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Cardiac amyloidosis: diagnosed too late ?
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Cardiac amyloidosis is no longer a rare disease !
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46% HCM

25% DCM

11% LVNC

6% Amyloidosis

2% Fabry disease

48% HCM

11% DCM

7% NCVG

22% Amyloidosis

5% Fabry disease
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2. Easy diagnosis in typical cases

3. Frequent difficult cases 

4. Diagnostic algorithm
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Red flags for amyloidosis suspicion
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Red flags for amyloidosis suspicion
Nativi-Nicolau Heart Fail Rev 2022
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Imaging red flags
Garcia-Pavia et al Eur Heart J 2021

1. ECG

2. Echocardiography

3. Cardiac MRI  

 Decrease voltage
 AV conduction abnormalities
 Pseudo Q waves

 Biventricular hypertrophy
 Valvular thickening
 Apical sparing

 Biventricular hypertrophy
 Diffuse subendocardial LGE
 Increase T1
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1. Concentric LV hypertrophy

2. Normal LVEF

3. Sparkling myocardial appearance

4. Atrial septal hypertrophy

5. Valvular thickening

6. Restrictive physiology (not always)

Amyloidosis: echo features
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2D strain in cardiac amyloidosis
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Comparison GLS vs LVEF
Pagourelias ED JACC CVI 2016

 EFSR = EF / GLS

 5.7   +/- 1.7 in CA 

 3.7 +/- 0.6 in HCM

 EFSR > 4.1 = threshold for amyloidosis

 RELAPS: average apical / average mid + basal strains

 RELAPS > 0.87 = threshold for amyloidosis
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Value of cardiac MRI

1. Concentric LV hypertrophy

2. Diffuse, transmural late gadolinium enhancement (LGE)

3. Elevated T1, increased extracellular volume (ECV)

Razvi Y et al. . Frontiers CVMed 2020
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Technetium scintigraphy
Gillmore et al. Circulation 2016
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Haematologic tests

Kittleson MK – JACC 2023

1. Serum kappa/lambda free light chain ratio (abnormal if <0.26 or >1.65)

2. Serum immunofixation electrophoresis (abnormal if monoclonal protein detected)

3. Urine immunofixation electrophoresis (abnormal if monoclonal protein detected)

 Rule out AL amyloidosis

 Refer immediately the patient to a reference

center if positive or doubtful
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Classical picture is only
the tip of the iceberg !! 

Garcia-Pavia ESC 2024
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Frequently difficult diagnosis

Aimo A et al, Eur J Heart Failure 2022



Centre de Référence

Constitutif des
Cardiomyopathies

HFpEF / HPmrEF
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HFpEF / HPmrEF
Gonzalez-Lopez et al – Eur Heart J 2015
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Aimo A et al, Eur J Heart Failure 2022

Frequently difficult diagnosis
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HCM + amyloidosis

 Sarcomeric HCM (MYBPC3)

 Progressive worsening HF

 New low voltage on ECG

 NT proBNP = 9200 ng/l

 TTE:  LVEF = 55%
 LA dilatation
 No obstruction
 high LV filling pressures
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 Normal haematologic tests

 Normal free-light chain level

 No Bence-Jones proteinuria

No gammapathy

AL amyloidosis ruled out

Scintigraphy: grade 2 Peruggini

TTR amyloidosis confirmed

HCM + amyloidosis
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Aimo A et al, Eur J Heart Failure 2022

Frequently difficult diagnosis
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Low flowLow gradientNormal LVEF

LVOT VTI 18 cm

LVOT  20 mm

SVI 34 ml/m²

Vmax = 3.5 m/s

Mean Gradient 32 mmHg

AVA 0.62 cm² ,    AVAi 0.36 cm²/m²

80 year-old female:LF LG aortic stenosis
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99mTc-HMDP scintigraphy

• Severe cardiac uptake

• Suspected amyloidosis

Positive for TTR amyloidosis

Endomyocardial biopsy

80 year-old female:LF LG aortic stenosis
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Aimo A et al, Eur J Heart Failure 2022

Frequently difficult diagnosis
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73 year-old man, carpal tunnel syndrome 2016, with histological amyloidosis 

Asymptomatic, normal BNP , normal Kappa lambda ratio

2016

- LVEF = 65%        - GLS = -18% Minimal LVH – no LGE Perugini 1

Diagnosis at an early stage
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2016

- LVEF = 65%        - GLS = -18% Minimal LVH – no LGE Perugini 1

Diagnosis at an early stage

2020

- LVEF = 65%         - GLS = -14% Minimal LVH – minimal LGE Perugini 2

73 year-old man, carpal tunnel syndrome 2016, with histological amyloidosis 

Asymptomatic, normal BNP , normal Kappa lambda ratio
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Nonbiopsy Diagnosis of Cardiac Amyloidosis

Garcia-Pavia, Position paper , Eur Heart J 2021
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When is histological confirmation required ?

Gonzalo-Lopez et al. J Am Coll Cardiol 2024; 83:1085-99
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Cardiac amylosidosis: how to diagnose it ?

 Think about amyloidosis

 Clinical and imaging red flags 

 Confirm the diagnosis by invasive / non invasive tests

 Value of a multimodality imaging approach

 Bone scintigraphy coupled with AL blood/urine tests are the basis of amyloidosis diagnosis

 Refer patients to reference centers



La Timone Hospital; Marseille, France


