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AL Amyloid

Amyloid Light Chain

Immunoglobulin fragments
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Radiolabelled Serum Amyloid P component

Liza Chacko. Circulation: Cardiovascular Imaging. Cardiac Magnetic Resonance–Derived Extracellular Volume Mapping for the 

Quantification of Hepatic and Splenic Amyloid, Volume: 14, Issue: 4, DOI: (10.1161/CIRCIMAGING.121.012506) 

Philip Hawkins
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Low voltage ECG



ECG changes in different amyloid
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• 40% wtATTR patients presented with AF compared 

with 20% of mTTR and only 6% of those with AL

• AV block, and intraventricular delay were also more 

common among ATTR patients, leading to a 

significant prevalence of device implantation before 

diagnosis.

• AL subjects more often presented in sinus rhythm 

and displayed the typical low voltage pattern at 

diagnosis.
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Amyloid – LA size



Deceleration time 115ms

E/e’ 34

Grade 3 Diastolic dysfunction

Severe diastolic dysfunction



Amyloid - Strain Imaging



Classical apical sparing 
Pattern

Averaged GLS = 9.9%

Normal averaged 
GLS >17%

Amyloid - Strain Imaging



Amyloid

Stain %

Sawada et al. CASE 2019;4:54-56
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Amyloid - Strain Imaging



MRI in Cardiac Amyloidosis

CMR
Thickend walls
Preseved function



MRI in Cardiac Amyloidosis

Native T1
Numerical time parameter (ms)
Native T1 times are higher in patients with 
• Amyloid (1409 ± 59 ms, p < 0.0001) compared to 
• Healthy controls (1225 ± 21 ms), 
• HCM (1266 ± 44 ms)  



MRI in Cardiac Amyloidosis

Extracellular water volume ECV
More protein = more water
• Calculated from ECVCMR = (1–haematocrit) × (Δ(1/T1myo)/Δ(1/T1blood))
• Normal ECV values of 25.3±3.5% in normal myocardium

25%



Amyloid – MRI ECV mapping

77%



LV

RV

Amyloid – TTR Bone Scan



ALaTTR

Perugini Criteria

Hot Cold

Grade 0: unaffected individual without any cardiac tracer uptake

Grade 1: patient with AL and mild cardiac uptake

Grade 2: patient with ATTR and strong cardiac uptake greater than bone uptake 

Grade 3: patient with ATTR and pronounced tracer uptake in the myocardium but reduced bone uptake.





Treatment of amyloidosis



Treatment of AL amyloidosis

STOP



• Peripheral Stem Cell Transplant

• Harvest cell from blood (not
marrow)

• High Dose chemotherapy

And/or

• Modern treatments now use

• Bortezomib (Velcade)

• Thalidomide-type drugs

• Marked reduction in cell clone
numbers/paraprotein excretion

Treatment of AL amyloidosis

Stem cell

concentrate



AL - Amyloid cell transplant



Regression of AL amyloidosis



Deceleration time 189ms

E/e’ = 7

Normal diastolic 

function

Regression of AL amyloidosis



Treatment of TTR amyloidosis

STOP



Available and future disease-modifying Rx for aTTR
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TTR Amyloid Treatment
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TTR Amyloid Treatment



Tafamidis reduces the decline in the 6MWT distance and KCCQ-OS 

score at 30 months

Maurer M et al , New England Journal of Medicine 2018



Effect of tafamidis on global longitudinal strain and myocardial work in aTTR

• Click to edit Master text styles
• Second level

• Third level

• Fourth level

• Fifth level

Less 

deterioration 

of Strain



Tafamidis Decreases Cardiac Uptake of 99mTc-HMDP in ATTR

• Click to edit Master text styles
• Second level

• Third level

• Fourth level

• Fifth level

Reduction of 

Tc Tracer



ESC Guidelines



• TTR Stabilizers

➢ Tafamidis, 

➢ Acoramidis, 

➢ Diflunisal

• Liver Transplantation

• TTR Gene Silencing

➢ -siRNA  and ASO : 

Patisiran, 

Revusiran, 

Vutrisiran, 

Inotersen, 

Eplontersen

➢ -Crispr Cas 9

Mechanisms of action of ATTR-CM new treatments

Adapted from Carroll A, et al. J Neurol Neurosurg P 2022



Undergoing Clinical Trial including ATTR-WT

Drugs Patisiran Vutrisiran ION-682884

Inclusion ATTR Cardiomyopathy ATTR Cardiomyopathy ATTR Cardiomyopathy

Trial Phase 3

APPOLO-B : 

Just published

Phase 3

HELIOS B 

Undergoing 2024

Phase 3

CARDIO TTRansform

Undergoing 2025

Methodology Phase 3 / Double blind Phase 3 / Double blind Phase 3 / Double blind

Administration Intravenous Subcutaneous Subcutaneouss

Where we are? Inclusion started Inclusion started Inclusion pending



Patisiran



Appolo-B results: ATTR-CA

Primary Endpoint Secondary Endpoint

Maurer M, NEJM



• TTR Stabilizers

➢ Tafamidis, 

➢ Acoramidis, 

➢ Diflunisal

• Antibodies to clear Amyloidosis

Deposits

➢ NI006

➢ PRX004

• Liver Transplantation

• TTR Gene Silencing

➢ siRNA  and ASO : 

Patisiran,Revusiran, 

Vutrisiran, Inotersen, 

Eplontersen

➢ Crispr Cas 9

Mechanisms of action of ATTR-CM new treatments

Adapted from Carroll A, et al. J Neurol Neurosurg P 2022



NI006 - Depletion



Changes in Cardiac Fixation NI006 antibody

Pablo Garcia-Pavia et al, NEJM 2023, NEJM 2023

Less Tracer

Less ECV



CrisprCas9: First gene therapy results for ATTR : One injection (n=6, 

polyneuropathy)

Gillmore J et al, NEJM 2021

Clustered regularly interspaced palindromic repeats

(CRISPR)/Cas9 is a gene-editing technology makes it

possible to correct errors in the genome and turn on or

off genes in cells and organisms quickly, cheaply and

with relative ease.



The patients
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