that might impact QoL, e.g,
improving mobility, reducing pain or anxiety, allowing a more
unrestricted life etc.

Further, some aspects of this survey depended on experts'
opinions, experience, and memory, as well as the availability of
products in the represented countries, which may have influenced
responses and/or introduced elements of recall bias. Finally, oth-
er inherent limitations relate to the cross-sectional nature of the
survey. Therefore, the findings of this survey should be interpret-
ed in light of the limitations mentioned above.

CONCLUSIONS

EHL recombinant factor products and non-factor therapies
such as emicizumab are used in clinical practice. Many more new
therapies are at various stages of clinical development. How these
new therapies will be integrated into real-life clinical practice and
long-term outcome data of recently introduced treatment mo-
dalities remain to be defined at a later stage. For factor PPX,
targeting trough levels of at least 3-5% or even higher to achieve
less bleeding is now a widely accepted treatment strategy. Factor
PPX may be preferable for active hemophilia A patients rather
than non-factor therapy since it offers broader personalization
possibilities. However, maintaining such high trough levels may
require a re-shortening of longer treatment intervals, which has
been one of the most important benefits of available EHL prod-
ucts to date; this creates space for next-generation FVIII replace-
ment therapy.

In contrast to the peak and trough curves of protection typi-
cally observed with factor prophylaxis regimens, newer therapies
such as emicizumab reduce bleeding risk but do not necessarily

576



577

JOURNAL of MEDICINE =nd LIFE

exclude residual arthropathy, disability, and chronic pain. There-
fore, these newer therapies should be used with caution until
long-term follow-up data become available. Our study supports
individualized prophylaxis rather than a "one-size-fits-all" ap-
proach to attain optimal trough levels for each patient, as en-

dorsed by the WFH 2020 guidelines.

ACKNOWLEDGMENTS

Conflict of interest

ABat received resecarch funding from Novo Nordisk,
Octapharma and Sobi, honoraria for consultancy and/or speak-
ers fees from CSL Behring, Novo Nordisk, Octapharma, Sobi,
Roche, and Takeda; ABob received honoraria as a member
of advisory board and/or speaker from Bayer, CSL Behring,
Octapharma, Pfizer, Novo Nordisk, Roche, Takeda and Sobi;
TL received research funding from Bayer, CSL Behring, Catalist,
Grifols, Octapharma, Pfizer, Sanofi-Alnilam and Bioverative,
honoraria for advisory board participation from Roche and
Sobi, and lecture fees from Novo Nordisk, Roche and Sobi; LN
received consulting fees and honoraria for lectures from CSL
Behring, Sobi, Roche, Pfizer, Takeda, Novo Nordisk and Bayer;
IPZ received speaker fees from Bayer, Pfizer, Novo Nordisk,
Roche, Takeda and Sobi; PS received lecture fees from CSL
Behring, NovoNordisk, Octapharma, Roche, Sobi and Takeda;
JW received grant support from Alnylam Pharmaceuticals, LFB,
Novo Nordisk, Octapharma, Rigel Pharmaceuticals, Roche,
Shire/Takeda and Sobi, lecture fees from Alexion, Baxalta, CSL
Behring, Ferring Pharmaceuticals, Novo Nordisk, Octapharma,
Roche, Sanofi/Genzyme, Shire/Takeda, Siemens, Sobi and
Werfen; N7 and MB declare no conflicts of interest.

Ethical approval

Ethical approval for completing the survey or participation
in the discussion meeting was not requested since no identifying
data were collected, and consent was assumed by participating in
the survey and attending the online meeting.

Funding
Sobi (Switzerland) funded this survey.

Personal thanks

We thank Dr. Klara J. Belzar and XRL8 Health Ltd.,
Hertfordshire, UK, for medical writing support of the manu-
script (including writing, language editing, referencing, format-
ting, and proofreading), which was funded by Sobi (Switzerland).

Authorship

AB, AB, MB, TL, LN, IPZ, PS, NZ, JW equally contributed
to the conceptualization and methodology of the study and re-
viewing the manuscript.

REFERENCES

1. Fassel H, McGuinn C. Haemophilia: factoring in new therapies. Br J
Haematol. 2021;194(5):835-50; doi: 10.1111/bjh.17580.

2. Hermans C, Mancuso ME, Nolan B, Pasi KJ. Recombinant factor VIII Fc¢
for the treatment of haemophilia A. Eur J Haematol. 2021;106(6):745-61;
doi: 10.1111/¢jh.13610.

3. Berntorp E, Fischer K, Hart DP, Mancuso ME, ¢/ al. Haemophilia. Nat Rev
Dis Primers. 2021;7(1):45; doi: 10.1038/541572-021-00278-x.

4. Mannucci PM. Hemophilia therapy: the future has begun. Haematologica.
2020;105(3):545-53; doi: 10.3324/haematol.2019.232132.

20.

21.

23.

24.

25.

26.

Srivastava A, Santagostino E, Dougall A, Kitchen S, et al. WFH guidelines
for the management of hemophilia, 3" edition. Haemophilia. 2020;26(S6):
1-158; doi: 10.1111/hae.14046.

Shapiro AD, Mitchell IS, Nasr S. The future of bypassing agents for
hemophilia with inhibitors in the era of novel agents. ] Thromb Haemost.
2018;16(12):2362-74; doi: org/10.1111/jth.14296.

Okaygoun D, Oliveira DD, Soman S, Williams R. Advances in the
management of haemophilia: emerging treatments and their mechanisms.
J Biomed Sci. 2021;28(1):64; doi: 10.1186/512929-021-00760-4.

Lloyd Jones M, Wight J, Paisley S, Knight C. Control of bleeding in patients
with haemophilia A with inhibitors: a systematic review. Haemophilia.
2003;9(4):464-520; doi: 10.1046/§.1365-2516.2003.00782.x.

European Medicines Agency (EMA). Hemlibra - summary of product
characteristics (SmPC); Available from: https://www.ema.curopa.cu/en/
documents/product-information/hemlibra-epar-product-information_en.pdf
Krumb E, Fijnvandraat K, Makris M, Peyvandi F et al. Adoption of
emicizumab (Hemlibra®) for hemophilia A in Europe: Data from the
2020 European Association for Haemophilia and Allied Disorders survey.
Haemophilia. 2021;27(5):736-43; doi: 10.1111/hae.14372.

Muto A, Yoshihashi K, Takeda M, Kitazawa T, et al. Anti-factor IXa/X
bispecific antibody (ACE910): hemostatic potency against ongoing bleeds
in a hemophilia A model and the possibility of routine supplementation.
J Thromb Haemost. 2014;12(2):206-13; doi: 10.1111/jth.12474.

Kizilocak H, Marquez-Casas E, Malvar J, Carmona R, Young G.
Determining the approximate factor VIII level equivalency of patients with
severe hemophilia A on emicizumab using global hemostasis assays. Blood.
2019;134(Supplement_1):1134-; doi: 10.1182/blood-2019-123820.
Oldenburg J, Mahlangu JN, Kim B, Schmitt C, ¢t al. Emicizumab prophylaxis
in hemophilia A with inhibitors. N Engl ] Med. 2017;377(9):809-18; doi:
10.1056/NEJMoal703068.

Carcao M, Mancuso ME, Young G, Jiménez-Yuste V. Key questions in the
new hemophilia era: update on concomitant use of FVIII and emicizumab
in hemophilia A patients with inhibitors. Expert Rev Hematol. 2021;14(2):
143-8; doi: 10.1080/17474086.2021.1875817.

Banchev A, Batorova A, Faganel Kotnik B, Kiss C, et al. A cross-national
survey of people living with hemophilia: impact on daily living and patient
education in Central Europe. Patient Prefer Adherence. 2021;15:871-83; doi:
10.2147/ppa.S303822.

Young G, Liesner R, Chang T, Sidonio R, e/ al. A multicenter, open-label
phase 3 study of emicizumab prophylaxis in children with hemophilia A with
inhibitors. Blood. 2019;134(24):2127-38; doi: 10.1182/blood.2019001869.
Langer AL, Etra A, Aledort L. Evaluating the safety of emicizumab in
patients with hemophilia A. Expert Opin Drug Saf. 2018;17(12):1233-7; doi:
10.1080/14740338.2019.1551356.

Colowick AB, Bohn RL, Avorn J, Ewenstein BM. Immune tolerance
induction in hemophilia patients with inhibitors: costly can be cheaper. Blood.
2000;96(5):1698-702; doi: 10.1182/blood.V96.5.1698.

Ellsworth P, Ma A. Factor-mimetic and rebalancing therapies in hemophilia
A and B: the end of factor concentrates? Hematology. 2021;2021(1):219-25;
doi: 10.1182/hematology.2021000253.

Konkle BA, Shapiro AD, Quon DV, Staber JM, et al. BIVV001 fusion
protein as factor VIII replacement therapy for hemophilia A. N Engl ] Med.
2020;383(11):1018-27; doi: 10.1056/NEJMo0a2002699.

Drugs.com. Efanesoctocog alfa granted FDA fast track designation for
treatment of hemophilia A; Available from: https://www.drugs.com/
clinical_trials/efanesoctocog-alfa-granted-fda-fast-track-
designation-hemophilia-19233. html?utm_source=ddc&utm
_medium=rss&utm_campaign=Efanesoctocog+Alfa+Granted+
FDA+Fast+Track+Designation+for+Treatment+of+Hemophilia+A
Srivastava A, Rangarajan S, Kavakli K, Klamroth R, e/ al. Fitusiran, an
investigational siRNA therapeutic targeting antithrombin for the treatment
of hemophilia: first results from a phase 3 study to evaluate efficacy and safety
in people with hemophilia A or B without Inhibitors (ATLAS-A/B). Blood.
2021;138(Suppl 2):LBA-3; doi: 10.1182/blood-2021-155018.

Shapiro AD, Angchaisuksiri P, Astermark ], Benson G, et al. Subcutaneous
concizumab prophylaxis in hemophilia A and hemophilia A/B with
inhibitors: phase 2 trial results. Blood. 2019;134(22):1973-82; doi: 10.1182/
blood.2019001542.

Mabhlangu J, Lamas JL, Morales JC, Malan DR, ¢t al. Long-term safety and
efficacy of the anti-TFPI monoclonal antibody marstacimab in patients with
severe haemophilia A or B: results from a phase 2 long-term treatment study.
Abstract OC 32.4. Presented at the annual ISTH Congress 2021; 17-21 July
Philadelphia, PA, USA.

Ohmori T. Advances in gene therapy for hemophilia: basis, current status,
and future perspectives. Int J Hematol. 2020;111(1):31-41; doi: 10.1007/
$12185-018-2513-4.

Kaneda M, Kawasaki R, Matsumoto N, Abe H, e/ al. Detailed analysis of
anti-emicizumab antibody decreasing drug efficacy, using plasma samples
from a patient with hemophilia A. ] Thromb Haemost. 2021;19(12):2938-46;
doi: 10.1111/jth.15506.

Tripodi A, Santoro RC, Testa S, Molinari AC, et al. Position paper on
laboratory testing for patients with haemophilia. A consensus document from

© 2022 JOURNAL of MEDICINE and LIFE. VOL: 15 ISSUE: 4 APRIL 2022



28.

29.

30.

31,

32.

33.

34.

35.

36.

38.

©

2

0

JOURNAL of MEDICINE =nd LIFE

SISET, AICE, SIBioC and SIPMeL. Blood Transfus. 2019;17(3):229-36; doi:
10.2450/2019.0241-18.

Harroche A, Sefiane T, Desvages M, Borgel D, e al. Non-inhibitory
antibodies inducing increased emicizumab clearance in a severe haemophilia
A inhibitor patient. Haematologica. 2021;106(8):2287-90; doi: 10.3324/
haematol.2021.278579.

Nilsson IM, Berntorp E, Lofqvist T, Pettersson H. Twenty-five years'
experience of prophylactic treatment in severe haemophilia A and B. J Int
Med. 1992;232(1):25-32; doi: 10.1111/j.1365-2796.1992.tb00546.x.
Klamroth R, Windyga J, Radulescu V, Collins PW, ¢t al. Rurioctocog alfa pegol
PK-guided prophylaxis in hemophilia A: results from the phase 3 PROPEL
study. Blood. 2021;137(13):1818-27; doi: 10.1182/blood.2020005673.
Klamroth R, Wojciechowski P, Aballéa S, Diamand F, et al Efficacy of
rFVIIFc versus emicizumab for the treatment of patients with hemophilia A
without inhibitors: Matching-adjusted indirect comparison of A-LONG and
HAVEN trials. ] Blood Med. 2021;12:115-22; doi: 10.2147/jbm.S288283.
Paz-Pricl 1, Chang T, Asikanius E, Chebon S, e/ al Immunogenicity
of emicizumab in people with hemophilia A (PwHA): results from the
HAVEN 1-4 studies. Blood. 2018;132(Supplement 1):633-; doi: 10.1182/
blood-2018-99-118492.

Young G, Mahlangu JN. Extended half-life clotting factor concentrates:
results from published clinical trials. Haemophilia. 2016;22 Suppl 5:25-30;
doi: 10.1111/hae.13028.

Mancuso ME, Santagostino E. Outcome of clinical trials with new extended
half-life FVIII/IX concentrates. J Clin Med. 2017;6(4):39-54; doi: 10.3390/
jem6040039.

Aledort L, Mannucci PM, Schramm W, Tarantino M. Factor VIII
replacement is still the standard of care in haemophilia A. Blood Transfus.
2019;17(6):479-86; doi: 10.2450/2019.0211-19.

Dimichele D. Inhibitors: resolving diagnostic and therapeutic dilemmas.
Haemophilia. 2002;8(3):280-7; doi: 10.1046/5.1365-2516.2002.00626.x.
Eckhardt CL, van Velzen AS, Peters M, Astermark J, et al. Factor VIII gene
(F8) mutation and risk of inhibitor development in nonsevere hemophilia A.
Blood. 2013;122(11):1954-62; doi: 10.1182/blood-2013-02-483263.

Mecks SL, Batsuli G. Hemophilia and inhibitors: current treatment options
and potential new therapeutic approaches. Hematology Am Soc Hematol
Educ Program. 2016;2016(1):657-62; doi: 10.1182/asheducation-2016.1.657.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

22 JOURNAL of MEDICINE and LIFE. VOL: 15 ISSUE: 4 APRIL 2022

Collins P, Chalmers E, Chowdary P, Keeling D, et al. The use of enhanced
half-life coagulation factor concentrates in routine clinical practice: guidance
from UKHCDO. Haemophilia. 2016;22(4):487-98; doi: 10.1111/hae.13013.
LentingPJ. Laboratory monitoring of hemophilia A treatments: new challenges.
Blood Adv. 2020;4(9):2111-8; doi: 10.1182/bloodadvances.2019000849.
Aleman MM, Leksa NC, Peters R, Salas J. Assay challenges (and opportunities)
with non-factor VIII therapies for Hemophilia A. Expert Rev Mol Diagn.
2019;19(1):1-3; doi: 10.1080/14737159.2019.1554436.

Oldenburg J, Kulkarni R, Srivastava A, Mahlangu JN, e al. Improved joint
health in subjects with severe haemophilia A treated prophylactically with
recombinant factor VIII Fc fusion protein. Haemophilia. 2018;24(1):77-84;
doi: 10.1111/hae.13353.

Callaghan MU, Negrier C, Paz-Pricl I, Chang T} ¢ al. Long-term outcomes
with emicizumab prophylaxis for hemophilia A with or without FVIII
inhibitors from the HAVEN 1-4 studies. Blood. 2021;137(16):2231-42; doi:
10.1182/blood.2020009217.

Liel MS, Greenberg DL, Recht M, Vanck C, et al. Decreased bone density
and bone strength in a mouse model of severe factor VIII deficiency. Br J
Haematol. 2012;158(1):140-3; doi: 10.1111/§.1365-2141.2012.09101 x.
Lenting PJ, Denis CV, Christophe OD. Emicizumab, a bispecific antibody
recognizing coagulation factors IX and X: how does it actually compare to
factor VIII? Blood. 2017;130(23):2463-8; doi: 10.1182/blood-2017-08-801662.
Hay CRM, Xiang H, Scott M, Collins PW, et al. The haemtrack home
therapy reporting system: Design, implementation, strengths and weaknesses:
A report from UK Haemophilia Centre Doctors Organisation. Haemophilia.
2017;23(5):728-35; doi: 10.1111/hae.13287.

Mondorf W, Siegmund B, Mahnel R, Richter H, ¢t al. Haemoassist--a hand-
held electronic patient diary for haemophilia home care. Haemophilia.
2009;15(2):464-72; doi: 10.1111/§.1365-2516.2008.01941 .x.

Arvanitakis A, Berntorp E, Astermark J. A comparison of MyPKFiT
and WAPPS-Hemo as dosing tools for optimizing prophylaxis in patients
with severe haemophilia A treated with Octocog alfa. Haemophilia.
2021;27(3):417-24; doi: 10.1111/hae.14295.

Mondorf W, Eichler H, Fischer R, Holstein K, et al. Smart Medication™, an
clectronic diary for surveillance of haemophilia home care and optimization
of resource distribution. Hamostascologie. 2019;39(04):339-46; doi: 10.1055/
s-0038-1675575.

578



