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Conclusions and implications

• Strain data from all four chambers of the heart had important prognostic associations 

with survival. As such, atrial and ventricular strain have promise for clinical utility

Introduction

• Clinical awareness of cardiac amyloidosis (CA) is improving, owing to important 

advances in its diagnosis

• Echocardiography plays a key role in the diagnosis of CA by measuring parameters 

such as increases in wall thickness, diastolic dysfunction by Doppler measures, and 

apical sparing by strain imaging; speckle tracking strain imaging has also 

demonstrated prognostic value

• The extent of amyloid fibril deposition in the myocardium in CA is thought to 

proportionally affect the degree of deformation assessed by strain imaging, and thus 

relate to patient prognosis

• Although left ventricular (LV) global longitudinal strain (GLS) is predictive of outcome, 

CA can affect all four chambers of the heart; however, the prognostic value of 

measuring left atrial (LA), right atrial (RA), and right ventricular (RV) strain is unclear

• This study aimed to assess the prognostic value of echocardiographic atrial and 

ventricular strain imaging in patients with biopsy-proven CA

Summary at-a-glance: 
Measuring atrial and 

ventricular strain in cardiac 
amyloidosis has promise for 

clinical utility
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Methodology

AL amyloidosis, light-chain amyloidosis; ATTR amyloidosis, transthyretin amyloidosis; CA, cardiac amyloidosis; 
GLS, global longitudinal strain; NT-proBNP, N-terminal pro-B-type natriuretic peptide; LA, left atrial; RA, right atrial; 
LV, left ventricular; RV, right ventricular.

Read more: 

pages 2–4 of published paper 

317 patients underwent 
clinical evaluation for 

suspected CA

136 patients with CA underwent 
endomyocardial biopsy, 
noncardiac biopsy with 

supportive cardiac imaging, or 
autopsy confirmation 

109 (80%) light-chain (AL) amyloidosis

23 (17%) transthyretin (ATTR) amyloidosis

4 (3%) amyloid A type CA

LV GLS, RV free wall strain, peak longitudinal LA strain, and peak longitudinal RA strain were measured from apical 
views. LV GLS was feasible in 127 patients (93%), and 102 (75%) patients had RV free wall strain available. LA 
strain was feasible in 119 (88%) patients and RA strain was feasible in 117 (86%) patients.

In this retrospective study, patients were selected from an existing CA database and were approved by the 
Institutional Review Board at Washington University

All-cause mortality was followed for a median of 5 years (range 1.5–12 years)

To investigate the potential additive prognostic value of myocardial strain to the AL amyloidosis Mayo class 

staging model, biomarker data (N-terminal pro-B-type natriuretic peptide [NT-proBNP] and troponin T) was 

obtained from 25 of the AL amyloidosis patients
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Strain values were significantly associated with survival

Read more: 

page 4–7 of published paper 

Relative wall thickness, LV EF, tricuspid annular plane systolic excursion (TAPSE), 

and RV fractional area change (FAC) were significantly associated with survival 

when tested using univariable analysis. This remained the case for relative wall 

thickness, TAPSE, and RV FAC when a multivariable analysis was used, with LV 

GLS also being significantly associated with survival. Peak longitudinal LA strain 

and RV strain remained independently associated with survival

Measurement Associated risk of death

Low LV GLS (less than median in absolute 

values of 10.4%) 

2.3-fold increase (P<0.01)

Low peak longitudinal LA strain (less than 

median of 13.2%) 

7.5-fold increase (P<0.001) 

Low RV free wall strain (less than median in 

absolute values of 17.0%) 

2.8-fold increase (P<0.001) 

Low peak longitudinal RA strain (less than 

median of 12.4%) 

3.5-fold increase (P<0.001)

Peak LA strain had the strongest association with survival (P<0.001), and LA strain 

combined with GLS and RV free wall strain had the highest prognostic value (P<0.001)

GLS, global longitudinal strain; EF, ejection fraction; LA, left atrial; LV, left ventricular; FAC, fractional area change; 
RA, right atrial; RV, right ventricular; TAPSE, tricuspid annular plane systolic excursion.
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Strain imaging had an additive value to the Mayo 
classification staging model in AL amyloidosis patients

Mayo class staging: I: no biomarker elevated; II: biomarker elevated; III: biomarkers elevated.
AL amyloidosis, light-chain amyloidosis; CA, cardiac amyloidosis; LA, left atrial; RA, right atrial; RV, right ventricular.

Read more: 

page 7–9 of published paper 

• Mayo class II patients with low longitudinal peak 
LA strain (<13.2%) had a 34.5-fold increase in 
mortality risk compared with patients with high peak 
longitudinal LA strain (P<0.001)

• Peak longitudinal LA strain had additive prognostic 
value in Mayo class III patients (P<0.01)

• Mayo class III patients with high peak longitudinal LA 
strain had a significantly better prognosis than Mayo 
class II patients with low peak longitudinal LA 
strain (P<0.01)

Additive prognostic value of peak longitudinal 
LA strain to Mayo staging in AL amyloidosis

The additive prognostic value of peak longitudinal 
LA strain to standard clinical and echocardiographic 

measures was maintained despite further 
stratification by Mayo class
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Conclusions and implications

AL, light-chain amyloidosis; ATTR, transthyretin amyloidosis; CA, cardiac amyloidosis; GLS, global longitudinal strain; LA, left atrial; LV, left ventricular; RA, right atrial; RV, right ventricular.

Discussion points

• While LV GLS has previously been shown as a marker for outcome in 
patients with CA, this study demonstrates the additive value of 
assessing LA strain, RV free wall, and RA strain

• Strain information from each individual cardiac chamber was 
associated with survival, and peak longitudinal LA strain had significant 
additive prognostic value

• These data support the prognostic utility of GLS and extends RV 
speckle tracking strain as having prognostic value in CA

• The precise mechanism of how LA and RA longitudinal dysfunction 
relate to prognosis in CA is unknown

• It should be noted that impaired myocardial strain may not represent 
the same disease stage when comparing across CA subtypes

• Although similar significant results of the association of LA 
strain with survival were observed in patients with AL and 
ATTR, the sample of ATTR patients was too small to draw 
firm conclusions

Links to further useful papers/materials: Knight DS, et al. JACC Cardiovas Imaging 2019;12:823–33.

Implications

• This study shows that the detrimental 
effects of CA can be detected by 
echocardiographic strain in all four 
cardiac chambers

• Low LA strain is independently 
prognostic of adverse clinical 
outcome in patients with CA and could 
thus potentially improve risk 
stratification and clinical 
decision-making

• The important prognostic information 
derived from strain imaging in CA may 
guide future treatment decisions

• Future prospective study of 
four-chamber strain and prognosis in a 
larger prospective clinical series 
is warranted

https://pubmed.ncbi.nlm.nih.gov/29680336/


Glossary

• Apical sparing: a pattern of regional differences in deformation in the heart

• FAC: a measurement that provides an estimate of the global RV systolic function

• Global longitudinal strain: a measure of systolic function

• Mayo classification staging model: a classification model for stratifying, in this case, AL amyloidosis 

patients, according to disease stage

• Speckle tracking strain imaging: an echocardiography technique that analyses the motion of the heart by 

using the naturally occurring speckle pattern in the myocardium or blood when imaged

• Strain imaging: an evaluation of the function of the myocardium (heart muscle) using echocardiography

• TAPSE: a measure of the longitudinal contraction of the tricuspid base (between right atrium and ventricle) 

towards the apex (near the bottom of the heart) 

during systole (heart contraction)

AL amyloidosis, light-chain amyloidosis; FAC, fractional area change; RV, right ventricular.


