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ABSTRACT

Background Hereditary transthyretin-mediated
amyloidosis is a rare, progressive and potentially life-
limiting multisystem disease, affecting every aspect of a
patient’s life.

Objectives This online international Delphi survey aimed
to evolve clinical—patient-led practical guidance, to inspire
and encourage a holistic approach to care that is managed
in specialist settings by multidisciplinary teams and
supported by allied healthcare professionals (HCPs) and
patient advocacy groups (PAGS).

Design A 14-member joint patient advocate—HCP primary
panel was convened including representation from PAGs
and key clinical specialties (neurology, cardiology, internal
medicine, physiotherapy, clinical psychology, dietetics and
specialist nursing). Guidance evolved on the care provision
needed to support seven core goals: early diagnosis and
treatment; disease monitoring and organisation of care;
maintenance of physical and mental health; family-centred
care and caregiver support; patient—doctor dialogue;
access to social support and social networking.
Participants From June to October 2022, 252 HCPs and
51 PAG representatives from 27 countries were invited to
participate in a Delphi survey. Of the 122 respondents who
answered at least one survey question, most were HCPs
(100, 82%) from specialist centres; the remainder were
PAG representatives (22, 18%).

Main outcome measure Both level of agreement and
feasibility in practice of each recommendation was tested
by two anonymised online Delphi voting rounds.

Results Based on an a priori threshold for consensus

of >75% agreement, the clinical—patient community
endorsed all but one recommendation. However, only
17/49 (35%) recommendations were identified by most
HCPs as a core part of routine care; the remainder

(32/49 (65%)) were identified as part of core care by
<50% of HCPs respondents, or as largely achievable by
30%—45% of HCPs. By comparison, PAGs recorded lower
implementation levels.

Conclusions Further consideration is needed on how to
evolve multidisciplinary services (supported by allied HCPs

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Led by a primary panel of patient advocates, plus
physicians and allied healthcare professionals
(HCPs) from specialist centres, this Delphi study
aimed to evolve recommendations for the delivery
of patient-centred multidisciplinary care based on
the needs and priorities of patients and their fam-
ilies affected by hereditary transthyretin-mediated
amyloidosis.

= Consensus was sought on 50 draft recommenda-
tions from the wider clinical community (mainly
neurologists and cardiologists) and representatives
from patient advocacy groups invited from 27
countries, who also provided a benchmark assess-
ment on the current application in practice of each
recommendation.

= Our survey, translated into French, Spanish and
Japanese, also invited anonymised written feedback
from patient representatives and HCPs with a spe-
cial interest in this rare disease.

= The Delphi survey succeeded in recruiting a large
panel of international voters; however, regional dif-
ferences in opinion and practice were not analysed,
and the majority of invited participants were from
Europe.

and PAGs) to address the complex needs of those affected
by this disease.

INTRODUCTION

Hereditary transthyretin-mediated amyloi-
dosis (ATTRv) is a rare, progressive and
highly disabling disease that affects people
with pathogenic transthyretin (TTR) gene
variants.' The accumulation of TTR amyloid
fibrils in multiple tissues causes a complex
array of symptoms, predominantly in the
peripheral nerves (associated with somatic
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and autonomic dysfunction), heart (associated with
symptoms of restrictive cardiomyopathy and conduc-
tion disorders), gastrointestinal tract (associated with
diarrhoea, early satiety, vomiting, unintentional weight
loss) and, more rarely, in the eyes and kidney.”> Owing to
the complexity and severity of this multisystem disease,
every aspect of a patient’s life—work, family and social—
are affected.” A coordinated holistic approach to care
is needed that considers an individual’s clinical, social
and spiritual needs and preferences as part of a compre-
hensive care plan. Through a partnership between
patient advocates and healthcare professionals (HCPs),
this study aimed to inform measures to overcome the
inequalities in healthcare provision, to enhance shared
decision-making and to promote the development of
personalised care. However, unlike similar initiatives in
other chronic diseases,”® ATTRv management requires
coordinated support from multiple specialties beyond
the core multidisciplinary team (MDT). Currently, care
is coordinated by specialist MDTs (including neurology,
cardiology, internal medicine and nurse specialists),
who may be located at regional or national centres.”"'
Patients may also be referred to other allied healthcare
specialists, including genetic services, ophthalmology,
physiotherapy, clinical psychology, nutrition and dietetic
service and occupational therapy.

Like other rare diseases, there are no universal standards
for the coordinated holistic care of patients with ATTRv
amyloidosis."”* ' As patients and their families learn to
become experts in their own condition, they often need
the support of the healthcare team to guide decisions on
their care."* " Clinical practice varies between countries,
as do the resources to diagnose and manage patients
with ATTRv amyloidosis.'® In 2019, the patient advocacy
group (PAG) coalition Amyloidosis Alliance called for an
expansion of local services, acknowledging the need for a
broader and more holistic approach to health and social

care, to reduce the burden of disease for patients and
their families."”

We report the results of an international study using
modified Delphi methodology'™ ' for the develop-
ment of practical guidance to inspire and encourage
a holistic approach to care that is managed by special-
ists in a multidisciplinary setting and supported by
allied HCPs and PAGs. This paper outlines the evolu-
tion of the clinical-patient representative-led recom-
mendations and presents their final iteration based
on findings from an international Delphi survey of
representatives from the clinical and patient commu-
nity. Both the validity (level of agreement) as well as
the feasibility of each recommendation in practice is
explored.

METHODS

Study design

Delphi is an iterative process that uses rounds of anony-
mised voting, leading to a convergence of experts’
judgements and opinion on a proposed statement/
recommendation.'® We used a modified Delphi method-
ology which included the following three steps (outlined
in figure 1): (1) formation of a Primary Consensus Panel
for the origination and agreement of draft recommen-
dations using anonymised online voting (Voting round
1); (2) anonymised online voting on translated draft
recommendations from the wider international clinical
community (Voting round 2) and (3) discussion and
modification of recommendations by Primary Consensus
Panel for final vote by the international panel if consensus
was not reached (Voting round 3). The aim was to achieve
consensus on recommendations for the holistic care of
people with ATTRv amyloidosis. Detailed descriptions of
the various stages of the consensus-building process are
provided in online supplemental appendix S1.

Pre-meeting
questionnaire

l

Primary Consensus Panel
virtual planning meeting

{

Theme identification
based on definition
for holistic care

Systematic
literature review

|

Primary Consensus Panel evolves draft
recommendations and criteria for consensus

|

Voting round 1: Primary Consensus Panel

|

Primary Consensus Panel review and
modification of draft recommendations

Draft
recommendations

International Voting round(s)
to achieve consensus

l

Primary Consensus Panel meets to finalise
recommendations, by published clinical guidance
and predefined level of community consensus

Consensus
recommendations
for holistic care
published

Figure 1 Modified Delphi methodology to build consensus on recommendations for the holistic care of people with ATTRv
amyloidosis. Modified Delphi methodology was used to achieve consensus, which included three steps: (1) formation of a
Primary Consensus Panel for the origination and agreement of draft recommendations using anonymised online voting (Voting
round 1); (2) anonymised online voting on translated draft recommendations from the wider international clinical community
(Voting round 2); (3) discussion and modification of recommendations by Primary Consensus Panel for final vote by the
international panel if consensus was not reached (Voting round 3). Detailed descriptions of the various stages of the consensus-
building process are provided in online supplemental appendix S1. ATTRYy, hereditary transthyretin-mediated amyloidosis.

Obici L, et al. BMJ Open 2023;13:€073130. doi:10.1136/bmjopen-2023-073130

“ybuAdoo Aq parosioid 1sanb Aq £20z ‘g lequiardas uo jwod g uadolwgy/:dny woly papeojumod ‘€202 loquiardas G uo 0STEL0-£20g-uadolwag/osTT 0T Se paysiignd 1sai :uado NG


https://dx.doi.org/10.1136/bmjopen-2023-073130
https://dx.doi.org/10.1136/bmjopen-2023-073130
http://bmjopen.bmj.com/

Open access

Monitoring of
presymptomatic gene
carriers (22,33-35)

Early
identification of
disease onset

Genetic counselling and
caregiver support (28,32)

Shared decision-
making

Accessible information
from reliable sources (28)

Patient-centred care

End of life care

Guidance on palliative
care services (29-31)

Named care coordinator (14)

HCP awareness and education
on ‘red flags’ (20-25)

Multisystem
assessment to
inform treatment
choices (20,25,26)

Accelerate
diagnosis and
treatment

Equitable
access to
treatment

MDT management
(3,23,26)

Symptom relief

Access to allied health
professionals and social
care (26,27)

Access to psychologist and
PAG community (23,27,28)

Figure 2 Opportunities and challenges for the delivery of care for patients with ATTRv amyloidosis and their caregivers. ATTRy,
hereditary transthyretin-mediated amyloidosis; HCP, healthcare professional; MDT, multidisciplinary team.

Primary Consensus Panel and scope for consensus

To ensure the draft recommendations reflected the
priorities of patients as well as the clinical experience of
the MDT, input was sought from a Primary Consensus
Panel (co-chaired by Dr Laura Obici, Internist, Italy, and
Rosaline Callaghan, PAG representative for Northern
Ireland and Republic of Ireland) and comprising both
PAG representatives and members of the multidisci-
plinary care team (neurology, cardiology, physiotherapy,
psychology, dietetics and specialist nursing). In the
initial stages, the 14-member joint patient advocate—-HCP
Primary Consensus Panel convened to consider the care
provision to support seven core goals on: (1) early diag-
nosis and access to treatment; (2) disease monitoring
and organisation of care; (3) maintenance of physical
and mental health, and quality of life; (4) family-centred
care and caregiver support; (5) patient-HCP dialogue
and shared decision-making; (6) access to community
and social support and (7) spiritual support and social
networking. Discussions were enriched by the findings
from a literature review (prepared in advance of the
first Primary Consensus Panel meeting; for details, see
online supplemental appendix S1). All members of the
Primary Consensus Panel took an active role in identi-
fying the challenges and opportunities which could be
addressed by the recommendations (figure 2)*'*#*% and

in the writing and reviewing of the recommendations,
using published evidence/guidelines (where available)
to support each recommendation. All members of the
Primary Consensus Panel were involved in the writing
and review of this paper.

Statement development

For each of the core themes, responsibility was assigned
to a writing group of 3-4 panel members (including
both PAG representatives and HCPs) who drafted the
recommendations reflecting on the goals and consider-
ations for optimal service design (figure 3). The panel
then convened to review the recommendations before a
consensus was established by the primary consensus panel
using an anonymised online Delphi survey (Voting round
1). To help improve accessibility to the online Delphi
survey, the final iteration of the draft recommendations
from the primary consensus panel were translated into
French, Spanish and Japanese.

International voting panel

Nominations for the international voting panel (ie, clini-
cians and PAG representatives with a special interest in
this rare disease) were provided by the Primary Consensus
Panel and national PAG representatives. In total, 252
HCPs with a special interest in the management of ATTRv
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Early diagnosis and access to treatment

il

@ Goal: Minimise delays in the diagnosis and treatment
initiation in symptomatic patients

- Diagnostic genetic testing with pre- and post-test counselling

- Pathology protocol to determine amyloid type

- Multidisciplinary specialist team baseline assessment

- Initiation of treatment and patient education after diagnosis

- Presymptomatic gene carrier follow-up

% Disease monitoring, care organisation

Goal: Promote collaborative and coordinated
multidisciplinary care

Qs

- Multidisciplinary specialist team protocolized monitoring with
clear progression criteria

« Specialist nursing including education, referral for additional
assessment and support, and care co-ordination

« Training of local and allied healthcare professionals

Maintenance of physical and mental health, and QoL

&
Goal: Tailored support according to the needs of
each patient
« Comprehensive allied healthcare support, including
rehabilitation services, psychology and nutrition

Family-centred care and caregiver support
Goal: Advocate for family-centred care and
caregiver support

« Cascade genetic testing with mandatory genetic counselling
for families

« Family/carer involvement in care and support planning
and implementation

Patient—HCP dialogue and shared decision-making

Goal: Foster an open and honest dialogue/partnership to
support shared decision-making

- Patient and family/carer education on condition
- Patient and family/carer involvement in care goal setting

Access to community and social support

Goal: Help patients maintain independence through
financial and social support

- Liaise with patient advocacy organisations to provide
information and support

Spiritual support and social networking

Goal: Encourage community programmes for patients and

families to promote acceptance, build resilience, and

support well-being

- Facilitate introductions between patients/families, and provide
information on patient associations

- Palliative care services to patients with life-limiting amyloidosis

Figure 3 Considerations for the delivery of care for patients with ATTRv amyloidosis and their caregivers. ATTRv, hereditary
transthyretin-mediated amyloidosis; HCP, healthcare professional; QoL, quality of life.

amyloidosis and 51 PAG representatives from 27 coun-
tries were invited to take partin the Delphi survey (online
supplemental figure S1). Prior to starting the survey, all
participants were required to provide consent for the
analysis of their anonymised answers.

Online Delphi survey design and analysis of the data
Consensus on the draft recommendations for holistic
care was assessed using an anonymised online voting
questionnaire. For each recommendation, the ques-
tionnaire tested two outcomes. First, it tested the level
of agreement for each recommendation based on a six-
point Likert scale: ‘1’ strongly agree; ‘2°, agree; ‘3’, agree
with minor changes; ‘4’, neither agree nor disagree; ‘5’,
disagree/strongly disagree and ‘6’, don’t know. Second,
voters were asked to assess the current level of implemen-
tation of each recommendation in their practice/service
setting, based on the following criteria: ‘1’, core—recom-
mendation is part of current practice; ‘2’, achievable—
recommendation is attainable with currently available
resources; ‘3’, aspirational—the recommendation is only
attainable with further funding or reorganisation of care
and ‘4’, not applicable. Voters were also given the oppor-
tunity to provide anonymised written feedback on each
recommendation.

An a priori threshold for consensus from the interna-
tional clinical community, was defined as at least 75%
group agreement (ie strongly agree or agree) for each
recommendation. This threshold aligns with the median

threshold identified from a systematic literature review
of Delphi consensus studies.’® The level of consensus on
each recommendation was analysed based on votes from
all respondents and their implementation based on the
votes from HCPs. A comparison was also made between
the votes from HCPs and PAG representatives to identify
any differences in either the level of consensus or the
application of recommendations in practice (evaluated
by the core theme and each individual recommendation).

Patient and public involvement (based on Guidance for
Reporting Involvement of Patients and the Public [GRIPP])
Representatives from five European ATTR Amyloidosis
PAGs (most of whom are patients) were invited to join the
Primary Consensus Panel and were involved as research
partners in all aspects of the Delphi survey. This included
taking part in all the consensus workshops, identifying
the scope, opportunities and challenges for the delivery
of holistic care to support patients and families affected
by ATTRv amyloidosis and writing the draft recommen-
dations. The Primary Consensus Panel, along with repre-
sentatives from many other national PAGs, identified the
participants for the Delphi survey (including HCPs and
PAG representatives from 27 countries). PAG represen-
tatives on the Primary Consensus Panel helped pilot the
electronic survey for the first phase of the Delphi survey
consensus process and helped check the comprehension
of the recommendations from the lay perspective, hence
improving the response rate to the Delphi from PAGs.
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They also worked with HCPs on the Primary Panel to
review comments from the Delphi survey round. The PAG
representatives contributed to development of the paper
and are coauthors. The final recommendations will be
disseminated to all study participants who asked for their
institution to be acknowledged on the paper (including
PAGs), via email. The authors will disseminate via confer-
ence presentations the findings from this Delphi survey.

RESULTS

Characteristics of respondents to the international Delphi survey
Between 1 June 2022 and 6 October 2022, 122 people (100
HCPs and 22 PAG representatives) responded to an invita-
tion from the panel co-chairs and consented to take partin
the Delphi survey and voted on at least one of the recom-
mendations. The response rates from invited HCPs and
PAG representatives were similar (100 of 252 (40%) invited
HCPs and 22 of 51 (43%) invited PAG representatives).
Most HCPs (88 of 100, 88%) were from specialist centres
that diagnose or treat patients with ATTRv amyloidosis and
the remainder were from referral centres. Neurologists
represented 37% (45) of total voting panel, cardiologists
(28, 23%), internists (8, 7%), amyloid specialists (7, 6%),
allied HCPs (7, 6%) and others (5, 4%). A consistently
high number of respondents (average 91%) voted on each
consensus statement as well as on the ‘application in prac-
tice’ for each statement (90% and 91% of HCPs and PAGs,
respectively). Respondents dedicated an average of 22min
to completing the survey and providing written feedback.

Draft statements

Overall, 50 recommendations based on seven core themes
were drafted by separate working groups, each made
up of 3-4 members from the Primary Consensus Panel.
Thereafter, the Primary Consensus Panel participated in
a preliminary round of voting (Voting round 1) to test
the level of agreement on the recommendations among
the panel members. Consensus was reached on all recom-
mendations; consequently, no significant updates were
made to the draft recommendations after Voting round
1. Most recommendations (78%) related to the first
three themes: (1) early diagnosis and access to treatment
(8 (16%) of total recommendations); (2) disease moni-
toring and organisation of care (13 (26%)) and (3) relief
from symptoms and the stress of illness through measures
to maintain physical and mental health (18 (36%)). The
remaining recommendations (22%) provided guidance
on the final four themes: (4) family-centred care and
caregiver support (three recommendations); (5) patient—
HCP dialogue and shared decision-making (three recom-
mendations); (6) access to community social support (two
recommendations) and (7) spiritual support and social
networking (three recommendations) (tables 1 and 2).

Results from online voting

Consensus

Based on the a priori threshold for consensus of 275%
group agreement (ie, strongly agree or agree), the

international HCP-patient community endorsed all but
one of the Primary Consensus Panel’s recommendations
(tables 1 and 2, online supplemental figure S2). The only
recommendation not endorsed by all voters was the role
of complementary therapies as part of self-care (recom-
mendation 3.6.1; 70.5% agreement (all voters) and 79%
(voters representing PAGs)). Although all-voter agree-
ment on this recommendation fell just short of the 75%
threshold for consensus, amendment and a revote on this
recommendation was not considered necessary by the
Primary Consensus Panel, as complementary medicines
generally fall outside the remit of mainstream clinical
care, but might be considered by PAGs when discussing
self-care with patients and families (current application
in practice: 37% according to PAG voters). Consequently,
there was no requirement for a third voting round.

Application in practice

Analysis of the application in practice for each recom-
mendation was based on the votes from HCPs (tables 1
and 2). Only 17/49 (35%) of the recommendations were
identified by most HCPs as a core part of routine care; the
remaining recommendations (32/49 (65%)) were identi-
fied as either part of core care by <50% of HCPs respon-
dents, or as largely achievable with currently available
resources by 30%-45% of HCPs (tables 1 and 2, online
supplemental figure S3). By comparison, PAGs recorded
lower implementation levels. Unlike the consensus
voting, where there was agreement on almost all recom-
mendations by HCPs (data not shown), the proportion of
HCPs voters who considered the recommendations to be
already a core part of everyday practice varied widely, from
high level of current application in practice (266% HCP
voters) for 6 of 8 recommendations on early diagnosis
and intervention; to a moderate (=50% to <66%) or
high level of current application in practice for 7 of 13
recommendations on disease monitoring and organi-
sation of care. In addition, between >50% and <66% of
HCPs considered the following to be part of current care:
the assessment and referral of patients to a nutritionist
(recommendation 3.5.1); information for patients on
the hereditary nature of the disease at diagnosis (recom-
mendation 6.2); family-centred follow-up for genetic
counselling and testing (recommendation 4.1); and the
discussion with patients on the likely course of the disease
and the care plan (recommendation 5.1) (tables 1 and 2,
online supplemental figure S3). The reasons and implica-
tions for these findings are explored in more detail in the
Discussion section.

Comparison of votes from HCPs and PAGs

Comparison of the voting by HCPs and PAG represen-
tatives identified a high level of concordance on recom-
mendations grouped by core theme (figure 4A), but
PAG representatives reported a lower implementation
in practice for all core themes except for occupational
therapy, psychological support and spiritual support/
social networking (figure 4B).
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Table 1

Delphi survey results for recommendations 1.0-3.2 on the level of consensus for the recommendations (based on

all voters; n=122) and their application in practice as either a ‘core’ or ‘achievable’ part of care (based on votes from HCPs;

n=100)

Recommendations

Consensus*
(strongly agree)
—all voters

Application
core (or
achievable)
—HCPs only

Published
recommendation

(ref)

1.0 Early diagnosis and access to treatment

1.1 It should be mandatory to offer genetic testing (with genetic counselling)
to confirm the diagnosis of symptomatic ATTRv amyloidosis.

1.2 In patients with a TTR variant and a serum and/or urinary monoclonal
gammopathy, the type of amyloid deposits should always be identified by
immunohistochemistry or proteomics.

1.3 If a TTR variant is identified, follow-up genetic counselling is
recommended to discuss the implications for the patient and their family
and to support presymptomatic genetic testing of at-risk family members,
as well as provide advice on prenatal testing.

1.4 Comprehensive baseline assessments (eg, neurological, cardiac,
ophthalmic) should be mandatory, shortly after diagnosis, to identify disease
burden and guide decisions on treatment (both pharmacological and non-
pharmacological).

1.5 Treatment decisions should be informed by the latest evidence,
discussion within the multidisciplinary team (as needed) and made jointly
with the needs and wishes of the patient.

1.6 Where available, disease-modifying treatments should be initiated
immediately after diagnosis in all eligible patients.

1.7 Timely and regular multidisciplinary monitoring of asymptomatic gene
carriers should be undertaken to identify and treat the first signs of disease.

1.8 Ensure patients and their support networks are provided with
adequate information and education, using patient-friendly materials and
communication, to ensure they understand their diagnosis and options for
management of their disease.

2.0 Disease monitoring and organisation of care

2.1 Multidisciplinary follow-up should be tailored for each patient according
to their signs and symptoms and expected disease course (consistent with
their genotype).

2.2 Variability in penetrance, symptoms and course of ATTRv amyloidosis
requires that all patients, regardless of variant status, undergo regular,
standardised neurological and cardiac assessments (as a minimum) to
capture somatic and autonomic neuropathies as well as evolving cardiac
manifestations.

2.3 Patients’ care should be managed at centres with the facilities and
expertise to provide multidisciplinary care with coordinated access to other
specialist services as needed.

2.4 The minimum level of coordinated multidisciplinary support team should
comprise a neurologist and a cardiologist, a genetic counsellor, a specialist
nurse and an ophthalmologist. Other specialists such as gastroenterologists,
nutritionists, psychologists, physical therapists (or physiotherapist),
occupational therapists, nurses, nephrologists, urologists and primary care
physicians should be consulted as needed.

2.5 Where possible, changes in the disease course should be confirmed
using both subjective assessments and complimentary objective tests taken
at least 6 months apart.

2.6 Patients should be followed up and monitored consistently at the same
centre(s) to minimise subjective bias in the reporting of signs and symptoms
of progression.

2.7 A minimum follow-up interval of 6-9 months for all disease
manifestations should be considered, and follow-up time adjusted based on
the patient’s evolving symptoms and treatment.

91.0% (76.2%)

79.8% (54.6%)

97.5% (75.8%)

93.3% (77.3%)

100.0% (85.8%)

91.7% (75.8%)

97.5% (77.5%)

98.3% (80.8%)

95.7% (72.7%)

90.6% (66.7%)

98.3% (78.6%)

82.1% (51.3%)

88.9% (50.4%)

92.2% (58.6%)

88.8% (53.5%)

69.4% (18.4%)

46.4% (30.9%)

67.0% (23.7%)

71.4% (19.4%)

75.5% (13.3%)

66.3% (17.4%)
66.0% (16.5%)

48.5% (37.1%)

68.4% (21.1%)

65.3% (19.0%)

68.4% (17.9%)

51.1% (27.7%)

56.4% (30.9%)

58.5% (23.4%)

61.3% (24.7%)

25

46

25

25

25

25 47

25 48

N/A

2526 49

50 51

25 26 49

34

46

10 46

38 52

Continued
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Table 1

Continued

Recommendations

Consensus*

(strongly agree)

—all voters

Application
core (or
achievable)
—HCPs only

Published
recommendation

(ref)

2.8 Patients should be offered an interim review (telemedicine if in-person
review is not possible) should they notice a worsening of symptoms or
development of a new symptom in between scheduled in-person clinic
visits.

2.9 Structured disease education with a member of the specialist team (eg,
specialist physician or nurse) should begin within 6 months after diagnosis
to promote self-efficacy and empower patients to self-monitor and self-
advocate. This should also be offered to gene carriers.

2.10 Specialist regional (or national) centres should help facilitate access
to other specialist services, for example, pain management programmes,
sexual health services and psychological services, as a holistic package of
care for symptom management.

2.11 Local support and services should be identified near patients’ homes
to help support long-term care.

2.12 A care coordinator should be identified within a specialist centre who
can oversee each patient’s care plan and act as a key contact point for
patients and their families, and the multidisciplinary team.

2.13 Specialist centres should offer nurse specialists and allied healthcare
professionals, including primary care practitioners, training to increase
awareness of the specific needs of people with ATTRv amyloidosis and their
families and to help implement self-care programmes.

3.0 Maintenance of physical and mental health

3.0 Specialist centres should support the evolution of local or regional
services (including educational programmes) to address the needs of
patients with complex healthcare needs, such as ATTRv amyloidosis.

3.1 Physiotherapy

3.1.1 Early assessment (including sensory and motor evaluation) should be
conducted to evaluate patients’ rehabilitation or self-rehabilitation needs,
and to design and provide appropriate programmes.

3.1.2 Sensory and motor exercise self-education programmes should be
adapted to the physical (and mental) capabilities of each patient, to help
patients maintain stamina and to improve cardiorespiratory fitness and
exercise tolerance.

3.1.3 Physiotherapists should advise patients on sensorimotor self-
education programmes to help improve strength and dexterity (fine motor
skills) in their hand and arm movements.

3.1.4 Where necessary, independent living aids and mobility aids should be
offered to help patients maintain their autonomy.

3.2 Occupational therapy

3.2.1 Patients should be referred for assessment for occupational therapy
support at diagnosis or when symptoms affecting safety, mobility or
independence appear.

3.2.2 Where necessary, technical and/or mechanical aids and adaptations
should be made available to help maintain autonomy and mobility both
inside and outside of the home.

3.2.3 Educational materials should be provided to employers and
other relevant contacts, describing the diagnosis and burden of ATTRv
amyloidosis for the patient, in order to help raise awareness and
understanding of the disease.

93.2% (61.5%)

88.9% (51.3%)

95.7% (59.5%)

94.9% (54.7%)

93.2% (57.3%)

90.6% (51.3%)

92.7% (50.5%)

96.4% (59.1%)

94.5% (58.2%)

89.1% (54.6%)

97.2% (75.9%)

95.4% (62.4%)

99.1% (67.0%)

91.7% (56.0%)

34.8% (41.3%)

28.7% (36.2%)

24.2% (44.2%)

23.4% (38.3%)

33.0% (34.0%)

14.0% (38.7%)

15.7% (37.1%)

31.8% (33.0%)

21.6% (37.5%)

17.1% (38.6%)

37.5% (31.8%)

25.3% (35.6%)

33.0% (42.1%)

21.6% (36.4%)

34

N/A

10

10

N/A

N/A

N/A

53

N/A

N/A

N/A

N/A

N/A

N/A

Application in practice as a core part of care: Moderate: >50%-<66%. Low: >25%-<50% of HCPs.

Very low: 25% of HCPs.
*Defined as ‘strongly agree’ and ‘agree’ responses.
ATTRYy, hereditary transthyretin-mediated amyloidosis; HCP, healthcare professional; N/A, not available; TTR, transthyretin.

High: 266% of HCPs.
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Table 2 Delphi survey results for recommendations 3.3-7.3 on the level of consensus for the recommendations (based on
all voters; n=122) and their application in practice as either a ‘core’ or ‘achievable’ part of care (based on votes from HCPs;
n=100)

Recommendations

Consensus*
(strongly
agree)

—all voters

Application
core (or
achievable)
—HCPs only

Published
recommendation

(ref)

3.3 Podiatry

3.3.1 Patients with peripheral neuropathy affecting the feet should be referred
for podiatry assessment at diagnosis or when symptoms of impaired mobility
appear.

3.3.2 Podiatrists should monitor the trophic skin changes on the feet and
advise on suitable insoles or shoes with adapted moulds, according to the
needs of each patient.

3.4 Psychological support

3.4.1 Patients should be given the option of referral to psychological services
for assessment and support shortly after diagnosis.

3.4.2 Patients, family members and caregivers should be offered
psychological support, especially during ‘moments of crisis’, for example,
before and after pre-symptomatic genetic testing of at-risk family members,
and when symptoms progress, resulting in a significant impact on patients’
quality of life.

3.4.3 Whenever possible, collaboration between psychologists and specialist
centres should be encouraged to integrate psychological aspects of care and
to screen patients for psychological needs.

3.5 Nutrition

3.5.1 Patients should be regularly assessed to identify the red flags
(unintentional weight loss; upper Gl symptoms such as early satiety, nausea
and vomiting; lower Gl symptoms such as constipation, alternating diarrhoea/
constipation, diarrhoea and faecal incontinence) for referral and early
intervention by an expert nutritionist.

3.5.2 Nutritionists should use assessment tools, such as the Subjective Global
Assessment, Mini Nutritional Assessment, modified body mass index and the
EQ-5D Index 1 to evaluate the degree of malnutrition and existing cachexia.

3.5.3 In patients with low body mass index and low muscle mass, a
combination of nutritional intervention and physical therapy should be
considered; in particular, protein intake should be increased in combination
with specific (tailored) rehabilitation programmes to maintain muscle strength,
physical functioning and metabolic activity.

3.5.4 Whenever possible, collaboration between expert nutritionists and
physical therapists should be encouraged.

3.6 Self-care

3.6.1 Care teams/coordinators should explore with patients the range of
complementary therapies and local services or groups available to alleviate
the physical and emotional impact of living with ATTRv amyloidosis. These
could include adjuncts such as mindfulness, relaxation, yoga, massage,
hydrotherapy, Tai y, Qi Gong, Pilates or other services deemed suitable for
self-care.

4 Family-centred care and caregiver support

4.1 Adult family members (18 years of age and older) should be offered
cascade genetic testing with mandatory genetic counselling before and after
genetic testing.

4.2 Care teams should encourage open discussion with patients and
caregivers on the need for home support for the patient.

4.3 Family members/caregivers should be involved in rehabilitation and
physiotherapy sessions, so that they can provide extra support and gain
insights into the progress and general well-being of the patient.

5 Patient-HCP dialogue and shared decision-making

84.1% (49.5%)

83.2% (44.9%)

98.1% (67.9%)

97.2% (67.3%)

92.5% (55.7%)

94.3% (75.5%)

80.2% (44.3%)

85.9% (57.6%)

87.7% (42.5%)

70.5% (33.3%)

89.6% (60.4%)

96.2% (59.1%)

84.0% (39.6%)

20.7% (39.1%)

16.1% (40.2%)

26.4% (43.7%)

24.1% (34.5%)

16.1% (41.4%)

52.3% (33.7%)

24.4% (40.7%)

25.6% (41.9%)

12.9% (43.5%)

4.7% (20.9%)

57.7% (24.7%)

36.1% (45.4%)

14.0% (45.4%)

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Continued
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Table 2 Continued

Recommendations

Consensus*
(strongly
agree)

—all voters

Application
core (or
achievable)
—HCPs only

Published
recommendation

(ref)

5.1 Care teams should encourage open discussion with patients and their
families on the hereditary nature of the disease, the likely course of the
disease (including likely cause(s) of death, as appropriate), so that patients
and families can plan for the future.

5.2 Care teams should identify the patients’ and caregivers’ short-term and
long-term priorities for their disease management, including a discussion on
their life goals, to ensure this is central to all decision-making.

5.3 Care teams should encourage patients and families to ask questions and
help overcome any barriers associated with difficult and embarrassing issues.

6.0 Access to community and social support
6.1 Specialist centres and local care teams should offer information and refer

96.2% (65.7%)

92.5% (50.9%)

98.1% (65.1%)

87.7% (45.3%)

54.7% (27.9%)

36.1% (41.9%)

46.5% (37.2%)

20.9% (40.7%)

N/A

N/A

N/A

N/A

patients and their families to services that can assist patients with financial
planning and support (including family/caregiver relief, disability benefits,
caregiver allowances if available, etc). This could be done in partnership/

consultation with national and/or local patient organisations.

6.2 Specialist centres and local care teams should offer information on the

98.4% (65.1%) 50.0% (31.4%) N/A

hereditary nature of ATTRv amyloidosis to support patients when informing
family members on their diagnosis. This could be done in partnership/

consultation with national and/or local patient organisations.
7.0 Spiritual support and social networking

7.1 Specialist centres and local care teams should reinforce the value of, and

89.6% (51.9%) 30.2% (41.9%) N/A

provide information about, patient advocacy organisations, support groups
and social media channels, and how these organisations can help as a means
of exchanging experiences, forming connections and finding support and

education.

7.2 Where specific advocacy groups/patient organisations do not exist,

76.4% (34.0%) 16.5% (37.7%) N/A

healthcare teams should consider facilitating introductions between patients

and family members, with their consent.

7.3 Specialist centres and local care teams should consider extending

palliative care services to patients with life-limiting amyloidosis.

Application in practice as a core part of care:

Very low: 25% of HCPs.
*Defined as ‘strongly agree’ and ‘agree’ responses.

High: >66% of HCPs.

91.4% (56.7%) 26.7% (39.5%) N/A

Moderate: >50%-<66%. Low: >25%-<50% of HCPs.

ATTRy, hereditary transthyretin-mediated amyloidosis; EQ-5D, EuroQol 5-Dimension; Gl, gastrointestinal; HCP, healthcare professional;

N/A, not available.

Evaluating each recommendation, there was a signifi-
cantly higher level of agreement based on weighted
averages of responses among HCPs than among PAG
representatives (p<0.0005 Mann-Whitney U test using
Bonferroni correction for multiple testing) on: the impor-
tance of timely and regular MDT monitoring of asymp-
tomatic gene carriers (recommendation 1.7), mandatory
genetic testing at diagnosis (recommendation 1.1), MDT
baseline assessment after diagnosis (recommendation
1.4); tailored follow-up for each patient according to
their signs and symptoms and expected disease course
(recommendation 2.1); minimum follow-up interval of
6-9 months (adjusted according the patients’ disease
course) (recommendation 2.7) and finally, the need for
joint treatment decisions based on the evidence, and
discussion with MDT and patient (recommendation 1.5).

Online supplemental table S1 outlines the top 12
recommendations where there was greatest agreement
based on weighted averages of responses. The highest
level of agreement among PAG representatives was for:
the regular referral and assessment by a nutritionist
(recommendation 3.5.1), patient education (recommen-
dation 1.14) and information for families (recommen-
dation 6.2), the role of specialist centres in providing
information on national PAGs (recommendation 7.1),
informed treatment decisions (recommendation 1.5); the
need for interim review (telemedicine) between sched-
uled visits with worsening of symptoms (recommendation
2.8) and the need for training of HCPs to increase aware-
ness of the disease (recommendation 1.1). By contrast,
the highest level of consensus among HCPs was related to
the recommendations on: informed treatment decisions
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1. Early diagnosis and
A access to treatment

2. Disease monitoring and
organisation of care

7.0 Spiritual support

/social networking 3. Neither agree nor disagree

2. Agree
6.0 Community and social

support 3.1 Physiotherapy

1. Strongly
agree

5.0 Open dialogue/shared

decisions 3.2 Occupational therapy

4.0 Family-centered care

and caregiver support 3.3 Podiatry

3.5 Nutrition 3.4 Psychological support

B 1. Early diagnosis and access
to treatment

7.0 Spiritual support /social
networking

2. Disease monitoring and

3. Aspirational organisation of care

2. Achievable

6.0 Community and social

support 3.1 Physiotherapy

5.0 Open dialogue/shared

3.20 ti I th
decisions ccupational therapy

Core — recommendation is part of
current practice

Achievable — recommendation is
N attainable with currently available
3.3 Podiatry e

4.0 Family-centered care
and caregiver support

Aspirational — the
recommendation is only

HePs (n=1 00) attainable with further funding or
PAG representatives 3.5 Nutrition 3.4 Psychological support re-organisation of care

g (n=22) Not applicable

Figure 4 Votes from PAG representatives and HCPs on (A) level of agreement and (B) application in practice for
recommendations grouped by core themes (based on weighted averages from all responders; n=122). HCP, healthcare
professional; PAG, patient advocacy group.
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(recommendation 1.5), follow-up genetic counselling
after diagnosis (recommendation 1.3), care at specialist
centres (recommendation 2.3); monitoring asymptom-
atic patients (recommendation 1.7), patient education
following diagnosis (recommendation 1.8) and indepen-
dent living aids (recommendation 3.1.4).

DISCUSSION

This research highlights the challenges associated with
the holistic care of patients, particularly in rare diseases,
and recognises the crucial contribution of PAGs in repre-
senting the experiences of people affected by these
diseases. By working in consultation with PAGs on the
Primary Panel, this Delphi survey established a clear
consensus with PAGs and the wider clinical community
on the recommendations for holistic care of patients
with ATTRv amyloidosis. However, differing experiences
across specialist centres meant that the level of implemen-
tation of the recommendations in practice was relatively
low compared with level of consensus. In this respect,
the written feedback from the international voting panel
provides additional insights, as we discuss below.

Early diagnosis and access to treatment

ATTRv amyloidosis is a progressive disease, which is now
treatable if diagnosed in its early stages.”” There was
broad consensus from the international voting panel
that genetic testing should be mandatory to confirm the
diagnosis in symptomatic patients with ATTR amyloi-
dosis (recommendation 1.1), and that access to follow-up
genetic counselling should also be provided for all
patients and their families (recommendation 1.3).2 %
Voters observed that diagnosis of symptomatic disease
may also be supported by the detection of amyloid in the
tissue.?? %10

When considering the current level of access to diag-
nostic genetic testing, most HCP voters (69.4%) reported
that this was part of standard care within their institu-
tions (recommendation 1.1), although respondents
commented that the responsibility for requesting a genetic
test (often by neurologists, cardiologists, internists or
geneticists) will differ depending on the clinician’s expe-
rience and local practice. An additional practical consid-
eration are the resources (and training of members of
MDT) which would be required for the implementation
of mandatory pretest counselling and informed consent
from patients before genetic testing.

Definitive characterisation of the amyloid type using
immunohistochemistry or mass spectrometry is a prereq-
uisite for effective therapy (recommendation 1.2);
however, less than half of the HCP voting panel consid-
ered this to be a core part of current care, while almost
one-third of HCPs commented that this is achievable with
available resources. Although mass spectrometry is now
considered the gold standard for amyloid typing,*' ** the
availability of tests will depend on local resources, and

tissue samples may need to be sent to specialised labora-
tories if in-house facilities are not available.

Family follow-up and cascade genetic testing

The international voting panel also agreed on the need
for genetic counselling for patients as well as their fami-
lies to support presymptomatic genetic testing in atrisk
relatives and advice on prenatal testing (recommendation
1.3). Two-thirds (67.0%) of HCPs viewed genetic counsel-
ling as a core activity in everyday practice, although fewer
HCPs (57.7%) considered that cascade genetic testing was
part of core care (recommendation 4.1). Commenting
on these recommendations, voters noted that presymp-
tomatic genetic testing of at-risk family members younger
than 18 years is not recommended (and may be prohib-
ited in some countries). Except for a few very early-onset
TTR variants, genetic counsellors should advise individ-
uals that not all gene carriers will develop the disease,
and that penetrance is highly variable and symptom onset
tends to occur in later life.* Prenatal and preimplanta-
tion testing (recommendation 1.3) may depend on local
regulations, but it was the view of some respondents that
genetic counselling on reproductive options should be
offered to all couples on request, to allow decisions to be
made according to individual country-level practice and
personal choice.

More than 90% of voters endorsed the timely multi-
disciplinary baseline assessment of symptomatic patients
after diagnosis to guide treatment decisions (recommen-
dation 1.4) as well as the monitoring of asymptomatic
gene carriers (recommendation 1.7) to identify and treat
the first signs of disease. As published elsewhere, the
frequency of assessment of asymptomatic gene carriers
should be guided by the age, genotype and expected
phenotype for each individual.**** %

Initiating disease-modifying treatment

Without exception, all voters agreed that treatment deci-
sions should be informed by the latest evidence and made
jointly with patients (recommendation 1.5); although, it
was noted that treatment access also informs treatment
choice. Notably, while 91.7% of allvoters agreed (including
75.8% who strongly agreed) with the recommendation to
initiate treatment immediately after diagnosis (recom-
mendation 1.6), only 66.3% of HCPs indicated that this
was a core part of current care. If disease-modifying drugs
are not available, firstline treatment may include liver
transplantation in a limited number of eligible patients
depending on genotype, phenotype and patients’ general
health.*

Patient education

Voting panel members observed that it is the joint role of
patient associations and specialist centres to ensure that
patients and their support networks are provided with
adequate information (recommendation 1.8). However,
only half of HCPs considered education to be a core
part of present-day practice. We hope that this guidance
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will encourage more clinicians to recommend national/
regional patient organisations to their patients as a good
starting point in support of this goal. Given the rapid
evolution of treatments for this condition, voters also
commented that both patients and clinicians would also
benefit from knowing how to access information on, and
participate in, clinical research studies.

Disease monitoring and organisation of care

The recommendation for the coordinated multidisci-
plinary follow-up of patients (recommendation 2.4)
was based largely on published expert guidance® and
received a high level of endorsement (82.1%). Over half
(568.5%) of HCPs confirmed that consistent follow-up
of the patients at the same centre was the current core
practice (recommendation 2.6), and 61.3% of HCPs
endorsed a minimum follow-up interval of 6-9 months,
adjusted based on the patient’s evolving symptoms and
treatment (recommendation 2.7). The role of internists
as part of the multidisciplinary support team should also
be acknowledged (recommendation 2.4).

There was, however, a divergence of opinion among
HCPs on the feasibility of implementing coordinated
access to allied HCPs via local/regional centres and
primary care. Largely, the availability of local support
(near the patient’s home) to assist long-term care (recom-
mendation 2.11), assistance from specialist centres to
facilitate and coordinate access to other specialist services
(recommendation 2.10), care coordinators (recommen-
dation 2.12), HCP disease state education and training
(recommendation 2.13), or the evolution of local or
regional services beyond tertiary specialist centres
(recommendation 3.0) were not considered a core part of
current practice by the majority (>67%) of HCP respon-
dents. Although, between 33% and 44% of HCPs voted
that each of these recommendations could be achievable
with currently available resources.

Of note, 95.7% of voters observed that the unpredict-
able disease course (even for some patients within the
same family) may require the implementation of an indi-
vidual care plan (recommendation 2.1). Only one-third
of HCP voters regarded telemedicine/online review with
patients (if in-person review is not possible) as a core
part of current care (recommendation 2.8), although a
further 41.3% considered that this was potentially achiev-
able with available resources.

Maintenance of physical and mental health

In developing the recommendations, the Primary
Consensus Panel considered that there is limited
psychological support for patients with ATTRv amyloi-
dosis, either due to insufficient funding and/or lack
of multidisciplinary working. Furthermore, vision and
nutrition are often overlooked as key systems impacted
by the disease, requiring monitoring and healthcare
input.

Physical rehabilitation

Most international voters agreed on the recommenda-
tions relating to physical rehabilitation including phys-
iotherapy (3.1.1-3.1.4; 89.1%-97.2%), occupational
therapy (3.2.1-3.2.3; 91.7%-99.1%), podiatry (3.3.1-
3.3.2; 83.2%-84.1%) as well as psychological support
(3.4.1-3.4.3; 92.5%-98.1%) and nutrition (3.5.1-3.5.4;
80.2%-94.3%); although, application of the these recom-
mendation is practice was low according to voting HCPs.

Psychological support

Notably, despite strong agreement among more than
90% of voters on the recommendations for psychological
support (recommendations 3.4.1-3.4.3), core services
to support the psychological assessment and support for
patients, family members and caregivers during ‘moments
of crisis’ were only currently available and practiced in
up to 25% of clinics (according to voting HCPs). Written
feedback from voters (both HCPs and PAG representa-
tives) emphasised the optional nature of psychological
support, while recognising the ongoing stigma around
mental health services and mental health needs. These
findings suggest that there is still much work to be done
in acknowledging that the psychological needs of patients
are equal to their physical needs and that there should
be no stigma in needing or wanting support in these
areas.”” 2 ¥ HCPs may also need training to be able to
support their patients to overcome the discomforts asso-
ciated with mental health issues.

Nutrition

Perhaps least controversial was recommendation 3.5.1 on
identifying and referring patients with gastrointestinal
symptoms to a nutritionist (75.5% of all voters strongly
agreed), with 52.3% of HCPs indicating that core services
were already in place. As identified when writing the
recommendations, the European Society for Clinical
Nutrition and Metabolism strongly recommends the
combined use of physical diagnostic criteria and nutri-
tional screening to identify the degree of malnutrition
or cachexia in patients, despite a ‘very low’ level of avail-
able evidence for these tools.”” The guidance in medical
literature emphasises prevention (through the early iden-
tification of atrisk patients) (recommendation 3.5.2).%
Whenever possible, the Primary Consensus Panel recom-
mended that collaboration between expert nutritionists
and physical therapists should be encouraged, to help
patients maintain muscle strength, physical functioning
and metabolic activity (recommendation 3.5.3); these
later goals were widely endorsed by voters.

Family-centred care and caregiver support

The evidence from published focus groups and patient
surveys shows that patients with ATTRv amyloidosis are
not only affected by the physical consequences of their
illness, but also by its effects on their families.” At the
time of diagnosis, many patients have concerns about the
impact on their children, grandchildren and siblings who

12
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may have also inherited the genetic variant. Despite such
challenges, family members are identified as ‘important
champions for providing motivation, inspiration and
support’.” In writing these guidelines, the PAG represen-
tatives advocated for the involvement of family members
and caregivers in discussions with the healthcare team
on the requirements for home support and rehabilita-
tion (recommendations 4.2-4.3). In addition, the recom-
mendations suggest that cascade genetic testing should
be offered to families after genetic counselling (see
discussion on recommendation 4.1 above). In response
to this suggested guidance, several respondents to the
survey observed that discussions with family members
and caregivers should be voluntary, and only with the
index patient’s agreement; HCPs need to be sensitive to
the needs of families who may be already struggling to
cope with psychological distress and guilt associated with
diagnosis.

Patient-HCP dialogue and shared decision-making
Recommendations were also developed with PAG repre-
sentatives to encourage open communication and shared
decisions as part of the core care, to honour patient
autonomy and respect patients who may also be ‘experts
in the room’, especially regarding their genotype and
evolving symptoms (recommendations 5.1-5.3).> '° As
observed by Budych et al there is evidence that ‘patients
with rare diseases often learn to fulfil their role as
experts in the treatment process’.” "> Recommendation
5.1 on open discussion with patients and their families
regarding the hereditary nature of the disease and the
likely course of the disease, gained one of the higher levels
of endorsement compared with other recommendations
(65.7% ‘strongly agree’ among all voters) and applica-
tion in current practice (54.7% among HCPs). Stewart
et aP’ observed that an important goal for care is helping
patients maintain their autonomy, and that therapies for
ATTRv amyloidosis, which have moved beyond symp-
tomatic management to modification of disease progres-
sion, may help ultimately reduce the disease burden
and patients’ reliance on caregivers.” Some respondents
observed that when discussing patients’ and caregivers’
short-term and long-term priorities (recommendation
5.2) and the course of disease (recommendation 5.1),
care should be taken to avoid predicting the outcomes
following treatment and the likely disease course for this
highly heterogeneous disease.

Access to community and social support, social networking
and spiritual support

Beyond medical support, the panel considered the joint
role of specialist centres and local care teams in helping
patients and families access financial planning and social
support services (recommendations 6.1-6.2), which
achieved a high level of consensus (87.7% of all voters)
buta low level of application in practice (20.9% of HCPs).
This support for patients could be achieved through part-
nership/consultation with national and/or local patient

organisations, who are often better suited than HCPs in
helping families navigate financial issues (pensions, mort-
gages, insurance) and benefits claims.

Finally, it is important to acknowledge the value of
patient support groups, online or in-person forums, and
social media networking as a means of connecting people
who are living with ATTRv amyloidosis (recommendation
7.2), which was endorsed by 76.4% of the voting panel.
The authors would like to acknowledge the contribu-
tion of a range of community programmes for patients
and families to help aid acceptance, build resilience and
support well-being, including clinical (psychological),
social (networking) and spiritual support. Notably, more
than 90% of voters agreed with extending palliative care
services to patients with life-limiting amyloidosis (recom-
mendation 7.3); however, once again only 26.7% of HCPs
identified this recommendation as core to their current
practice.

Strengths and limitations
The Delphi study included PAG representatives, expert
physicians and allied HCPs across various specialisms, to
ensure the recommendations were patientcentred and
designed around their complex multidisciplinary care
needs. A large panel of voters was recruited and response
rates were similar across PAG representatives and HCP
experts. Consensus was sought on 50 draft recommen-
dations encompassing a broad range of themes. Further-
more, experts were invited from 27 countries across diverse
geographic regions, which provided a benchmark assess-
ment on the current application in practice of each recom-
mendation. The survey was translated into French, Spanish
and Japanese to facilitate understanding, and also invited
anonymised written feedback from patient representatives
and HCPs with a special interest in this rare disease, to
broaden responses. Although the Delphi survey succeeded
in recruiting a large panel of international voters, regional
differences in opinion and practice were not analysed.
While a large panel of international voters was
recruited, the majority of invited experts were European,
which may impact how representative the recommenda-
tions are outside of this region. Additionally, country-
level data were not explored here, so recommendations
do not capture differences across countries’ healthcare
systems and payers. HCPs from a broad range of special-
isms were recruited; however, the majority were from
specialist centres with limited participants from referral
centres. Additionally, the results of a Delphi consensus
are highly dependent on the interpretation of statements.
The impact of any misinterpretation has been minimised
through translation and independent review by the
primary consensus panel, and HCP and PAG representa-
tives were identified based on their respective expertise
and familiarity with the topic.

CONCLUSIONS
We believe that these are the first published recommen-
dations to recognise the value of representatives from the
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patient community in advocating for the clinical, social
and spiritual needs of people affected by ATTRv amyloi-
dosis. We hope that this study will encourage further
discussion and guidance on how to develop services to
address the complex needs of those affected by this rare
disease.
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Figure S1. Distribution of survey invitations (N=303; 252 HCPs and 51 patient advocates) to the global community (nominated by the Primary
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Figure S2. Level of consensus fromtheinternational voting panel (n=122) on recommendations for the holistic care of patients and families affected by ATTRv amyloidosis:

(A) early diagnosisand access to treatment; disease monitoring and organisation of care; (B) maintenance of physical and mental health and quality of life; and (C) family-

centred care and caregiver support, patient-HCP dialogue and shared decision-making, access to community and social support, and spiritual support and social networking
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Figure S3. HCP votes (n=100) on the applicationin practice for each recommendation on the holistic care of patients and families affected by ATTRv amyloidosis: (A) early
diagnosis and access to treatment; disease monitoring and organisation of care; (B) maintenance of physicaland mental health, and quality of life; and (C) family-centred care

and caregiver support, patient-HCP dialogue and shared decision-making, access to community and social support, and spiritual support and social networking
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Table S1. Top 12 recommendations with greatest agreement based on weighted averages of responses from HCPs (n=100) and PAG

representatives (n=22)

Note: the lower the number the greater the level of agreement, where ‘1’ = strongly agree, ‘2’ = agree, etc.

HCP, healthcare professional; PAG, patient advocacy group

HCP PAGs
Recommendation | Recommendation summary Agreement Recommendation | Recommendation summary Agreement
no. no.
15 Treatmentdecisions informedby the latest | 1.13 351 Regular assessment for referralto | 1.12
evidence and discussion with patients nutritionists
1.3 Follow-up genetic counselling after 1.19 1.8 Patient education following 1.14
diagnosis diagnosis
2.3 Care at specialist centre 1.20 7.1 Provide information on patient 1.16
organisations
1.7 Monitoring asymptomatic patients 1.20 15 Treatmentdecisionsinformedbythe | 1.18
latest evidence and discussion with
patients
1.8 Patient education following diagnosis 1.21 2.8 Telephone support between visits | 1.24
3.14 Independent living aids 1.22 6.2 Information for families at diagnosis | 1.26
1.1 Mandatory genetic testing at diagnosis 1.22 2.13 Training to increase awareness 1.30
14 Comprehensive baseline assessment by 1.23 3.1.2 Sensory and motor exercise self- 1.30
MDT education programs
1.6 Initiation of disease-modifying therapy 1.24 3.21 Referred for assessment for 1.30
shortly after diagnosis occupational therapy
2.1 MDT follow-up tailored care for each 1.27 3.2.3 Information for employers 1.30
patient
351 Regular assessment for referral to 1.28 3.14 Independent living aids 1.32
nutritionists
34.1 Optional referral to psychological services | 1.30 3.2.2 Mobility/home aids 1.32

post-diagnosis
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Appendix S1. Methodological details of the Delphi consensus process

Virtual planning meeting

Prior to voting rounds, a pre-meeting questionnaire was shared with the Primary Consensus
Panel. A systematic literature review was also conducted in parallel, to identify relevant
publications on ATTRv amyloidosis management, and to provide information on core themes
further discussion in avirtual planning meeting. In this meeting, participants from the Primary
Consensus Panel discussed the outputs of the literature review and identified themes based

on the definition for holistic care.

Literature review

A systematic literature review was carried out using PubMed Central to identify relevant
publications on ATTRv amyloidosis management based on the seven core themes [1]. The
search terms for the publication title (‘“ATTRV”, “ATTR”, “transthyretin”, “ATTR-PN”, “ATTR-
CM”, “familial amyloid polyneuropathy”, and “amyloidosis”) and for the publication date
(“2009/01/017,2021) identified 844 papers. Of these, the Primary Consensus Panel found
that only eight papers addressed specific aspects of holistic care (beyond the first two core
themes on diagnosis, genetic testing, disease-modifying treatment and monitoring),
highlighting a paucity of published practical guidance for specialist teams and allied HCPs on
the other core themes. The literature underscored the profound impact of this disease on
every aspect of patients’ lives — even at the earliest stage of the disease — based on two key
lines of published evidence: (1) qualitative evidence from three surveys conducted with
patients and families [2-4]; and (2) quantitative evidence from two clinical trials that included
patient-reported outcome measures associated with health-related quality of life (based on
the Norfolk Quality of Life Questionnaire—Diabetic Neuropathy) [5, 6] and everyday function
(based on Rasch-built Overall Disability Scale, RODS) [6-8].
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Voting rounds

In Voting round 1, the first draft of the recommendations was shared with the Primary
Consensus Panel and the content and design of the online questionnaire tested. Consensus
was reached on all recommendations; consequently, only minor revisions were made to
improve the accessibility of language following Voting round 1. The Primary Consensus
Panel also agreed a priori the threshold for consensus from the international clinical
community, which was defined as at least 75% group agreement (i.e. strongly agree or
agree) for each recommendation (see section ‘Online Delphi survey design and analysis of
the data’). To help improve accessibility to the Delphi survey, the final iteration of the draft
recommendations from the Primary Consensus Panel were translated into French, Spanish,

and Japanese.

After the international votes were collated, the Primary Consensus Panel met to review and
discuss the results (including consideration of the anonymised written feedback) and the
need for amendments to recommendations and a third round of voting if the threshold for

consensus was not reached.

10

Obici L, et al. BMJ Open 2023; 13:€073130. doi: 10.1136/bmjopen-2023-073130



BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

References

1. Cooper C, Booth A, Varley-Campbell J, et al. Defining the process to literature searching
in systematic reviews: a literature review of guidance and supporting studies. BMC Med Res
Methodol 2018;18:1-14.

2. Lovley A, Raymond K, Guthrie SD, et al. Patient-reported burden of hereditary
transthyretin amyloidosis on functioning and well-being. J Patient Rep Outcomes 2021;5:1—
10.

3. Rintell D, Heath D, Braga MF, et al. Patient and family experience with transthyretin
amyloid cardiomyopathy (ATTR-CM) and polyneuropathy (AT TR-PN) amyloidosis: results of
two focus groups. Orphanet J Rare Dis 2021;16:1-13.

4. Stewart M, Shaffer S, Murphy B, et al. Characterizing the High Disease Burden of
Transthyretin Amyloidosis for Patients and Caregivers. Neurol Ther 2018;7:349-364.

5. Brannagan TH, Wang AK, Coelho T, et al. Early data on long-term efficacy and safety of
inotersen in patients with hereditary transthyretin amyloidosis: a 2-year update from the
open-label extension of the NEURO-TTR trial. Eur J Neurol 2020;27:1374-1381.

6. Obici L, Berk JL, Gonzalez-Duarte A, et al. Quality of life outcomes in APOLLO, the phase
3 trial of the RNAI therapeutic patisiran in patients with hereditary transthyretin-mediated
amyloidosis. Amyloid 2020;27:153-162.

7. Magrinelli F, Fabrizi GM, Santoro L, et al. Pharmacological treatment for familial amyloid
polyneuropathy. Cochrane Database Syst Rev 2020;4:1-76

8. Pruppers MH, Merkies IS, Faber CG, et al. The Val30Met familial amyloid polyneuropathy
specific Rasch-built overall disability scale (FAP-RODS(©) ). J Peripher Nerv Syst
2015;20:319-327.

11

Obici L, et al. BMJ Open 2023; 13:€073130. doi: 10.1136/bmjopen-2023-073130



	Consensus recommendations on holistic care in hereditary ATTR amyloidosis: an international Delphi survey of patient advocates and multidisciplinary healthcare professionals
	Abstract
	Introduction﻿﻿
	Methods
	Study design
	Primary Consensus Panel and scope for consensus
	Statement development
	International voting panel
	Online Delphi survey design and analysis of the data
	Patient and public involvement (based on Guidance for Reporting Involvement of Patients and the Public [GRIPP])

	Results
	Characteristics of respondents to the international Delphi survey
	Draft statements
	Results from online voting
	Consensus
	Application in practice
	Comparison of votes from HCPs and PAGs


	Discussion
	Early diagnosis and access to treatment
	Family follow-up and cascade genetic testing
	Initiating disease-modifying treatment
	Patient education

	Disease monitoring and organisation of care
	Maintenance of physical and mental health
	Physical rehabilitation
	Psychological support
	Nutrition

	Family-centred care and caregiver support
	Patient–HCP dialogue and shared decision-making
	Access to community and social support, social networking and spiritual support
	Strengths and limitations

	Conclusions
	References


