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Different clinical phenotypes among CA subtypes

Ioannou et al, Circulation: Cardiovascular Imaging 2023



Increasing awareness for cardiac amyloidosis

Ioannou et al. Circulation 2022;146:1657–1670

NAC, UK
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Prognosis of ATTR-CM at a global level

Antonopoulos AS et al Eur J Heart Fail. 2022 Sep;24(9):1677-1696



ATTR-CM: diverse phenotypes

Typical ATTR Non-typical ATTR

EKKAN archive



Prevalence of cardiac amyloidosis in various subgroups 
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Greek REgistry for Cardiac Amyloidosis in TAVI patients: GRECA-TAVI 

Total AS patients enrolled: 185
ATTR positive patients: 22

AS + ATTR

AS

Centers to start enrollment soon
✓ Attiko University Hospital
✓ Interbalkan Medical Center
✓ Onaseio CSC
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A cardiomyopathy mindset (for ATTR)

Clinical work-upPatient clinical
characteristics

Μονάδα Κληρονομικών & Σπάνιων Καρδιαγγειακών Παθήσεων, Α’ Παν. Καρδιολογική Κλινική ΕΚΠΑ



Antonopoulos AS et al (submitted)



WG Position Statement EHJ 2021

Diagnostic approaches for cardiac amyloidosis

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens



WG Position Statement EHJ 2021

Diagnostic algorithm for cardiac amyloidosis

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of AthensUnit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens



Diagnostic interpretation of hematological tests in CKD

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens

kappa / 
lamba ratio 

Free light chains (FLC)Protein ImmunofixationProtein Electrophoresis

Serum and urine

If all negative >99% NPV for AL amyloidosis



Multimodality imaging of cardiac amyloidosis

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens

Antonopoulos AS et al Hellenic J Cardiol 2020



CMR for cardiac amyloidosis diagnosis



Perugini scale

Bone scintigraphy for ATTR diagnosis 

Hanna et al J Am Coll Cardiol 2020;75:2851–620

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of AthensUnit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens



Greulich S et al. Clinical Research in Cardiology

ALECT2
Common form of renal amyloidosis 
In Egyptians
Purjabi, Sudanese, Chinese
Native American

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens

Endomyocardial biopsy for cardiac amyloidosis

Biopsy: Target the target organ!

• Equivocal imaging findings
• High clinical suspicion
• Presence of abnormal hematological tests
• Non-TTR amyloidosis 



False positive referrals for cardiac amyloidosis

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens

Staron et al. Amyloid. 2023 Jan 31;1-6. 



18F-florbetapir PET/CT for AL cardiac amyloidosis

Masri et al. J Nucl Med 2020; 61:965–970
Ehman et al. J Nucl Med 2019; 60:1234–1239

Dorbala et al. Eur J Nucl Med Mol Imaging 2014;41, 1652–1662

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of AthensUnit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens



Junior ASPIRE ATTR-CM Research Grant (#67570577)

CT Radiomics for cardiac amyloidosis diagnosis and prognosis

CTAs of patients 
undergoing TAVI

CCTA scans 
of low-risk patients

Linked 
clinical 

outcomes

Myocardial CT radiomics 
features’ extraction 
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Development of novel AI tools for myocardial disease phenotyping

Collaboration with Pfizer Hub for Digital Innovation

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens

✓ Development of an automatic AI algorithm for myocardial 
tissue segmentation 

✓ Aim: Recognition of diseased vs healthy myocardial tissue 
through radiomic feature extraction



WG Position Statement EHJ 2021

Therapeutic approaches for cardiac amyloidosis

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens



Treatment options for ATTR

Kittleson et al. Circulation. 2020;142:e7–e22. 



Treatment options for ATTR

Kittleson et al. Circulation. 2020;142:e7–e22. 

CRISPR-Cas9

Recombinant-Ab 
anti-TTR 



Tafamidis for ATTR (ATTR-ACT) 

Maurer et al NEJM 2018:379;11

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens



Tafamidis for ATTR (ATTR-ACT) – Quality of life

Hanna et al Am J Cardiol 2021;141:98−105

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens



APOLLO-B: Patisiran siRNA for hATTR treatment

Maurer et al ISA 2022, Heidelberg

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens



Imaging to monitor treatment effects and disease status 

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens

Ioannou et al. Current Cardiology Reports (2022) 24:839–850



NI006 recombinant antibody against TTR

Garcia Pavia et al. NEJM 2023

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens

recombinant human anti-ATTR
monoclonal IgG1 antibody t

Selectively binds amyloid 
conformations of both wild-
type and variant TTR

inducing Ab-mediated 
phagocytosis of ATTR fibrils 
and removal of ATTR deposits 
from tissues.



↑ risk for progression 
↑ mortality risk

at low 
risk for 

ATTR-CM

No responders 
to therapy

No need for
early treatment 

Prioritize 
treatment 

interventions

treatment not 
cost-effective

How to deploy high cost TTR-therapeutics?

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens



Conclusions

Unit of Inherited and Rare Cardiovascular Diseases, 1st Cardiology Dpt, National and Kapodistrian University of Athens

• Much more common than previously thought
• Significantly underdiagnosed & undertreated
• Males >> Females at risk 
• HFpEF + LVH, elderly with AS, HCM 
• HF with red flags (Hx musculoskeletal problems etc)
• Natural course of the disease survival 1/4 at 2y
• htATTR heterogeneous disease 
• Newer TTR therapeutics alter the natural course of 

the disease and reduce mortality

• Important gaps exist in ATTR epidemiological 
research at global level, with large parts of the 
world being unrepresented in available clinical 
cohorts

• Need to set-up national registries
• Country-tailored screening programs for ATTR

• Better understand pathophysiology of disease
• Risk factors for ATTR development - progression
• How early to treat and how late is too late?

Facts on ATTR Challenges



Μονάδα Κληρονομικών & Σπάνιων 
Καρδιαγγειακών Παθήσεων

Α’ Παν. Καρδιολογική Κλινική ΕΚΠΑ

(ΕΚΚΑΝ)

website: www.ekkan.gr
e-mail: ekkan@med.uoa.gr

+30 210 7231780

mailto:ekkan@med.uoa.gr
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