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What is amyloid and amyloidosis?

• Protein folding problem
• Amyloid = protein
• Amyloidosis = disease from amyloid 

deposition

• Misfolded protein deposits in organs 
and causes the organs to malfunction
• There are over 35 different proteins 

that misfold (A for amyloid + protein)
• Similar to but distinct from Alzheimer’s 

dementia

Salahuddin, Intl J Bio Macromol 2021
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Congo red stain, white light (Dr. Lawreen Connors) Electron microscopy
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https://www.acc.org/latest-in-cardiology/articles/2016/07/07/14/59/cardiac-amyloidosis

Amyloid deposits in 
between heart cells
• Thickening and 

stiffening of heart 
muscle

• Injury to cells
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Major types of cardiac amyloidosis

Cardiac 
Amyloidosis

ATTR 
(transthyretin)

Hereditary
(hATTR or ATTRv)

Non-hereditary 
(wild type - ATTRwt)

AL 
(light chain)
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A little more about TTR or prealbumin

Trans
THY(roid)
RETIN(ol)

https://www.researchgate.net/figure/The-structure-of-human-TTR-TTR-is-a-homo-
tetramer-with-a-central-channel-that-contains_fig7_272837460/download
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Illustration of process of ATTR amyloidosis

Ruberg, J Am Coll Cardiol, 2019
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Why does TTR misfold?

• Inherited variants in the gene TTR (and therefore the protein) that destabilize the structure – 
hereditary ATTR or ATTRv

• Normal gene structure - We don’t know – ATTR wild-type
• We know associated with aging, and male sex
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ATTRwt amyloidosis causes congestive heart failure

•Not heart attack (myocardial infarction)
•Not cardiac arrest (heart stops circulating blood 
entirely)
•Heart failure = situation where the heart inadequately 
circulates blood to meet requirements of the body (low 
output) and/or does so at an inappropriately high 
pressure
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The symptoms and signs of heart failure

•Shortness of breath (exertion, lying flat, at night)
•Leg swelling and abdominal bloating/swelling, 
weight gain
•Lower blood pressure
•Fatigue/weakness, low energy



11Amyloidosis Research Consortium

•Atrial fibrillation or atrial flutter
•Bradycardia (slow heart rate)
•Heart block (slow heart rate)
•Ventricular tachycardia or fibrillation (fast heart rate)

ATTRwt amyloidosis causes heart rhythm problems



12Amyloidosis Research Consortium

Common clinical scenarios for ATTRwt/cardiac 
amyloidosis

• HFpEF and increased LV wall thickness
• HFpEF in pts of African Descent > age 60 years +/- neuropathy
• HFpEF + peripheral neuropathy +/- autonomic neuropathy
• Recurrent atrial clots +/- atrial fibrillation
• Bilateral carpal tunnel syndrome and spontaneous biceps tendon 

rupture
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Cardiac Amyloidosis Updates 

How Do I Diagnose 
ATTRwt/Cardiac Amyloidosis?
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Diagnosis of ATTRwt/cardiac amyloidosis
Can be accomplished by tissue biopsy OR non-invasive testing

Vast majority of patients encountered will have ATTRwt amyloidosis however ATTRv 
will likely be encountered as well as AL (less commonly)

Testing involves three components:
1.Identification of amyloid deposits by histology OR non-invasive imaging using 

specialized nuclear medicine tests
2.Exclusion of a plasma cell disorder (AL amyloidosis)
3.Sequencing of the TTR gene to determine the presence of variants
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Diagnostic Algorithm for ATTRwt/Cardiac Amyloidosis in 2025 

Kittelson M, Ruberg FL et al. JACC 2023; 81:1076-1126
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Summary

• Cardiac amyloidosis is characterized by infiltration of misfolded protein fibers in the heart

• ATTR cardiac amyloidosis: most common type of amyloid heart disease

• May be hereditary (variant) or wild-type

• Characterized by a stiff and thick heart

• Associated with arrhythmias, aortic stenosis, carpal tunnel syndrome and soft tissue 
manifestations 


