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ABSTRACT

Introduction: Transthyretin amyloidosis (ATTR)
is a progressive disease in which amyloid fibril
deposition disrupts tissue structure and organ
function. Many patients with ATTR present
with cardiac involvement; recent studies indi-
cate that ATTR prevalence is higher than
expected in patients with certain heart condi-
tions. Although long delays to diagnosis are
common, recent treatment advances have made
timely diagnosis critical to ensure appropriate
patient management. Despite clinical guideline
updates, it remains unclear how these are being
implemented in routine patient care.

Methods: We performed a survey of practicing
cardiologists in Switzerland to assess their
knowledge of ATTR and current clinical
practice.

Results: Overall, 72 cardiologists completed
the questionnaire in a face-to-face interview
(n=16) or online (n=>56). Key findings
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highlighted wide wvariation in cardiologists’
knowledge about the diagnostic tests required
for a differential diagnosis of ATTR. In particu-
lar, many cardiologists lacked familiarity with
radiolabeled bone scintigraphy, an important
non-invasive test that is part of the diagnostic
algorithm for ATTR. Another challenge in
diagnosing amyloidosis appears to be general
awareness of ATTR among cardiologists.
Conclusions: Survey results highlight that car-
diologists in Switzerland would benefit from
information on the latest advances in ATTR to
support them in screening heart failure patients
and ensure that patients benefit from treatment
advances.
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Key Summary Points

Why carry out this study?

Cardiac amyloidosis is a progressive
disease in which insoluble amyloid fibrils
are deposited in cardiac tissue, preventing
normal cardiac function.

There have been recent advances in
treatments that can delay or prevent the
accumulation of amyloid. However,
misdiagnosis or delayed diagnosis is still
common.

This survey was done to assess the
knowledge of cardiac amyloidosis and its
diagnosis among practicing cardiologists
in Switzerland.

What was learned from the study?

One of the biggest challenges in
diagnosing amyloidosis is awareness
among cardiologists.

In addition, many cardiologists lack
familiarity with radiolabeled bone
scintigraphy, an important non-invasive
diagnostic test in cardiac amyloidosis.

Cardiologists in Switzerland could benefit
from additional information on the latest
advances in the diagnosis of cardiac
amyloidosis to facilitate appropriate
screening of heart failure patients for this
progressive disease.

INTRODUCTION

Cardiac amyloidosis is a progressive disease in
which insoluble amyloid fibrils are deposited
outside the cells in cardiac tissue, affecting tis-
sue structure and preventing normal cardiac
function [1]. Five different proteins cause car-
diac amyloidosis, one of which is transthyretin
(TTR), which causes TTR amyloidosis (ATTR)
and is associated with heart failure [1].

Variant or hereditary ATTR (hATTR) occurs
in < 1/100,000 people, with considerable geo-
graphic variation [1]. Wild-type ATTR (WtATTR) is
more common than hATTR, although its exact
prevalence remains to be established: it has his-
torically been considered rare, but recent studies
indicate that it may be more common than pre-
viously thought [1]. One of the studies that ini-
tiated this shift in opinion was a population-
based autopsy study in Finland (n = 256), in
which systemic amyloidosis was identified in 25%
of deaths in people aged > 85 years old [2]. Other
studies point to a more specific population in
which ATTR is more common than in the general
population: many patients with wtATTR present
with cardiac involvement. For example, in one
prospective study, 120 patients > 60 years old
who had heart failure with preserved ejection
fraction and left ventricular hypertrophy (end-
diastolic wall thickness > 12 mm) were prospec-
tively screened using bone scintigraphy; 13% had
wtATTR [3]. In a different patient population, a
prospective cardiac imaging study of 151 patients
(mean age 84 years) with severe symptomatic
aortic stenosis who had just undergone transaor-
tic valve implantation (TAVI), showed that 16%
had ATTR [4]. These findings were supported by a
study of 101 patients (mean age 86 years) with
severe aortic stenosis who had not yet undergone
TAVI; the rate of ATTR was 14% [5]. Another
retrospective study reported cardiac amyloidosis
in 8% of 113 patients with moderate or severe
aortic stenosis. Although the patient numbers in
this study were low, patients with cardiac amy-
loidosis had significantly higher all-cause mor-
tality at 1 year than patients with isolated aortic
stenosis, regardless of whether or not they
underwent aortic valve replacement [6]. These
studies highlight the prevalence of ‘hidden’
ATTR, raising important questions about how
ATTR affects clinical outcomes after TAVI, and
how these patients can be identified and treated
in the future.

Owing to its rarity, most general cardiologists
lack clinical experience in the diagnosis and
treatment of ATTR cardiomyopathy (ATTR-CM).
Misdiagnosis or delayed diagnosis is common.
Furthermore, despite advances in the clinical
development of novel treatments, some cardiol-
ogists retain the belief that the disease cannot be
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treated, and consequently are reluctant to carry
out invasive tests to obtain a diagnosis. As
described above, the number of patients being
diagnosed with ATTR amyloidosis has increased
in recent years. A number of factors likely con-
tribute to this pattern: an ageing population may
contribute to a higher prevalence of ATTR amy-
loidosis; improved diagnostic tools such as bone
scintigraphy allow its clinical identification; and
the recent approval of therapies that can delay or
prevent the accumulation of amyloid, making
diagnosis and classification of the underlying
protein more important [7, 8]. Early diagnosis is
now critical to ensure timely and appropriate
patient management strategies.

Despite the increase in diagnoses, the delay to
diagnosis remains substantial. In one prospective
UK study including 534 patients with ATTR, the
median time from first presentation with cardiac
symptoms to diagnosis was 39 months (in-
terquartile range [IQR] 8-78 months) for wtATTR
and 25 months (IQR 4-60 months) for hATTR. Of
patients with wild-type disease, 42% waited over
4 years for a diagnosis [9]. By the time they were
diagnosed, these patients (n=534) had com-
pleted a median of 17 hospital visits, including
three admissions for inpatient care [9]. A similar
delay has been reported in a retrospective study in
the US in which median time to ATTR amyloi-
dosis diagnosis (n=52) was 34 months (IQR
15-72 months). Some of the factors that were
significantly associated with a longer delay to
diagnosis were a medical history of carpal tunnel
syndrome, having a pacemaker, being younger at
symptom onset, and having neuropathy as one of
the presenting symptoms [10].

Specific challenges in diagnosing ATTR-CM
include its phenotypic and genetic heterogeneity
(being a systemic disease, involvement of cardiac
tissue alone is infrequent); lack of specialist and
specific diagnostic tests; the requirement for
organ tissue for histologic analysis to obtain a
definitive diagnosis; and the hypertrophic phe-
notype, which can lead to misdiagnosis [8]. The
problem of phenotypic heterogeneity, even with
respect to the cardiac presentation of ATTR amy-
loidosis, is underlined by a recent, cohort study of
108 patients with wtATTR. Extensive variation
was reported in patients’ clinical, electrocardio-
graphic (ECG), and echocardiographic (ECHO)

features. It appears that there is no reliable ‘classic
phenotype’: one-third of patients did not present
with symptoms of heart failure, and only 22% of
patients had low-voltage electrocardiogram,
which has previously been considered a key sign
of cardiac amyloidosis. Hypertensive heart disease
was the most common previous misdiagnosis
[11]. Patients with hATTR can also be difficult to
diagnose: cardiologists often need to proactively
enquire about family history, as this information
may not be offered of patients’ own accord [8].

Some of the challenges in ATTR-CM are
being addressed: for example, new diagnostic
tools obviate the need for organ tissue to sup-
port histologic diagnosis in many cases. New
treatments for ATTR amyloidosis have been
approved in some countries and clinical devel-
opment is ongoing. Although clinical guideli-
nes are being updated to reflect these advances,
it is not yet clear to what extent they are being
implemented in routine clinical practice. In
order to assess current clinical practice in
Switzerland, we carried out a survey of practic-
ing cardiologists in clinics across Switzerland.
Survey objectives were as follows:

e Assess current awareness and knowledge of
amyloidosis, particularly ATTR-CM.

e Obtain data on the procedures used to
diagnose heart failure, and make a differen-
tial diagnosis in patients with heart failure to
identify cardiomyopathy associated with
transthyretin.

METHODS

A survey was conducted among practicing car-
diologists based on 50 academic and non-aca-
demic centers in Switzerland. It was conducted
either face-to-face (16 participants at 16 centers)
or online (56 participants at 34 centers). Ques-
tions asked in the survey were developed in
consultation with a cardiologist advisor and
reviewed by a market research expert before
implementation. The same questions were used
in both settings, with some additional questions
in face-to-face interviews (28 questions) com-
pared with online (24 questions). Questions
covered participants’ clinical experience and
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Table 1 Number of patients treated by surveyed cardiologists in the past year

Heart failure Heart failure with preserved ejection fraction TAVI
Diagnosed Treated Diagnosed Treated Treated
Interview participants (7 = 16)
Median (range) 50 (8-500) 200 (25-600) 20 (5-300) 65 (10-300) 6 (0-50)
Online participants (#z = 56)
Median (range) 90 (5-1500) 135 (10-2000) 30 (2-1000) 60 (2-1500) 10 (0-200)

TAVT transcatheter aortic valve implantation

everyday clinical practice, requiring a mix of
open and multiple-choice answers. Copies of
the online and face-to-face questionnaires are
provided in the Supplementary Materials.

A predefined list of cardiologists was invited
to participate in the online questionnaire via
regular mail, with follow-up reminders sent by
e-mail to those for whom e-mail addresses were
known. All cardiologists who were contacted
were provided with a unique access code that
could only be used once, to prevent multiple
entries of the online questionnaire by one
individual. All participants were required to
complete the online survey between January
and March 2019. Face-to-face interviews were
30-45 min long and took place in the partici-
pants’ place of work between January and
March 2019.

Survey participation was voluntary and
anonymous, and in compliance with local data
protection laws. Additional ethical approval was
not required, as this was a clinical practice sur-
vey. In both settings, participants received
reimbursement for their time: CHF 100 for
online completion and CHF 150 for a face-to-
face interview. Data were analyzed wusing
descriptive statistics and are presented as per-
centages for nominal variables.

RESULTS

Survey Participants

Of an estimated 1061 practicing cardiologists in
Switzerland, 800—those for whom contact
details were available—were invited to partici-
pate in the survey. Of these, 72 completed the

Table 2 Number of patients with amyloidosis managed by
surveyed cardiologists in the past year

ATTR Light-chain Amyloid A
amyloidosis amyloidosis
Interview participants (7 = 16)
Median 2 1 0
Online participants (7 = 46)
Median 2 2 2

ATTR transthyretin amyloidosis

questionnaire either in a face-to-face interview
(n = 16) or online (n = 56). Of the 16 general
cardiologists who were interviewed face-to-face,
two also described their role as ‘heart failure
specialists’, two as ‘rhythmologists’, and two as
‘interventional cardiologists’. There were no
amyloidosis specialists among this group of
participants. These cardiologists treated a med-
ian of 50 patients per week (range, 30-125).

Of the 72 survey respondents, 56 cardiolo-
gists completed the survey online. One descri-
bed their role as an amyloidosis specialist and
11 described themselves as heart failure spe-
cialists; a further eight described their area of
specialism as ‘other’. These cardiologists treated
a median of 40 patients per week (range,
10-120).

The patient population treated by each sub-
group of participants in the past year is shown
in Table1l. In both subgroups, cardiologists
managed a median of two patients with ATTR
per year (Table 2).
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Table 3 Features of chronic heart failure that would cause
cardiologists to consider a possible diagnosis of ATTR

Percentage of Percentage
interview of online
participants participants
(n = 16) (n = 54)
Preserved or reduced 56 89
ejection fraction, or
both
Left ventricular 31 83
hypertrophy
without
simultanecous high
blood pressure
Heart failure 63 63
symptoms with
poor response to
standard treatment
Medical history of 38 56
bilateral carpal
tunnel syndrome
Neuropathy with 50 59
paraesthesia/
sensory impairment
Increased troponin in 13 46
the absence of
acute coronary
syndrome
Family history of 25 48
heart failure
Hypertrophy 25 Not listed
Low-voltage ECG 88 76
ECG (Pseudo-Q- Not listed 26
wave)
Lumbar spinal Not listed 13

stenosis

ECG electrocardiogram

ATTR Amyloidosis: Differential Diagnosis
and Clinical Expertise

Features of heart failure that would cause the
surveyed cardiologists to consider a possible
diagnosis of ATTR amyloidosis are shown in
Table 3.

Of 56 participants who completed the survey
online, only 15% rated their expertise of dif-
ferentiating ATTR amyloidosis from other forms
of amyloidosis as ‘high’, whereas 40% of par-
ticipants rated their expertise as ‘low’, a further
40% as ‘basic’ and 5% stated that they had no
expertise in this area. In the event of treating
patients with suspected ATTR amyloidosis, 64%
of online participants said they would refer
these patients to a specialist, whereas only 35%
stated that they could treat the patients them-
selves. A further 2% stated that they would not
refer these patients as they did not see the need
for further examination. Of the 16 interview
participants, 47% would refer a patient with
ATTR amyloidosis to a specialist center for
treatment, and 40% would treat the patient
themselves. A further 13% stated that they
would not refer a patient with ATTR amyloido-
sis because there is currently no available
treatment.

Differential Diagnosis of Amyloidosis
in Patients with Heart Failure

Diagnostic tests used in patients with suspected
heart failure are shown in Fig. 1. There was a
notable difference between the interview and
online groups in use of bone scintigraphy (31
vs. 1%, respectively), biopsy (38 vs. 1%, respec-
tively), and MRI (88 vs. 30%, respectively).
Diagnostic tests for amyloidosis considered by
survey participants are shown in Table 4. The
most common tests (ECHO, serum protein
electrophoresis, free light chain tests) were
similar between the interview and online
groups. Bone scintigraphy was listed by 63% of
online participants but was not listed in the
interview group.
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Fig. 1 Tests used to diagnose patients with suspected
heart failure, grouped by face-to-face interview and online
participants. ‘Laboratory” includes measurement of NT-

Subgroup of Cardiologists Who
Completed the Survey Face-To-Face:
Diagnosing Cardiac Amyloidosis

Cardiologists who completed the survey face-to-
face (n=16) answered questions about their
knowledge of amyloidosis. When asked to list
typical features of amyloidosis, answers were
unspecific, with the most common being neu-
rological disorders (n=4), dyspnea (n=4),
specific MRI reading (n = 3), edema (n = 3), and
renal insufficiency (n=3). In this group of
respondents, the best-known features of an
ECHO or ECG that indicate possible cardiac
amyloidosis were low-voltage ECG (88%), left
ventricular hypertrophy (75%), and cardiac
sparkling (56%). The majority of these cardiol-
ogists (94%) had at some point suspected that at
least one of their patients had cardiac amyloi-
dosis. If cardiac amyloidosis was suspected, 94%
would arrange a biopsy, nearly 69% would
arrange an ECHO, 56% would arrange an MRI
and 44% would arrange for bone scintigraphy as
part of further investigations. For the final
diagnosis of cardiac amyloidosis, most
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pro BNP and of troponin. ECHO echocardiogram, ECG

electrocardiogram

respondents would use a biopsy (69%), with
other options being less common (‘a combina-
tion of several diagnostic tests’ by 31% of car-
diologists and bone scintigraphy by 25%). One
participant stated that they would not carry out
any confirmatory tests at all, as there is no
treatment available.

Subgroup of Cardiologists Who
Completed the Survey Face-To-Face:
Qualitative Findings

The perceptions held by this group of cardiol-
ogists (n = 16) about the various possible diag-
nostic tests for cardiac amyloidosis are shown in
Table S.

Participants reported that the most frequent
time period between the first symptoms of heart
failure and diagnosis of cardiac amyloidosis was
2-3 years (reported by 50% of cardiologists).
With regard to challenges in diagnosing cardiac
amyloidosis, the most common obstacle repor-
ted by cardiologists was thinking of cardiac
amyloidosis at the right time. The second most
common challenge was lack of a simple
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Table 4 Diagnostic tests considered by cardiologists for
patients with a possible diagnosis of amyloidosis

Table 5 Perception of interview participants (» = 16) of

the various diagnostic tests for cardiac amyloidosis

Percentage of Percentage
interview of online
participants participants
(n = 16) (n = 54)
Echocardiogram 100 98
Serum protein 94 83
electrophoresis
Non-cardiac tissue 82 S4
biopsy
Free light chain tests 81 76
Urine protein 75 61
electrophoresis
Heart biopsy 69 57
Serum 64 39
immunoglobulin test
Other blood-based 44 9
tests
Immunohistochemistry 31 Not listed
Genetic tests 25 46
Bone scintigraphy Not listed 63
Mass spectrometry Not listed 6

diagnostic test/difficulty in using the right
diagnostic tools; other common challenges
were the unspecific symptoms at presentation,
the fact that there is relatively little known
about cardiac amyloidosis, and the lack of cur-
rently available treatments.

Cardiologists reported that cardiac amyloi-
dosis is most likely to be diagnosed in younger
patients with unexplained heart failure who
have a family history of cardiac amyloidosis,
and exhibit hypertrophy without hypertension.
Generally, other organs are already affected in
these patients. Cardiac amyloidosis is most
likely to be overlooked in patients > 60 years

Diagnostic test

Advantages

Disadvantages

Peripheral biopsy

Myocardial biopsy

Immune fixation

Bone scintigraphy

MRI

Electrocardiogram

Simple, cost-
effective, few
complications,
very high
specificity

Very high
sensitivity and
specificity, high
informative

value

Simple, cost-
effective, few

complications

Non-invasive,
very high
sensitivity and
specificity,
reproducibility,

cost-effective

Good availability,
medium to high
sensitivity and

specificity

Very good
availability

Invasive, risk of
complications,
only safe with
AL, otherwise
only 50%

hit rate

Invasive, higher
risk of
complications,

sampling errors

Lack of
experience, still
unclear
evidence, only
for ATTR-
CM, radiation

¢xposure

Expensive,
claustrophobia
in 10-20% of
patients,
contrast agent
for renal

insufficiency

Low sensitivity
and specificity,
false-positive
results, e.g., in
pericardial
effusion and

obesity
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Table 5 continued

Diagnostic test

Advantages

Disadvantages

Echocardiogram

Very good
availability,
cost-effective,

high diagnostic

Low sensitivity
and specificity,
false- positive

results, e.g., in

value hypertonic
patients
Cardiac catheters Immediate Invasive, risk of
intervention complications

possible if

necessary

Genetic tests Low availability,

expensive

AL amyloid light-chain, ATTR-CM transthyretin amy-
loidosis associated cardiomyopathy

old who have other cardiac diseases or risk fac-
tors, including hypertension with accompany-
ing hypertrophy, coronary artery disease, and
hypertrophic cardiomyopathy. It is also widely
overlooked in patients < 50 years old who have
an underlying hematological illness such as
multiple myeloma, and in patients without
hypertrophy.

In contrast to the findings above, these car-
diologists reported that in their clinical experi-
ence, most patients diagnosed with ATTR
amyloidosis have been on average > 70 years
old, with the majority having New York Heart
Association (NYHA) Stage III heart failure.

DISCUSSION

There was wide variation in cardiologists’
knowledge about amyloidosis and in the diag-
nostic tests that they would carry out during a
differential diagnosis of ATTR-CM.

Many cardiologists in the survey were not
very familiar with radiolabeled bone scintigra-
phy, with some citing lack of experience and
unclear evidence as disadvantages. However,
bone scintigraphy using technetium-labeled
radiotracers has been shown to have high

sensitivity and specificity for ATTR-CM [12].
Bone scintigraphy has been included as a
screening tool for ATTR-CM in the 2016 Euro-
pean Society of Cardiology guidelines for the
treatment of heart failure [13] and in a recently
published consensus statement from the Heart
Failure Association of the Furopean Society of
Cardiology [14]. In a study including 1217
evaluable patients being assessed for amyloido-
sis—of which 857 had histologically proven
amyloid—the myocardial radiotracer uptake
seen in bone scintigraphy images had > 99%
sensitivity and 86% specificity for cardiac ATTR
[15]. Combining bone scintigraphy with a test
showing absence of monoclonal protein (e.g.,
using serum or urine immunofixation or a free
light chain assay) increases the diagnostic
specificity for ATTR further. These tests now
form the basis of a diagnostic algorithm
designed to minimize invasive procedures in
cardiac amyloidosis [15]. Some uncertainties
remain that have been accommodated in the
algorithm: while a high myocardial tracer
uptake (grades 2-3) is sensitive for wtATTR,
mild uptake could indicate asymptomatic or
early cardiac involvement in hATTR or
immunoglobulin light-chain disease [8]. This is
accommodated in the algorithm [15]. In addi-
tion, a recently published expert consensus
describes the appropriate use of radionuclide
imaging, among other imaging modalities, in
the clinical evaluation of patients thought to
have ATTR [16]. It is hoped that standardized
methods and quantification of amyloid load
will help improve clinical uptake further and
support disease staging in future [17]. To
achieve these aims, data collection is required,
making widespread clinical use of scintigraphy
all the more important. Another challenge for
the future will be differentiating clinically sig-
nificant from incidental amyloid deposits [9].
Interview respondents of our survey stated
that the best-known features of an ECHO or
ECG that indicate possible cardiac amyloidosis
were low-voltage ECG (88%), left ventricular
hypertrophy (75%), and cardiac sparkling
(56%). These replies do not entirely reflect the
most recent evidence base, which has high-
lighted some common misconceptions about
the diagnosis of cardiac amyloidosis. A low-
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voltage ECG in isolation is an insufficient
observation on which to base a diagnosis of
cardiac amyloidosis. This finding can occur in as
few as one-fifth of patients with ATTR-CM. In
addition, ECG voltage readings are unreliable in
patients who have a pacemaker [8, 11]. Another
commonly held perception is that wtATTR is
associated with increased ventricle wall thick-
ness. However, a recent publication highlighted
that normal ventricle wall thickness does not
exclude the possibility of cardiac amyloidosis
[11].

The survey highlighted that one of the big-
gest challenges in diagnosing amyloidosis is
awareness among cardiologists. In general,
respondents treated very few patients with
ATTR (a median of two per year). This high-
lights that a high index of suspicion is required
from cardiologists to diagnose ATTR-CM.

Although Switzerland is not included in the
worldwide, longitudinal, observational Trans-
thyretin ~ Amyloidosis  Outcomes  Survey
(THAOS) registry of patients with ATTR amy-
loidosis, in a recent sub-analysis of subjects
from Western Europe (n = 1411, of which 125
had wtATTR), data also highlight the key role of
cardiologists in identifying and managing
ATTR-CM. Patients with the cardiac phenotype
already-exhibited symptoms of heart failure
(68% had NYHA stage II-IV) and a clinically
meaningful increase in left ventricular wall
thickness at diagnosis [18]. A similar lesson can
be learnt from a cohort study of 198 patients
with ATTR-CM in the US, in which elevated
concentrations of B-type natriuretic peptide
were significantly associated with mortality,
emphasizing the need for careful cardiac man-
agement of these patients to prevent premature
deterioration of their condition [19].

As already discussed, there are now indica-
tions that ATTR is not as rare as previously
thought. In our survey, even those cardiologists
who are aware of the condition and available
treatments shared some concerns about
administering new therapies to patients who are
elderly and have multiple comorbidities. With
progress made in the management of ATTR, and
the fact that its prognosis differs from those of
other cardiomyopathies (especially if other car-
diac conditions are present), appropriate

education and screening is now essential to
optimize patient care.

In addition to diagnostic tests, cardiologists
should be aware of the clinical indicators of
ATTR-CM, which include: exercise intolerance
[7]; carpal tunnel syndrome [20, 21]; lumbar
spinal stenosis; atraumatic biceps tendon rup-
ture; ascending  bilateral  sensory-motor
polyneuropathy; dysautonomia, including
orthostatic hypotension; eye involvement such
as glaucoma or intravitreal deposition; and
diagnosis of hypertrophic cardiomyopathy in
patients > 60 years old [1, 8]. Clinical scenarios
and ‘red flags’ that warrant screening for ATTR-
CM have been recently summarized elsewhere
[22]. Finally, once a diagnosis of ATTR-CM has
been made, cardiologists need to ensure that
they have not missed any co-existing cardiac
conditions.

This survey is a small survey designed to
provide information on cardiology practice in
Switzerland. There were a couple of internal
inconsistencies within the results. The most
notable was the marked difference between
interview and online groups in considering the
use of bone scintigraphy and biopsy in patients
with suspected heart failure (31 vs. 1% and 38
vs. 1%, respectively; Fig.1). These data are
inconsistent with those that describe diagnostic
tests considered for patients with a possible
diagnosis of ATTR-CM, in which responses
between interview and online participants
appear to be reversed: a high proportion of
online participants considered bone scintigra-
phy, but no interview participants did (Fig. 1
versus Table 4). In another example, when
asked specifically which ECG characteristics are
indicative of amyloidosis, 75% of interview
participants listed left ventricular hypertrophy
without simultaneous high blood pressure,
compared with only 31% of this group who
listed the same as a feature of chronic heart
failure associated with a possible diagnosis of
ATTR. It is possible that these discrepancies
arose because the mix of open-format and
multiple-choice questions caused some confu-
sion during interview about whether the ques-
tion related to heart failure or ATTR-CM. This is
supported by the fact that 38% of interview
participants stated that they would consider a
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biopsy to diagnose patients with suspected
heart failure, which is not standard practice. In
addition, it is possible that interview partici-
pants did not mention things that they con-
sidered to be ‘self-evident’ in relation to certain
open-format questions. The inclusion of open
questions for certain topics would therefore be
reconsidered in any future updates of the
survey.

A major limitation of this study is that,
despite the survey being sent out to approxi-
mately eight out of ten practicing cardiologists
in Switzerland, only a small proportion of them
(about 10% of those contacted) participated in
the study. This incomplete coverage of the tar-
get population could be associated with ‘re-
sponder bias’, i.e., results may not be entirely
representative of all cardiologists in Switzer-
land. The results of the survey should be inter-
preted within this context. However,
respondents were from a range of academic and
non-academic institutes and were reasonably
geographically diverse across the country.

CONCLUSIONS

Cardiologists in Switzerland could benefit from
additional information on the latest advances
in the diagnosis and management of ATTR-CM.
This would support them in implementing
improved screening of heart failure patients in
Switzerland for ATTR-CM. In addition, this
article highlights the need to establish a con-
sistent, nationwide approach to the diagnosis
and referral of patients with suspected ATTR-
CM in Switzerland. These measures would help
ensure that patients benefit from advances in
the management of this progressive disease.
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