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Summary at-a-glance:
CA is often present in AS 

patients; however, diagnosis of 
concomitant disease is difficult. 
Screening with specific clinical 
and imaging characteristics can 

facilitate diagnosis 
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Introduction 
• Aortic stenosis (AS) is a cardiac condition in which the aortic valve opening 

narrows and causes an increased pressure drop (gradient) across the valve

• It is not uncommon for AS to concomitantly occur with cardiac amyloidosis (CA), 
particularly transthyretin amyloid cardiomyopathy (ATTR-CM)

• There is difficulty in diagnosing AS-CA due to similarities in the epidemiologic, 
pathophysiologic, clinical, and echocardiographic features of both conditions  

• The prognostic impact of CA on AS is poorly studied, with the few investigations 
in this area providing contrasting results

• This review assessed the main features of AS-CA association that should raise 
the suspicion of concomitant disease among clinicians, and thus guide treatment

Conclusions and implications
• Coexistence of AS and CA is a clinically important issue and is estimated to be 

underdiagnosed in the elderly population 

• Diagnosis can be facilitated by screening AS patients with certain clinical and 
imaging characteristics (‘red flags’) that are typical in CA

• Further research in larger patient groups is required to better understand 
clinical outcomes in patients with AS-CA so that disease management can 
be optimized



General features 
(epidemiology & 
pathophysiology)

• Prevalence
• Pathogenetic 

mechanisms of 
disease

• Pathophysiologic 
correlation between 
AS and CA
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Methodology
• A literature review* to investigate the presence and impact of concomitant AS and CA, specific features that 

should raise suspicion of the disease to clinicians, and the prognosis and management of the conditions

*Details of review process not provided.
AF, atrial fibrillation; AS, aortic stenosis; CA, cardiac amyloidosis; CMR, cardiac magnetic resonance; ECG, 
electrocardiograph; GLS, global longitudinal strain; LVEF, left ventricular ejection fraction; NT-proBNP, N-terminal 
pro-brain natriuretic peptide; NYHA, New York Heart Association; TAVR, transcatheter aortic valve replacement.

Clinical and imaging 
assessment

• Age
• Sex
• NYHA class
• Presence of AF
• Carpal tunnel syndrome
• NT-proBNP level
• Imaging parameters 

(including LVEF, GLS)

Screening and 
predictors

• Age
• AS requiring TAVR
• NT-proBNP levels
• Carpal tunnel 

syndrome
• ECG abnormalities
• Echocardiography
• CMR
• Indices 

Prognosis and 
management

• Impact of CA in AS 
patients

• Subtype of CA
• AS intervention
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General features: epidemiology

AL amyloidosis, light-chain amyloidosis; AS, aortic stenosis; ATTR-CM, transthyretin amyloid cardiomyopathy; CA, 
cardiac amyloidosis; TAVR, transcatheter aortic valve replacement.

• Prevalence of ATTR-CM in AS patients ranged from 4% to 29% across a 
number of prospective and retrospective studies

• Heterogeneity of the inclusion criteria and population studies may have caused this 
large variation 

• The highest prevalence of ATTR-CM in AS patients was observed in patients 
undergoing TAVR

• CA was found in approximately one-third of AS patients undergoing TAVR 

• Concomitant light-chain amyloidosis (AL amyloidosis) with AS is rare, 
largely due to the poor prognosis of AL amyloidosis 
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General features: pathophysiology

AS, aortic stenosis; ATTR-CM, transthyretin amyloid cardiomyopathy; CA, cardiac amyloidosis; LV, left ventricular.

• Long-standing pressure overload, and resultant left 
ventricular (LV) thickening and hypertrophy in AS, may 
mask the signs of an additional infiltrative disease 
being present 

• Causative link between AS and ATTR-CM is unknown but 
increasing evidence suggests that oxidative stress, 
inflammation, and extracellular remodelling may be 
central to the amyloidogenic process in ATTR-CM 

• Amyloid deposits theorized to be induced or accelerated in 
AS due to pressure overload 

• Conversely, another study hypothesized that amyloid 
deposits induce or worsen AS    

Pathophysiologic correlation between 
AS and CA
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Clinical assessment

AS, aortic stenosis; ATTR-CM, transthyretin amyloid cardiomyopathy; CA, cardiac amyloidosis; ECG, 
electrocardiogram; NT-proBNP, N-terminal pro B-type natriuretic peptide.

Clinical features of concomitant AS and ATTR-CM:
• AS-CA may be suspected where there is presence of symptoms common to 

ATTR-CM patients in AS patients, including history of carpal tunnel syndrome, 
lumbar spinal stenosis, biceps tendon rupture, premature pacemaker 
implantation, and non-severe AS with disproportionate heart failure symptoms

• Ineffective action of antihypertensive medications may indicate CA

• Raised NT-proBNP levels are often inconsistent with the degree of AS severity

• Two ECG parameters suggestive of ATTR-CM are pseudo-infarction pattern 
(60% of patients) and low-voltage QRS complex (25–40% of patients)

• Atrial fibrillation is observed in 41– 67% of patients with concomitant AS 
and ATTR-CM
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Imaging assessment

AS, aortic stenosis; ATTR-CM, transthyretin amyloid cardiomyopathy; CA, cardiac amyloidosis; ECV, extracellular 
volume; GLS, global longitudinal strain; LV, left ventricular.

• Transthoracic echocardiography is key in the 
diagnosis of AS and CA; both share 
characteristics of LV thickening, impaired 
diastolic dysfunction, and LV systolic 
dysfunction

• Patients with concomitant AS and ATTR-CM have 
greater LV wall thickness, high LV mass index 
and further impaired diastolic dysfunction 
when compared with cases of lone AS    

• Patients with concomitant disease have been 
reported to have significantly reduced LV 
longitudinal deformation and global 
longitudinal strain (GLS) when compared with 
patients with lone AS

• Despite its diagnostic accuracy for differentiating CA 
from other diseases, an apical sparing pattern was not 
found in patients with both ATTR-CM and AS 

• Reduced apical deposition of amyloid (when compared with 
other segments) is masked as a result of elevated wall 
stress and AS-induced increase in afterload   

• Greater native T1 and extracellular volume (ECV) 
values have been observed in patients with concomitant 
AS and ATTR-CM, in contrast to patients with lone AS    

Red flags for ATTR-CA: T1-mapping reveals prolongation of 
the native relaxation time and of the ECV
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Diagnostic flow-chart to aid recognition of AS-CA presence 

AF, atrial fibrillation; AS, aortic stenosis; CA, cardiac amyloidosis; CMR, cardiac magnetic resonance; DPD, 99mTc-3,3-diphosphono-
1,2-propanodicarboxylic-acid; ECG, electrocardiogram; EMB, endomyocardial biopsy; GLS, global longitudinal strain; HF, heart 
failure; HMDP, 99mTc-hydroxymethylene diphosphonate; LFLG, low-flow low gradient; LGE, late gadolinium enhancement; LV, left 
ventricular; NT proBNP, N-terminal pro-brain natriuretic peptide; PYP, 99mTc-pyrophosphate; RV, right ventricular; SAVR, surgical 
aortic valve replacement; TAVR, transcatheter aortic valve replacement; TTE, transthoracic echocardiogram.
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Screening and predictors
• There are currently no recommendations for systematic screening of AS patients for CA; 

however, screening may be prudent in the following situations:
• Patients with AS who require TAVR if there is suspicion or ATTR-CM  

• Prior to a TAVR procedure, NT-proBNP and high sensitivity cardiac troponin (hs-cTn) levels should 
be evaluated; these parameters can be double the levels in lone AS patients vs those with AS-CA, 
irrespective of renal function

• Patients with concomitant AS and CA are generally older than patients with AS alone
• Age is a significant predictor of ATTR-CA in patients referred for TAVR

• Specific ECG parameters:
• Versus lone AS, patients with AS and ATTR-CM display more pronounced ECG abnormalities, 

with broader QRS complexes and greater prevalence of right bundle branch block (RBBB) 
• The Sokolow-Lion index and the voltage/mass ratio are two useful parameters to distinguish lone 

AS from combined AS-CA 

• History of carpal tunnel syndrome, especially bilateral
• Echocardiography with myocardial deformation analysis

• A significantly lower LV ejection fraction, lower stroke volume index, and lower trans-aortic 
gradient has been observed in AS-CA patients vs lone AS patients

• Stroke volume index values may also be useful in detecting AS-CA (typical low flow aortic pattern)

AS, aortic stenosis; ATTR-CM, transthyretin amyloid cardiomyopathy; CA, cardiac amyloidosis; ECG, 
electrocardiogram; hs-cTn, high sensitivity cardiac troponin; RAISE, Remodelling, Age, Injury, System, Electrical; 
RBBB, right bundle branch block; TAVR, transcatheter aortic valve replacement.

• The RAISE scoring 
system to differentiate 
lone AS from AS-CA has 
been suggested:
• Remodelling 

(LV hypertrophy 
and/or diastolic 
dysfunction)

• Age
• Injury (hs-cTn)
• System (carpal tunnel 

syndrome) 
• Electrical (RBBB or 

low voltages)
• High sensitivity was 

observed in RAISE scores 
≥2 (93.6%) and ≥3 
(72.3%) with adequate 
specificity for AS-CA
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Prognosis and management 

AS, aortic stenosis; ATTR-CM, transthyretin amyloid cardiomyopathy; CA, cardiac amyloidosis.

• Currently, only a few studies have investigated the outcomes 
for patients with AS-CA 

• One study found CA to be associated with significantly 
increased 1-year all-cause mortality in older AS patients, 
independent of aortic valve disease treatment 

• In contrast, another study found no significant difference in 
the 2-year mortality rate between lone ATTR-CM patients 
and patients with concomitant ATTR-CM and AS

Further research is needed to evaluate the effect of ATTR-CM on 
outcomes in patients with AS. This will help guide the therapeutic 

approach to treating AS-CA patients

https://pubmed.ncbi.nlm.nih.gov/34575344/


Conclusions and implications

Implications 
• Due to the increasing aging population, the prevalence of 

AS-CA is estimated to increase

• A key screening population is patients undergoing TAVR
among whom the prevalence of AS-CA is high

• Variances in current data call for further studies to be 
conducted to determine the clinical outcome of AS-CA 

• An optimum management pathway for concomitant AS and CA 
would require prospective, multi-center studies in large 
patient cohorts

Read more: 
pages 11–12 of published paper 

Discussion points 
• Concomitant AS and CA is a clinically important issue

• Research has found AS-CA to often be underdiagnosed in 
the elderly population, resulting in an underestimation of 
the true prevalence of the disease 

• Screening for characteristic clinical and imaging features 
can aid clinicians in suspecting presences of CA in 
AS patients 

• After confirmation of diagnosis, a multidisciplinary, case-by-
case assessment should be performed to decide treatment

AS, aortic stenosis; CA, cardiac amyloidosis; TAVR , transcatheter aortic valve replacement.
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Glossary

• Aortic stenosis: a condition where the aortic valve opening narrows due to an inflammatory process that 
follows endothelial damage from mechanical stress

• TAVR: a surgical procedure for severe AS where the aortic valve is replaced with one made from biologic 
tissue and supported by a metal frame

AS, aortic stenosis; TAVR , transcatheter aortic valve replacement.
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