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Expert opinion on the UK standard of care
for haemophilia patients with inhibitors:
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Abstract

Background and Aims: Despite advances in haemophilia care, inhibitor development remains
a significant complication. Although viable treatment options exist, there is some divergence
of opinion in the appropriate standard approach to care and goals of treatment. The aim of this
study was to assess consensus on United Kingdom (UK) standard of care for child and adult
haemophilia patients with inhibitors.

Methods: A modified Delphi study was conducted using a two-round online survey. A
haemophilia expert steering committee and published literature informed the Round

1 questionnaire. Invited participants included haematologists, haemophilia nurses and
physiotherapists who had treated at least one haemophilia patient with inhibitors in the past
Syears. Consensus for 6-point Likert scale questions was pre-defined as =70% participants
selecting 1-2 (disagreement) or 5-6 (agreement].

Results: In all, 46.7% and 35.9% questions achieved consensus in Rounds 1 (n=41) and 2
(n=34), respectively. Consensus was reached on the importance of improving quality of life
(QoL) and reaching clinical goals such as bleed prevention, eradication of inhibitors and pain
management. There was agreement on criteria constituting adequate/inadequate responses
to immune tolerance induction (ITl) and the appropriate factor VIl dose to address suboptimal
ITI response. Opinions varied on treatment aims for adults and children/adolescents, when to
offer prophylaxis with bypassing agents and expectations of prophylaxis. Consensus was also
lacking on appropriate treatment for mild/moderate patients with inhibitors.

Conclusion: UK healthcare professionals appear to be aligned on the clinical goals and

role of IT when managing haemophilia patients with inhibitors, although novel treatment
developments may require reassessment of these goals. Lack of consensus on prophylaxis
with bypassing agents and management of mild/moderate cases identifies a need for further
research to establish more comprehensive, evidence-based treatment guidance, particularly
for those patients who are unable/prefer not to receive non-factor therapies.

Keywords: adult, children, consensus, Delphi panel, haemophilia, inhibitors

Received: 8 February 2021; revised manuscript accepted: 3 March 2021.

Introduction

Haemophilia is an X-linked bleeding disorder that
is typically managed through factor replacement
therapy. In 5-7% of all haemophilia A and B
patients, and ~30% of severe haemophilia A cases,
antibodies known as ‘inhibitors’ can form in

response to regular treatment with exogenous clot-
ting factors.!>2 Inhibitors impair the effectiveness of
factor replacement therapy by reducing or fully
neutralising the efficacy of infused factor concen-
trates.>»* Available treatment options include
immune tolerance induction (ITI) and bypassing
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agents (BPAs), such as activated prothrombin
complex concentrates (aPCC) or recombinant
activated factor VIIa (rFVIla), either on demand
or prophylactically.5:¢ Furthermore, since initiation
of this study, the non-factor therapy emicizumab
has been licensed, and other treatments such as
anticoagulant inhibitors (e.g. fiturisan in phaseIIl
trials) and anti-tissue factor pathway therapies
(e.g. concizumab and marstacimab) are in devel-
opment for the treatment of haemophilia A patients
with FVIII inhibitors.-8

Whilst aspects of multidisciplinary care for haemo-
philia patients with inhibitors have been discussed
in both international and European guidelines as
well as the United Kingdom Haemophilia Centre
Doctors’ Organisation (UKHCDO) guidance,’12
some factors relating to the clinical standard of care
for UK patients remain unclear. Treatment deci-
sions are complicated by differing clinical and social
needs of patient subpopulations, for example adults
versus children/adolescents.!> As novel therapies
emerge, reassessment of these unmet needs of hae-
mophilia patients with inhibitors is necessary, to
determine optimal management strategies.

The Delphi technique offers a systematic, robust
and reproducible methodology, using an iterative
process to gather consensus from a group of
experts via a series of questionnaires.!* We sought
to establish consensus on the UK standard of care
for adult and child/adolescent haemophilia
patients with inhibitors using a modified Delphi
study conducted between May 2017 and
November 2018.

Materials and methods

Steering committee

A multidisciplinary steering committee (SC) of
healthcare professionals (HCPs) with expertise in
treating haemophilia patients with inhibitors was
selected by an employee of Roche Products Ltd
(GT). SC members were selected based on experi-
ence in treating haemophilia patients, irrespective of
the treatments used in their practice. The SC com-
prised two Consultant Haematologists (PC, GD), a
Consultant Paediatric Haematologist (EC), a Clinical
Academic (KK) and a Haemophilia Physiotherapist
(TF). The SC scoped key themes/questions to be
explored and assisted with recruitment of Delphi
panel participants. The committee also critically

reviewed questionnaire results and supported devel-
opment of subsequent rounds (coordinated by AG,
FR and GT; Figure 1). To avoid bias, the SC did
not complete the questionnaires.

Delphi panel participants

Participants were invited via email using conveni-
ence sampling and a person-to-person cascade
approach,!>-17 with a focus on ensuring represen-
tation of different multidisciplinary roles and UK
regions. Eligible participants had experience
treating at least one haemophilia patient with
inhibitors within the last 5 years. Individuals wish-
ing to participate were asked to respond to the
invitation email and confirm their eligibility. All
responses remained anonymous to other partici-
pants and to the SC throughout.

Study design

This study used a modified Delphi method, dif-
fering from the classical Delphi method in several
ways, for example, an initial exploratory ques-
tionnaire containing mainly open-ended response
questions to inform the next round was not con-
ducted.!” In addition, classical Delphi studies are
typically designed to continue until consensus is
achieved for all questions.!” However, the proto-
col for this study specified three or fewer rounds,
with the exact number decided by the SC on the
basis of results from previous rounds and the fea-
sibility of obtaining further information of value.

Written consent was obtained from all partici-
pants prior to their completion of the Delphi
questionnaires. As no patients were involved in
the study, ethical approval was not required.

Round T questionnaire development

and distribution

A targeted literature review (TLR) was performed
in May 2017 to identify existing haemophilia treat-
ment guidelines (TLR strategy and results
described in Supplemental Tables S1 and S2,
respectively).10:18-20 A preliminary teleconference
call was held with SC members to discuss TLR
results and to determine key objectives of the
study. SC members attended a face-to-face meet-
ing in December 2017 to provide feedback on a
draft study protocol and to select overarching
themes to be investigated. Committee feedback on
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Targeted background literature searches

May 2017
« 27 guideline documents identified

SC kick-off teleconference
18t July 2017

Protocol development

Face-to-face SC meeting
11th December 2017

« Draft protocol reviewed by SC and finalised
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Round 1 questionnaire development

30 questions included based on literature and feedback from the SC

Participation invitation emails sent

June 2018

« Invitations sent to 184 haematologists, and haemophilia nurses and
physiotherapists with experience of treating =1 haemophilia patient with
inhibitors within the last 5 years

« 60 healthcare professionals agreed to take part

Round 1 questionnaire open [a]
25t June — 24t July 2018

Round 1 processing and synthesis of results

» 41 participants completed Round 1 questionnaire
« 47% (14/30) questions achieved consensus [b]

Round 2 questionnaire development

« Questions reaching consensus at Round 1 removed
« Round 1 questions restated or rephrased [c]

* 3% (1/30) restated

« 50% (15/30) rephrased
« 39 questions included [d]

Round 2 questionnaire open [a]
25th October — 20t November 2018

Round 2 processing and synthesis of results

« 34 participants completed Round 2 questionnaire
* 36% (14/39) achieved consensus [b]

Delphi Study Concluded

Figure 1. Delphi study design. (a) SurveyMonkey® questionnaire distributed as a web link via email to
haematologists and haemophilia nurses/physiotherapists with experience of treating at least one haemophilia
patient with inhibitors in the last 5years. (b) Consensus: =70% agreement/disagreement. (c) Restated if
achieved between =60% and <70% agreement/disagreement or rephrased if <60% agreement/disagreement.
(d) Number of questions asked in the Round 2 questionnaire increased due to some Round 1 questions being

rephrased as multiple questions.
SC, steering committee.
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potential questions and TLR results informed the
Round 1 questionnaire. Questions were stratified
according to whether they related to adult care
only, care of children/adolescents only or both
(referred to as ‘general care’). In the surveys, ‘gen-
eral care’ questions were posed to all respondents,
and participants could then choose to exclusively
answer ‘adult care’ questions or ‘child/adolescent
care’ questions only, or both sets, based on their
clinical experience. Participants opting to answer
‘adult care’ questions only were unable to record a
response for ‘child/adolescent care’ questions in
that questionnaire round (and vice versa).
Throughout, participants were asked to consider
their answers in relation to both haemophilia
A and B patients unless specified otherwise.
Participants were also given the option to select ‘do
not wish to answer (DNW)’. A pilot of the initial
questionnaire was not conducted, as this was
expected to delay initiation of the study,?! thereby
decreasing the relevance of results given the rap-
idly evolving haemophilia treatment landscape.”

Questionnaires were delivered to participants
through SurveyMonkey® (SurveyMonkey Inc.,
San Mateo, CA, USA, www.surveymonkey.com;
Supplemental Information file 1) using a weblink
via email.

Question types and pre-specified consensus
thresholds

Five question types were included (Table 1):
Likert scale, ranking, single-option, numerical
and free-text questions. Questions were deemed
to have reached consensus if =70% participants
agreed/disagreed (Likert scale), if a Kendall’s W
stat (W) =0.7 was achieved (ranking), or if =70%
participants selected the same option (single-
option). Questions that did not achieve consensus
were rephrased or restated in the subsequent
round, depending on levels of agreement/disa-
greement (rephrasing/restating thresholds
detailed in Table 1). Consensus was not assessed
for open-ended numerical and free-text ques-
tions, but responses were instead used to inform
questions for the subsequent round.

Round 2 questionnaire development and
distribution

Questions reaching consensus in Round 1 were
removed from Round 2. Some questions/options

were rephrased with a view to increasing the like-
lihood of achieving consensus in the subsequent
round, whilst others were split into multiple ques-
tions to gather more detailed information. Open-
ended numerical questions in Round 1 were used
to inform single-option questions in Round 2.%>
In response to free-text feedback, additional ques-
tions were added, as well as an ‘insufficient exper-
tise (IE)’ option for all questions.

The Round 2 questionnaire (Supplemental
Information 2) was delivered to participants via
email, accompanied by a reminder of their
response and overall results from the previous
round, to encourage achievement of consensus.!?

Processing and synthesis of results

All results were exported from SurveyMonkey®
and analyses conducted in Microsoft Excel®
2016. Round 1 and Round 2 questionnaire
responses were collated and analysed to assess
consensus achievement, by calculating response
distribution. DNW responses were considered
neither agreement or disagreement and IE
responses were removed prior to analysis. The
proportion of participants selecting each option
was calculated using the total number with suffi-
cient experience (deducting IE responses) as the
denominator. One participant answered ‘adult
care’ questions only in Round 1 but answered
‘adult care’ and ‘child/adolescent care’ questions
in Round 2. For consistency, this participant’s
Round 2 child/adolescent-related responses were
not included in analyses.

Round 2 results, presented to the SC via email/
teleconference call, suggested that further rounds
would be unlikely to elicit consensus in light of
free-text responses received, as well as due to high
and persistent variability in responses. The SC
therefore decided to conclude the study after two
questionnaire rounds.

Results

Delphi study participation

Round 1 and 2 questionnaires were open from 25
June to 24 July 2018, and 25 October to 20
November 2018, respectively. Of 184 HCPs invited
to participate in the Delphi study, 60 agreed to take
part and 41 completed the Round 1 questionnaire
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(Figure 1). These included haemophilia physicians,
nurses and physiotherapists affiliated to UK hae-
mophilia treatment centres (Table 2). The Round
2 questionnaire was distributed to all 41 partici-
pants who completed Round 1 and 34 responses
were received (Figure 1).

Questionnaire results

In Round 1, 46.7% (14/30) of questions achieved
consensus. Following Round 1 analysis, 39 ques-
tions were asked in Round 2, and 35.9% (14/39)
reached consensus. Further details on individual
questions, the round in which they were asked,
and consensus levels achieved are available in
Table 3 and Supplemental Figure S1 (general
care), Table 4 and Supplemental Figure S2 (adult
care) and Table 5 and Supplemental Figure S3
(child/adolescent care); additional detail in
Supplemental Tables S3-S7.

Clinical goals. Restoring/maintaining an adult’s
independence and a child’s/adolescent’s lifestyle
were considered main priorities. Participants
agreed that joint health, pain (in adults) and qual-
ity of life (QoL) should be measured regularly in
routine comprehensive care visits using validated
tools. It was agreed that in children/adolescents
with inhibitors and adults with newly developed
inhibitors, the priority is to eradicate the inhibi-
tors. Similarly, participants agreed that for adults
with long-standing inhibitors who are unrespon-
sive to I'TI, and for children/adolescents on ITI,
the aim is for them to not have any bleeds.

Consensus was not reached on whether treatment
aims for adults with and without inhibitors are the
same, or whether inhibitor eradication is the pri-
ority for adults with long-standing inhibitors.

Role of ITI. Participants agreed that, in adults, tol-
erance is indicated when a half-life of >7h is
observed. If an inhibitor is no longer detected (via
a negative Bethesda assay), it was agreed that this
indicates a positive response to ITI, whilst an
inadequate response is best defined as an upward
trend or <20% reduction in inhibitor titre over
6 months. Participants agreed that if inadequate
response to I'TI is observed with a dose of <200
international units (IU)/kg/day, the dose should
be increased to 200 IU/kg/day. However, opinions
around ITI termination for patients responding
inadequately tended to differ.

Results  indicated  ‘plasma-derived  FVIII
(pdFVIII) alone’ as the most important recom-
mendation when offering a further round of ITI
to patients who inadequately respond to their first
round at the full dose of 200IU/kg/day (62.5%
ranked pdFVIII as highest priority). This was
most commonly followed by ‘pdFVIII and immu-
nosuppression’ and lastly ‘immunosuppression
alone’, although this order of priority did not
achieve consensus (W=0.16).

Bypassing agents. Consensus on whether anam-
nesis is an important consideration when select-
ing a therapy for a patient prior to/during I'TI, or
for a patient who has failed I'TI, was not achieved.
However, when selecting a therapy, participants
agreed that infusion requirements (volume and
frequency) and the avoidance of allergic reactions
must be considered.

Prophylaxis. Participants agreed that prophylaxis
with BPAs should be offered, if not already initi-
ated, to patients that have failed ITI. They also
agreed that prophylaxis with BPAs is justified in
adults and children/adolescents who have experi-
enced a single life-threatening bleed and for joint
protection. High-dose factor prophylaxis was also
considered justifiable in patients partially tolerised
to ITL.

For children/adolescents with inhibitors, partici-
pants agreed that an annual bleed rate (ABR) of
1-3 bleeds per year of any type or major bleeds
(joint or muscle) justified prophylaxis with BPAs
(Figure 2). In adults, no consensus was reached
on the ABR or number of major bleeds per year
(joint or muscle) justifying prophylaxis with
BPAs. Similarly, the number of joint bleeds per
year (any severity) justifying prophylaxis, did not
reach consensus for either adults or children.

Opinions varied regarding the change in number
of major and joint bleeds that would be consid-
ered a clinically significant improvement. A 30—
60% bleed reduction (any severity) was most
commonly selected for adults and children,
although these questions did not achieve consen-
sus (Figure 3).

Although consensus was not reached, the most
common treatment recommendation when an
improvement with prophylaxis with BPAs was
not observed in adults was to ‘increase frequency

journals.sagepub.com/home/tah
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Table 2. Participant demographics.

Professional roles of Number of

participants

Answered questions on
participants, n (%)  adult care only, n (%)

Answered questions
on child/adolescent
care only, n (%)

Answered questions on
adult care and child/
adolescent care, n (%)

Consultant haematologist 12(29.3) 7 (58.3)
Consultant paediatric 4(9.8) 0(0.0)
haematologist

Haemophilia nurse 13(31.7) 4(30.8)
Haemophilia 10 (24.4) 4 (40.0)

physiotherapist
Other 2 (4.9) 2 (100.0)

1(8.3)
4.(100.0)

7(53.8)
4 (40.0)

0 (0.0)

4(33.3)
0(0.0)

2 (15.4)
2 (20.0)

0 (0.0)

Number of haemophilia patients with inhibitors participants were currently treating/had treated

in the past 5years®

Number of participants,
n (%)

0 Inhibitor patients

1-2 Inhibitor patients
3-5 Inhibitor patients
>5 Inhibitor patients

Do not wish to answer

0(0.0)
8(19.5)
16 (39.0)
17 (41.5)

0 (0.0)

Location of institutions to which participants were affiliated

Number of participants,
n (%)

London

North West of England
Scotland

South East of England
South West of England
West Midlands
Yorkshire

Do not wish to answer

Other

9(22.0)
4(9.8)
31(7.3)
3(7.3)
7(17.1)
41(9.8)
3(7.3)

0 (0.0}
8(19.5)

Demographics of participants that responded to the Round 1 questionnaire.
a0ther roles: n=1 Haemophilia Research Nurse; n=1 Associate Specialist Haematology.

bAll respondents were required to have experience of treating =1 haemopbhilia patient with inhibitors; any individuals without experience, or who

chose not to answer this question, were excluded from the Delphi study.

of prophylactic treatment alone’ [63.2% (12/19)].  Patients with mild or moderate haemophilia. There
Conversely, the favoured recommendation in were differing opinions about whether adults with
children/adolescents was to ‘increase both dose mild or moderate haemophilia A should be treated
and frequency of prophylactic treatment’ [61.9% with ITI to eradicate inhibitors, regardless of
Participants did agree,

(13/21)]. bleeding phenotype.
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Table 3. Likert scale questions relating to the general care of haemopbhilia patients with inhibitors.

Question Percentage agreement/ Number of participants’ Delphi survey round
disagreement (%) responses included in
analysis (n)a

Joint health should be regularly measured in routine comprehensive
care visits by a suitably trained physiotherapist using a validated tool

41 Round 1

Infusion requirements (both volume and frequency) must be 32 Round 2

considered when selecting a therapy®

Quality of life should be regularly measured in routine comprehensive 41 Round 1

care visits using a validated tool

The number of major bleeds should be specifically considered when
deciding whether to offer prophylaxis with bypassing agents to a mild
or moderate haemophilia patients with inhibitorsc

34 Round 2

Inadequate response to ITl is best defined as an upward trend in
inhibitor titre or <20% reduction in inhibitor titre over a 6-month
period®

28 Round 2

The number of joint bleeds should be specifically considered when 34 Round 2
deciding whether to offer prophylaxis with bypassing agents to a mild
or moderate haemophilia patient with inhibitors¢

If inadequate response to ITl is observed at <2001U/kg/day, the dose 29 Round 2

can be increased to this level®

The avoidance of allergic reactions is a key factor which should be
considered when selecting a therapy

41 Round 1

The aims of treatment in haemophilia patients with inhibitors are 67.6 34 Round 2
completely different from the aims of treatment in haemophilia
patients without inhibitors [?]

Eradicating inhibitors is a priority in mild or moderate haemophilia 62.5 32 Round 2
patients with inhibitors®

Anamnesis is an important consideration when selecting a therapy 60.0 30 Round 2
prior to ITl or during ITI®

Anamnesis is an important consideration when selecting a therapy 56.7 30 Round 2
for a patient who has failed ITIP

Moderate haemophilia patients with inhibitors should not be routinely  46.9 32 Round 2
offered prophylaxis with bypassing agents®

For patients who inadequately respond to ITI, ITl should be 43.3 30 Round 2
terminatedd

Infusion requirements should be specifically considered when 42.4 33 Round 2
deciding whether to offer prophylaxis with bypassing agents to a mild
or moderate haemophilia patients with inhibitors®

Baseline factor activity levels should be specifically considered when  37.9 29 Round 2
deciding whether to offer prophylaxis with bypassing agents to a mild
or moderate haemophilia patients with inhibitors®

Mild haemophilia patients with inhibitors should not be routinely 37.9 29 Round 2
offered prophylaxis with bypassing agents®

A total of 41 participants answered questions on general care in Round 1, and 34 in Round 2. Questions achieving consensus agreement and
disagreement (=70% participants agreeing/disagreeing with the statement] are highlighted in dark blue and light blue, respectively. Where
questions did not achieve consensus in Round 1 and were carried forward to Round 2, only the Round 2 results are shown here.

aln Round 2, ‘IE" responses were removed prior to analysis.

bRephrased from question in Round 1.

‘New question added based on free-text response in Round 1.

dRound 1 question restated in Round 2.

IE, insufficient expertise; ITl, immune tolerance induction; U, international units.
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Table 4. Likert scale questions relating to the care of adults with haemophilia and inhibitors.

Question

Percentage agreement/ Number of participants’
disagreement (%) responses included in
analysis (n)a

Tolerance to factor therapy can be demonstrated in adults when a

half-life of >7h is observed®

When treating adults with newly-developed inhibitors, the priority

is to eradicate the inhibitorsP

High dose factor prophylaxis is justified in adults who are partially

tolerised to ITI¢

Pain in adults should be regularly measured in routine
comprehensive care visits using a validated tool

Prophylaxis with bypassing agents is justified in adults who require

joint preservation

Prophylaxis with bypassing agents is justified in adults who have

had a single life-threatening bleed

In adults who have failed ITI, prophylaxis with bypassing therapy

should be offered, if not already initiated

Restoring/maintaining an adult's independence should be the main

priority

When treating adults with long-standing inhibitors who are

unresponsive to ITl, the aim is for them to not have any bleeds®

If an inhibitor is no longer detected in adults (negative Bethesda

assay), this indicates a positive response to ITIb

When treating adults with long-standing inhibitors, the priority is

not to eradicate the inhibitorsb

Adults with haemophilia A and inhibitors should be treated with ITI

to eradicate their inhibitorsd

Delphi survey round

18

20

20

25

25

25

25

25

20

20

55.0

20

31.6 19

Round 2

Round 2

Round 2

Round 1

Round 1

Round 1

Round 1

Round 1

Round 2

Round 2

Round 2

Round 2

A total of 25 participants answered questions on care of adults in Round 1, and 20 in Round 2. Questions achieving consensus agreement and
disagreement (=70% participants agreeing/disagreeing with the statement] are highlighted in dark blue and light blue, respectively. Where
questions did not achieve consensus in Round 1 and were carried forward to Round 2, only the Round 2 results are shown here.

aln Round 2, ‘IE" responses were removed prior to analysis.
bRephrased from question in Round 1.
cRound 1 question restated in Round 2.

dNew question added based on free-text response in Round 1.

|E, insufficient expertise; ITl, immune tolerance induction.

however, that children/adolescents with mild/
moderate haemophilia A should be treated with
ITI to eradicate inhibitors. Opinions differed as to
the most important factor to be considered when
treating mild/moderate patients with inhibitors,
when the aim was to eradicate their inhibitors;
whilst consensus was not reached, ‘number or
severity of bleeds’ was most commonly selected
(Figure 4).

There were mixed opinions on whether mild or
moderate haemophilia patients with inhibitors
should be offered prophylaxis with BPAs and, if

so, whether infusion requirements and baseline
factor activity levels should be specifically consid-
ered. However, participants agreed that number
of bleeds (any type) and joint bleeds should be
considered when deciding whether to offer proph-
ylaxis with BPAs to the subpopulation of mild or
moderate haemophilia patients with inhibitors.

Discussion

Inhibitor development represents a significant
complication in the treatment of haemophilia, yet
uncertainty around some areas of best practice for
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Table 5. Likert scale questions relating to the care of children/adolescents with haemophilia and inhibitors.

Question
disagreement (%)

When treating children and adolescents with inhibitors on ITl, the
aim is for them to not have any bleedsP

In children and adolescents who have failed ITI, prophylaxis with
bypassing therapy should be offered, if not already initiated

Prophylaxis with bypassing agents is justified in children and
adolescents who require joint protection

Restoring/maintaining a child’s or an adolescent’s lifestyle, in
terms of their everyday activities, should be the main priority

A key aim of treatment in children and adolescents with
inhibitors is to eradicate the inhibitor

Prophylaxis with bypassing agents is justified in children and
adolescents who have had a single life-threatening bleed

High dose factor prophylaxis is justified in children and
adolescents who are partially tolerised to ITI

Children and adolescents with haemophilia A and inhibitors
should be treated with ITI to eradicate their inhibitors, regardless
of severityc

Percentage agreement/

Number of participants’
responses included in
analysis (n)?

Delphi survey round

22 Round 2
24 Round 1
24 Round 1
24 Round 1
24 Round 1
24 Round 1
24 Round 1
20 Round 2

A total of 24 participants answered questions on paediatric care in Round 1, and 22 in Round 2. Questions achieving consensus agreement and
disagreement (=70% participants agreeing/disagreeing with the statement] are highlighted in dark blue and light blue, respectively. Where
questions did not achieve consensus in Round 1 and were carried forward to Round 2, only the Round 2 results are shown here. One participant
answered the ‘adult care only’ questions in Round 1 but answered questions relating to the care of both children/adolescents and adults in Round 2.
For consistency with Round 1, this participant’s Round 2 child-related responses were not included in analyses.

aln Round 2, ‘IE" responses were removed prior to analysis.
bRephrased from question in Round 1.

°New question added based on free-text response in Round 1.
IE, insufficient expertise; ITl, immune tolerance induction.

this patient population continues to exist in the
UK. This Delphi study elicited expert consensus
on aspects of standard care for adults and chil-
dren/adolescents with inhibitors, with 46.7%
(14/30) and 35.9% (14/39) questions achieving
consensus in Rounds 1 and 2, respectively.

Participants agreed that joint health, pain (in
adults) and QoL should be measured regularly.
Although instruments for these outcomes are
available, often their use is impractical or has not
been standardised.?® Many outcome measures
fail to allow for the complexities of treating inhibi-
tor patients such as variation in bleeding pheno-
type, or the differing treatment priorities of adults
and children.!327:28

Generally, treatment goals were more ambitious
for children/adolescents than adults, with aims for

children/adolescents including inhibitor eradica-
tion and lower ABRs whilst on prophylaxis with
BPAs. This aligns with the more intensive treat-
ment approach associated with paediatric care
and is likely due to the increased importance of
maintaining  children’s joint  health.!3:2°
Participants were also better aligned on the num-
bers of major and joint bleeds justifying prophy-
laxis with BPAs in children compared with adults.
The lack of consensus pertaining to treatment of
adults suggests that further efforts should be
made to establish standard of care in this popula-
tion. The professional role of participants and,
subsequently, the likelihood that they would reg-
ularly work with adults and/or children, should
also be considered as a potential factor in this
variance. For example the majority of Consultant
Haematologists chose to answer questions on
adult care only, whilst Haemophilia Nurses
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ption questions relating to the number of bleeds per year justifying prophylaxis. Results

shown are from the Round 2 questionnaire (questions were informed by numerical questions in Round 1),
excluding participants who indicated they had insufficient expertise. The threshold for achieving consensus
(=70% participants selecting the same option), is marked by the dashed horizontal line. (a) Annual bleed rate.
Question worded as ‘What annual bleed rate do you feel justifies prophylaxis?’. (b] Number of major bleeds per

year (joint or musc

le). Question worded as ‘What number of major bleeds per year (joint or muscle) justifies

prophylaxis?’. (c) Number of joint bleeds per year. Question worded as ‘What number of joint bleeds per year

(any severity] justif

ies prophylaxis?'.
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Figure 3. Single-option questions relating to the percentage reduction in bleeds deemed to be a clinically
significant improvement. Results shown are from the Round 2 questionnaire (questions informed by numerical
questions in Round 1), excluding participants who indicated they had insufficient expertise. The threshold for
achieving consensus (=70% participants selecting the same option], is marked by the dashed horizontal line.
(a) Bleeds per year (any severity). Question worded as ‘Based on your response to the previous questions,
what percentage reduction in bleeds per year (any severity) on prophylaxis would you then consider to be a
clinically significant improvement?’. (b] Joint bleeds per year (any severity). Question worded as ‘Based on
your response to the previous question, what percentage reduction in joint bleeds per year (any severity) on
prophylaxis would you then consider to be a clinically significant improvement?’. (c] Major bleeds per year
(joint or muscle). Question worded as ‘Based on your response to the previous question, what percentage
reduction in major bleeds per year (joint or muscle) on prophylaxis would you then consider to be a clinically
significant improvement?’.
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Figure 4. The most important factor when treating mild/moderate patients with inhibitors, when aiming to
eradicate their inhibitors. Single-option question; results shown are from the Round 2 questionnaire, excluding
participants who indicated they had insufficient expertise; n=31. The threshold for achieving consensus
(=70% participants selecting the same option), is marked by the dashed horizontal line. Question worded as
‘Please select the most important factor to consider when treating mild/moderate haemophilia A patients with

inhibitors, when the aim is to eradicate their inhibitors’.

generally answered on child/adolescent care only
(Table 2). This may have potentially influenced
whether consensus was reached for individual
questions, and more broadly, for questionnaire
sections relating to different treatment areas. It is
also worth noting that the questionnaires did not
specifically refer to decisions pertaining to newly
diagnosed/acute presentation of inhibitors com-
pared with patients who have chronic inhibitors,
which typically require different approaches for
management. Although it is generally considered
to be more likely that adults will have had inhibi-
tors for longer periods of time than children, this
is not always the case and subsequently stratifying
by these two approaches may be of interest in
future studies.

Participants agreed on criteria constituting an
adequate/inadequate response to I'TI, suggesting
that UKHCDO guidelines describing these prin-
ciples at the time of study initiation were well
regarded.!® However, a lack of consensus around
best practice for patients who inadequately
respond to their first round of I'TT at full dose was
demonstrated. Since the conclusion of this study,
updated guidance has been published by the
World Federation of Hemophilia (WFH) in light
of the introduction of emicizumab, which

suggests that it may be possible for patients with
persistent inhibitors to delay or avoid ITIT alto-
gether with emicizumab prophylaxis, which may
resolve the existing uncertainty around the use of
ITI.'2 However, the WFH notes that there is a
paucity of data in this area, and subsequently I'TI,
and its use with non-factor therapies such as emi-
cizumab remains a topic of debate.!? Uncertainty
remains as to the appropriate I'TI dosing regimen
and when this should be initiated, although stud-
ies ongoing at the time of publication seek to
investigate this topic further.30-35

Although prophylaxis with BPAs was considered
to be a key treatment for haemophilia patients
with inhibitors who had failed I'TI at the time of
the study,3® the point at which it should be offered
was contentious. Whilst it was agreed that the
number of joint and major bleeds should be con-
sidered, opinions differed on the number of these
bleeds per year justifying prophylaxis, and to what
extent improvements are considered clinically
significant. Inter-individual differences have been
highlighted as a key reason for the lack of consen-
sus on prophylactic treatment and, in the advent
of newer therapies,?” treatment expectations are
likely to change further. Responses may also have
been complicated by variations in how bleeding is
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defined.?® It should be noted that in the advent of
non-factor therapies, use of prophylaxis with
BPAs in treating patients with inhibitors, is likely
to become less common.!! However, for those
patients who are unable/prefer not to receive non-
factor therapies, further guidance in the use of
prophylaxis would still be valuable.

Responses regarding care of patients with mild
or moderate haemophilia and inhibitors showed
considerable variation, with few questions
reaching consensus. Participants were not asked
specifically about the extent of their experience
with treatment of patients with mild/moderate
haemophilia in the questionnaires and, subse-
quently, any variation in experience between
participants may have contributed towards dif-
fering opinions/approaches in the management
of this patient group. In addition, treatment
decisions may also be complicated by heteroge-
neity in bleeding phenotypes of non-severe
haemophilia patients,* and the fact that many
mild/moderate patients clear their inhibitors
spontaneously, causing clinicians to delay treat-
ment.3%40 Furthermore, since inhibitor develop-
ment in mild/moderate haemophilia is less
common than in severe haemophilia,*! there are
limited data on ITT efficacy for this group, and
HCPs are likely to have less therapeutic experi-
ence with this subpopulation.4? The lack of con-
sensus in our study may also be reflective of the
previously published recommendation for man-
agement of non-severe haemophilia patients on
a case-by-case basis, with close follow up.43:44

More generally, the absence of consensus in more
than half of the questions in Rounds 1 and 2, may
suggest a need for more specific guidelines on
standard of care in this population. In rare condi-
tions like haemophilia, where clinicians may have
limited experience treating patients due to the
relatively small population, consensus on stand-
ard of care is often less easily achieved. In our
study, 58.5% of participants had treated five or
fewer haemophilia patients with inhibitors in the
past 5years, suggesting that limited experience
could have contributed to the variability in
responses to some questions. Furthermore, par-
ticipants likely had differing clinical experiences
due to their diverse job roles, which may have
impacted responses to individual questions, con-
tributing to the lack of consensus.

The Delphi technique has many key methodo-
logical advantages when eliciting expert consen-
sus. This method allows a variety of opinions to
be collected from a heterogeneous sample of
experts, allowing questionnaires to evolve based
on results/feedback by combining participants’
selected answers with optional free-text responses.
Anonymity of responses and the avoidance of
participants meeting face-to-face, ensured any
external bias was minimised. In our study, utilisa-
tion of an online tool to gather participant
responses allowed rapid collection and analysis of
results from a large number of geographically dis-
persed experts.

However, the Delphi method is not without limi-
tation; research has shown that social-psychologi-
cal factors may lead to experts with divergent
views feeling pressure to conform.17 Furthermore,
the Delphi method, unlike standard surveys,
requires ongoing time commitment from partici-
pants. This may lead to survey attrition, although
here we attempted to mitigate participant drop-
out by designing questionnaires to take <30 min
to complete. In light of this time commitment, it
is important to balance the feasibility of obtaining
information of value in subsequent rounds against
the implications of using further expert resource.
The potential for participant drop-out in a third
questionnaire round, in addition to analysis of
free-text responses indicating that consensus was
very unlikely to be achieved in a further round,
led the SC to decide to conclude the study after
Round 2. Whilst this decision avoided further
requirements of experts’ time, it should be
acknowledged as a limitation of the study given
that in a classical Delphi study, further rounds are
typically conducted until consensus is achieved.!?

As eluded to above, capturing consensus of opin-
ion as HCPs adapt treatment decisions in an
evolving treatment landscape presented difficul-
ties, and although this study aimed to establish
optimal management of the UK inhibitor popula-
tion, clinical opinions may have changed during
the 18-month process (May 2017-November
2018). Emicizumab was licensed by the EMA in
January 2018 following initiation of this study.”
Although no questions on emicizumab were
included in the questionnaires, the treatment was
mentioned several times in free-text comments as
a factor that influenced participants’ responses.
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It is therefore important to understand the cur-
rent and future impact novel therapies may have
within their licensed indications, and what areas
of unmet need will remain once the impact of
these treatments for haemophilia patients with
inhibitors has been evaluated. It would also be
important to understand how emicizumab, and
other novel treatments, can be used in combina-
tion with alternative interventions, such as ITI.
Finally, it cannot be assumed that all patients will
receive non-factor therapies in the future and,
subsequently, it is crucial that relevant guidance
is available in these situations.

Looking to the future, there are many opportuni-
ties to address outstanding areas of unmet need in
the field of haemophilia, including those areas
that did not achieve consensus in this study.
Future consensus studies could be expanded to
assess how treatment decisions differ for both
newly diagnosed and chronic inhibitors, as well as
to include the haemophilia population without
inhibitors, to understand how their treatment
expectations differ from patients with inhibitors
(particularly since treatment approaches for the
former tend to be more ambitious, focussing on
elimination of bleeding using prophylaxis).%
Furthermore, this study collected opinions exclu-
sively from HCPs and therefore future research
should consider collecting patients/carers’ opin-
ion in order to further understand the impact of
these decisions on patient/carer QoL.

Conclusion

This study demonstrated that UK healthcare pro-
fessionals were aligned on appropriate clinical
goals for haemophilia patients with inhibitors and
confirmed differences in treatment expectations
for adults and children/adolescents. There was
lack of consensus on factors relating to the use of
prophylaxis in this patient population, with mixed
opinions about the number of bleeds justifying its
use and the extent to which improvements in out-
comes should be considered clinically significant.
Opinion was also divided on best practice when
ITI has failed as well as the use of prophylaxis
with BPAs when treating mild and moderate
patients with inhibitors. This suggests that, as
emerging novel therapies become available, fur-
ther research is required to establish better treat-
ment guidance.
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