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Conclusions and implications
• The prevalence of ATTR-CA was varying but relevant between patients with AS, 

HFpEF and LVH/HCM
• Characteristics of patients diagnosed with ATTR-CA varied significantly across 

different conditions
• Methodological issues were observed in several of the studies; these may 

affected the estimation of the real ATTR-CA prevalence and need to be 
addressed in future studies

• It is questionable whether the studied conditions represent adequate screening 
settings for the early recognition of ATTR-CA

Summary at-a-glance:
Systematic literature review of 
ATTR-CA screening studies in 
at-risk populations using bone 

scintigraphy identified a 11–15% 
prevalence of ATTR-CA in 

patients with AS, HFpEF, and 
LVH/HCM. Considerations arose 
in terms of the methodological 
differences observed between 

studies and the screening 
strategy used
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Introduction
• Transthyretin cardiac amyloidosis (ATTR-CA) is common in patients with aortic 

stenosis (AS), heart failure with preserved ejection fraction (HFpEF), carpal 
tunnel syndrome (CTS), and left ventricular hypertrophy or hypertrophic 
cardiomyopathy (LVH/HCM)

• The advent of bone scintigraphy as a non-invasive means of diagnosing 
ATTR-CA has increased the number of patients identified with the disease in 
these at-risk populations

• The aim of this study was to comprehensively investigate results from prior 
prospective studies in which screening for ATTR-CA was performed by bone 
scintigraphy in these at-risk populations, to establish prevalence

AS, aortic stenosis; ATTR-CA, transthyretin cardiac amyloidosis; CTS, carpal tunnel syndrome; HFpEF, heart failure with preserved 
ejection fraction; LVH/HCM, left ventricular hypertrophy or hypertrophic cardiomyopathy.



Methodology

Literature review undertaken with reference to EQUATOR guidelines
Literature sources
• PubMed/Embase up to December 2020
Inclusion criteria
• Prospective studies conducting screening for ATTR-CA in patients with 

AS undergoing replacement, HFpEF, CTS, and LVH/HCM
• Use of bone scintigraphy for the diagnosis of ATTR-CA
Exclusion criteria 
• Reviews and retrospective studies 
• Diagnosis of ATTR-CA using other methods* but not prior or concomitant 

bone scintigraphy
• Missing variables of interest (i.e., detailed information regarding comorbidities) and 

study enrolment <10 patients
Assessment
• Available means, medians, and frequencies obtained or derived from original 

manuscripts were averaged when the same variables from >2 samples within each 
condition was available 

Read more: 
page 2 of published paper 

Study screening and selection process

*Other methods included genetics, CMR, EMB, intraoperative biopsy, or autopsy. 
AS, aortic stenosis; ATTR-CA, transthyretin cardiac amyloidosis; CMR, cardiac magnetic resonance; CT, 
computerized tomography; CTS, carpal tunnel syndrome; EMB, endomyocardial biopsy; EQUATOR, Enhancing the 
QUAlity and Transparency Of health Research; HFpEF, heart failure with preserved ejection fraction; LVH/HCM, left 
ventricular hypertrophy or hypertrophic cardiomyopathy.

https://pubmed.ncbi.nlm.nih.gov/34390490/


Read more: 
pages 2–3 of published paper

*Publication year: 2015 to 2020. 
AL, light-chain; AS, aortic stenosis; ATTR-CA, transthyretin cardiac amyloidosis; CA, cardiac amyloidosis; CTS, 
carpal tunnel syndrome; HFpEF, heart failure with preserved ejection fraction; LVH/HCM, left ventricular hypertrophy 
or hypertrophic cardiomyopathy; 99mTc-DPD, technetium-99m 3,3-diphosphono-1,2-propanodicarboxylic acid.

Methodology differences
• Two AS studies and one HFpEF study investigated only patients with a moderate-to-severe scintigraphic uptake 

(i.e., Perugini score ≥2)
• In one AS study, plasma cell dyscracia was detected in 6 patients with a positive bone scan; however, these patients

did not undergo endomyocardial biopsy as it was “felt unlikely” that these patients had light-chain (AL) cardiac 
amyloidosis (CA)

• In one HFpEf study, serum-free light-chain assay and serum and urine immunofixation were not performed. 
Patients with positive bone scintigraphy underwent extracardiac or cardiac biopsy only “if considered by treating physician”

• In one LVH/HCM study, light-chain CA presence was ascertained only in patients with negative bone scintigraphy 

9 studies analyzed*

• 3 for AS
• 2 for HFpEF
• 2 for CTS
• 2 for LVH/HCM

156 patients 
(out of 1375; 11.3%)

identified with ATTR-CA

99mTc-DPD
most common 

tracer used 
(5 studies)

Findings overview and methodology differences of 
included studies

https://pubmed.ncbi.nlm.nih.gov/34390490/


Prevalence of ATTR-CA and patient characteristics

*Outcomes were assessed only in AS studies. 
ATTRv-CA, hereditary transthyretin cardiac amyloidosis; ATTRwt-CA, wild-type transthyretin cardiac amyloidosis; AS, 
aortic stenosis; ATTR-CA, transthyretin cardiac amyloidosis; CA, cardiac amyloidosis; CTS, carpal tunnel syndrome; 
HFpEF, heart failure with preserved ejection fraction; LVH/HCM, left ventricular hypertrophy or hypertrophic 
cardiomyopathy; pts, patients.

Read more: 
pages 3–5 of published paper 

AS HFpEF CTS LVH/HCM
ATTR-CA 
prevalence

11.4% 14.8% 2.6% 12.9%

ATTRwt-CA pts, n 68 25 4 43

ATTRv-CA pts, n / 0 0 16

Other CA pts, n 1 6 1 23

Age, years 
(mean/median)

86 83 82 75

Male pts, n (%) 52 (76.5) 17 (68) 2 (50) /(84.1)

Hypertension 58 (85.3) 16 (64) / /

Diabetes 8 (21.4) 6 (24) / /

Atrial fibrillation 30 (44.1) 21 (84) 1 (25) /(36.8)

Pacemaker 9 (23.2) 7 (28) 0 (0) /(19.9)

• ATTR-CA prevalence: 11–15% (excluding CTS studies)
• The majority of patients with ATTR-CA had wild-type transthyretin 

cardiac amyloidosis (ATTRw-CA; 89.7%)
• All hereditary transthyretin cardiac amyloidosis 

(ATTRv-CA) and most of other CA patients were identified 
in the LVH/HCM population

• There was a male predominance in AS and LVH/HCM patients
• Age was significantly higher in AS and HFpEF patients
Comorbidities
• Hypertension and diabetes were more frequent in AS and HFpEF

than in CTS and LVH/HCM patients
• Atrial fibrillation and already implanted pacemakers were more 

common in ATTR-CA than non-ATTR-CA patients for all conditions
Outcomes*

• There were no mortality differences between AS ATTR-CA and 
non-ATTR-CA AS patients; significantly more heart 
failure hospitalizations for AS ATTR-CA patients
the first year after valve replacement were observed 
in one study

Data not available for all parameters

https://pubmed.ncbi.nlm.nih.gov/34390490/


Methodological considerations

Read more: 
pages 3–5 of published paper 

Methodological issues in the analyzed studies:

About half of the 9 studies had inherent 
limitations regarding the diagnostic approach 
to ATTR-CA

Three studies investigated only patients with a 
moderate-to-severe scintigraphic uptake, which 
could have led to underdiagnosis of ATTR-CA

Genetic TTR testing was not routinely 
performed in two AS studies

The real prevalence of ATTR-CA across the different conditions may not be 
fully realized due to these methodological inconsistencies

Three studies did not perform a thorough 
exclusion of AL CA

The HFpEF (n=2) and CTS (n=2) studies 
had different inclusion criteria, and may 
not be completely comparable

AL, light-chain; ATTR-CA, transthyretin cardiac amyloidosis; CA, cardiac amyloidosis; CTS, carpal tunnel syndrome; 
HFpEF, heart failure with preserved ejection fraction; TTR, transthyretin.

https://pubmed.ncbi.nlm.nih.gov/34390490/


Epidemiological considerations

Read more: 
page 6 of published paper 

• Characteristics of diagnosed patients with ATTR-CA varied significantly across at-risk conditions due to the diverse 
epidemiological background of each condition

• LVH/HCM patients were younger, with fewer comorbidities and a wider range of CA etiologies compared with AS and 
HFpEF patients

• AS and HFpEF patients were typically >80 years old with almost exclusively ATTRwt-CA

• The value of routine screening for ATTR-CA is questionable because:
• ATTR-CA patients with AS were mainly elderly with no mortality difference observed between them and non-ATTR-CA 

patients, only with more heart failure hospitalizations in the short term 
• There were no available outcomes data for ATTR-CA patients with conditions other than AS
• Clinical characterization of patients was limited
• Tafamidis is the only available high-cost treatment with greater efficacy in the long term

The authors questioned whether initiation of tafamidis in the identified ATTR-CA 
patients would be cost effective, particularly among those with ATTR-CA AS or 
ATTR-CA HFpEF. According to the authors, screening strategies should target 

conditions where younger and fitter patients are more likely to be identified

AS, aortic stenosis; ATTRwt-CA, wild-type transthyretin cardiac amyloidosis; ATTR-CA, transthyretin cardiac 
amyloidosis; CA, cardiac amyloidosis; HFpEF, heart failure with preserved ejection fraction; LVH/HCM, left ventricular 
hypertrophy or hypertrophic cardiomyopathy.

https://pubmed.ncbi.nlm.nih.gov/34390490/


Conclusions and implications

Discussion points
• The prevalence of ATTR-CA varied across specific 

populations considered at risk of the disease, particularly in 
patients with AS, HFpEF, and LVH/HCM

• Patients with AS and HFpEF diagnosed with ATTR-CA were 
typically >80 years of age and with multiple comorbidities

• The authors questioned the cost effectiveness of 
initiating treatment (tafamidis) in elderly patients

• Inherent methodological limitations in a number of the 
analyzed studies may have impacted the relevance of 
the findings

Implications
• The methodological differences and limitations across the 

analyzed studies may result in underestimation of the 
prevalence of ATTR-CA in at-risk populations; this gap 
needs to be addressed in future studies

• Tafamidis is indicated for the treatment of patients with 
transthyretin amyloid cardiomyopathy (ATTR-CM) 
regardless of age and has demonstrated efficacy and safety 
in this patient population (Maurer M, et al. N Engl J Med
2018;379(11):1007–16)

Read more: 
page 7 of published paper 

Links to further useful papers/materials:
Rapezzi C, et al. Eur J Heart Fail 2021;23:259–63; Ricci F, et al. JACC Cardiovasc Imaging 2021;14:293–5.

AS, aortic stenosis; ATTR-CA, transthyretin cardiac amyloidosis; ATTR-CM, transthyretin amyloid cardiomyopathy; 
CA, cardiac amyloidosis; HFpEF, heart failure with preserved ejection fraction; LVH/HCM, left ventricular hypertrophy 
or hypertrophic cardiomyopathy.

https://pubmed.ncbi.nlm.nih.gov/34390490/
https://pubmed.ncbi.nlm.nih.gov/33190343/
https://pubmed.ncbi.nlm.nih.gov/32828772/


Glossary

• EQUATOR: this stands for Enhancing the QUAlity and Transparency Of health Research. The EQUATOR 
Network is an international initiative that aims to improve the quality of research publications. It provides a 
comprehensive list of reporting guidelines and other material to help improve reporting
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