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Summary at-a-glance:
Misconceptions about CA often 
lead to delayed diagnosis and 
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Introduction
• Frequently referred to as the “great pretender”, the presentation of cardiac 

amyloidosis (CA) is often heterogeneous and sometimes subtle, and can 
overlap with other disorders

• CA is often diagnosed late in the disease course by which time substantial 
complications have often already arisen

• As such, there is a need to expand our understanding and recognition of this 
disease, to provide more timely diagnosis and treatment

• This publication addresses a range of misconceptions about CA of which 
clinicians should be aware, and provides a framework for primary care 
providers to better identify this disease in their practices

Conclusions and implications
• The broad diagnosis and recognition of CA remains an important unmet clinical 

need, in part owing to misconceptions about the disease

• It is now known that CA is more common than once thought

• The availability of treatments for CA has improved outcomes for patients with 
this disorder

• Frontline providers in primary care will play key roles in identifying CA and the 
associated presentations
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Fact: CA is not as rare as previously thought

AL amyloidosis, light-chain amyloidosis; AL-CM, light-chain amyloid cardiomyopathy; ATTR amyloidosis, transthyretin 
amyloidosis; ATTR-CM, transthyretin amyloid cardiomyopathy; CA, cardiac amyloidosis; v, variant (hereditary); 
wt, wild-type.

Misconception #1
CA is a rare disease

• The prevalence of transthyretin amyloid cardiomyopathy 
(ATTR-CM) is not well established, owing in part to the 
challenges in diagnosis

• However, the presence of wild-type (wt) transthyretin 
amyloid fibrils on cardiac biopsy has been found in ~25% 
of patients >80 years of age. In addition, 16% of patients 
with severe aortic stenosis had evidence of ATTR-CM on 
cardiac scintigraphy

• Light-chain amyloid cardiomyopathy (AL-CM) is also likely 
not as rare as previously thought, with ~10,000 
estimated to be living with the disease

Misconception #2
Only one type of amyloidosis 

affects the heart
• While amyloid fibrils derive from any of >30 

different precursor proteins, cardiac 
involvement is almost exclusively due to 
AL and ATTR amyloidosis

• ATTRwt amyloidosis primarily affects the 
heart, whereas hereditary (variant; v) ATTR 
amyloidosis manifests as a spectrum of 
presentations, with some variant forms 
primarily causing polyneuropathy

https://pubmed.ncbi.nlm.nih.gov/34610875/
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Fact: symptoms of amyloidosis can occur before 
cardiac manifestations

ATTR amyloidosis, transthyretin amyloidosis; ATTRv amyloidosis, hereditary transthyretin amyloidosis; 
CA, cardiac amyloidosis.

Misconception #3
Clinical manifestations are usually late and signify end stage

• The symptoms of CA are commonly mistaken for those of other diseases, such as hypertrophic cardiomyopathy. A 
lack of suspicion of CA results in a delay in appropriate diagnosis

• The symptoms of amyloidosis can occur early, and many years before cardiac manifestations, such as carpal tunnel 
syndrome, which often occurs >5 years before CA diagnosis. Amyloid deposits can also be found in the ligamentum 
flavum of patients with lumbar spinal stenosis. A history of biceps tendon rupture has also been documented in 
patients with ATTR amyloidosis

• ATTRv amyloidosis can also cause significant peripheral and autonomic neuropathies
• The recognition of these “red flags” for CA help to improve screening for ATTR amyloidosis

https://pubmed.ncbi.nlm.nih.gov/34610875/
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Fact: imaging tools are key in CA diagnosis

AL amyloidosis, light-chain amyloidosis; ATTR amyloidosis, transthyretin amyloidosis; ATTR-CM, transthyretin 
amyloid cardiomyopathy; CA, cardiac amyloidosis; CMR, cardiac magnetic resonance; ECG, electrocardiogram; 
ECHO, echocardiogram; LV, left ventricular; STE, speckle tracking echocardiogram. 

Misconception #4
Electrocardiographic manifestations are nondiagnostic

• Although nonspecific, a disproportion between the left ventricular (LV) wall thickness on echocardiogram (ECHO) and 
QRS voltages on electrocardiogram (ECG) can be a useful clue pointing towards CA. Speckle tracking ECHO   (STE) 
is useful for differentiating CA from other pathologies

• Cardiac magnetic resonance (CMR) imaging can help support a diagnosis of CA; it reveals diffuse subendocardial 
late gadolinium enhancement,   which is largely unique to CA, and can distinguish it from other cardiomyopathies, but 
cannot distinguish between AL and ATTR amyloidosis subtypes

• Positron emission tomography has the potential to both diagnose CA and monitor the response to treatment, but is 
yet to be used clinically

• Nuclear scintigraphy allows for the diagnosis of ATTR-CM without the need for biopsy; it is diagnostic when the 
uptake of radiotracer in the myocardium is equal to or more than the uptake in the rib, and in the absence of 
monoclonal protein on serum/urine assessment

https://pubmed.ncbi.nlm.nih.gov/34610875/
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Fact: nuclear scintigraphy is useful in ATTR-CM diagnosis

99mtechnetium-pyrophosphate, 99mTc-PYP; AL amyloidosis, light-chain amyloidosis; AL-CA, light-chain amyloid 
cardiomyopathy; ATTR amyloidosis, transthyretin amyloidosis; ATTR-CM, transthyretin amyloid cardiomyopathy; 
CA, cardiac amyloidosis; EMB, endomyocardial biopsy.

Misconception #5
Endomyocardial biopsy (EMB) is highly sensitive and required in all cases

• The gold standard in the diagnosis of CA was traditionally EMB, but with the emergence of biomarkers and nuclear 
scintigraphy, a biopsy is no longer required for diagnosis in many cases

• If there is diagnostic uncertainty after other assessments have been completed, EMB remains a useful tool
• For AL amyloidosis, biopsy of the involved organ or tissue is always required

• Positive laboratory screening tests may suggest the presence of a monoclonal immunoglobulin and/or light chain; however, this 
does not prove AL amyloidosis, as monoclonal gammopathy of undetermined significance is common

• Abdominal fat pad biopsies can be performed as they are low risk and accessible, but are associated with 
70–80% sensitivity for AL amyloidosis in specialized centers, and lower for ATTR amyloidosis

• A positive 99mtechnetium-pyrophosphate (99mTc-PYP) scan with a positive screen for a monoclonal protein can occur 
in a very small proportion of patients with concomitant AL- and ATTR-CA

• Such cases would require a biopsy to determine the correct diagnosis 

https://pubmed.ncbi.nlm.nih.gov/34610875/
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Fact: there are a range of management options for CA

AL amyloidosis, light-chain amyloidosis; AL-CM, light-chain amyloid cardiomyopathy; ATTR-CM, transthyretin amyloid 
cardiomyopathy; CA, cardiac amyloidosis; TTR, transthyretin.

Misconception #7
All CA should be treated the same

• The management of ATTR-CM differs from that of AL-CM – therapies for 
ATTR-CM target the production and stabilization of the TTR amyloid 
protein, whereas AL-CM therapies target the clonal plasma cells    
responsible for amyloid production

Misconception #8
Patients with CA should not receive transplantation as 

their outcomes are worse
• Cardiac transplantation is increasingly being offered as an option 

for patients who develop end-stage heart failure. Recent data have 
shown a benefit to transplantation in select patients, with a 
median survival of ~10 years

• Given the improvements made in posttransplant management and 
adjunctive therapies for CA, particularly for AL amyloidosis, cardiac 
transplantation represents a viable option that should be offered to 
carefully selected patients

Misconception #9
Mechanical circulatory support should be 

avoided in patients with CA
• Recent studies have demonstrated the use of biventricular support, 

such as the total artificial heart, to be feasible. Much remains to be 
known regarding its benefits

Misconception #6
Beta blockers should be avoided in CA

• Patients with CA are often hypotensive as the infiltrative process causes 
restrictive left ventricular filling, leading to a decreased stroke volume 
and low cardiac output 

• Treatments such as beta blockers can worsen hypotension because 
patients with CA are reliant on the heart rate to maintain adequate 
cardiac output

• However, tachycardias are common in patients with CA; low-dose beta 
blockade may be required for heart rate control, with close monitoring 
of hemodynamics and symptom burden

https://pubmed.ncbi.nlm.nih.gov/34610875/
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Fact: CA is typically biventricular and is associated with a 
high incidence of intracardiac thrombosis

AF, atrial fibrillation; CA, cardiac amyloidosis; ECHO, echocardiogram; LV, left ventricule; RV, right ventricule; STE, 
speckle tracking echocardiogram; TAPSE, tricuspid annular plane systolic excursion; TEE, transesophageal ECHO.

Misconception #10
CA only affects the LV myocardium

• Although markers of CA traditionally refer to the left ventricle, the right ventricle is also commonly implicated, as the amyloid fibrils can deposit within the 
right ventricular (RV) wall

• Patients with CA have been found to have an increased RV wall thickness, impaired diastolic dysfunction, and changes in the hepatic and superior vena cava 
flow velocities. As such, right ventricle involvement should not be ignored in the evaluation of these patients

• Common echocardiographic metrics, such as tricuspid annular plane systolic excursion (TAPSE), have been shown to be useful in identifying patients with RV 
involvement. Patients with CA have been found to have a lower TAPSE compared with those without CA (15.4 mm vs 20.3 mm, p = 0.001), and a low TAPSE
has been shown to be independently associated with worse outcomes, including death and acute heart failure 

• On STE, the RV in patients with CA has been seen to exhibit preserved apical strain with progressive impairment towards the base, which is similar to that of 
the LV in patients with CA

Misconception #11
Atrial fibrillation (AF) in patients with CA should be approached similarly to those without CA

• Management of anticoagulation and possible intracardiac thrombi in patients with concomitant CA and AF requires particular attention:
• Studies of patients with CA have found high incidences of intracardiac thrombosis on transesophageal ECHO (TEE), the majority of which were in the left atrial 

appendage

• AF is an independent risk factor for thrombosis in patients with CA. When intracardiac thrombosis is present, it may persist despite adequate anticoagulation, placing 
patients at an elevated risk of embolic events

• It has been proposed that chronic anticoagulation is warranted for AF in patients with CA, irrespective of the CHA2DS2VASc score

https://pubmed.ncbi.nlm.nih.gov/34610875/


Suggested algorithm for patients with suspected CA

AL amyloidosis, transthyretin amyloidosis; ATTR amyloidosis, transthyretin amyloidosis; CA, cardiac amyloidosis; 
ECG, electrocardiography; Echo, echocardiography; MRI, magnetic resonance imaging; wt, wild-type.

Approach to diagnosis in patients with suspected cardiac amyloidosis



Conclusions and implications

Implications
• The authors explain that frontline providers in primary 

care will play key roles in identifying CA and the 
associated presentations

• As advancements are made in the treatment of CA, 
primary care providers will be tasked with the long-term 
care of CA, as well as the diagnosis

• This includes the use of guideline-directed medical therapy 
and management of complications, including dysrhythmias 
and thrombosis

Read more: 
pages 99 & 104 of published paper 

Links to further useful papers/materials: Maurer MS, et al. Circulation 2017;135(14):1357–77.

Discussion points
• It is now known that CA is more common than once thought

• The broad diagnosis and recognition of CA remains an important 
unmet clinical need, in part owing to misconceptions about 
the disease

• A diagnosis of CA requires scrutiny of a patient’s symptoms, an 
ECG, and imaging studies, as well as measurement of serum/urine 
light chains

• As there are now treatments available for CA, it has become 
increasingly important to diagnose CA and provide timely 
therapeutic intervention

CA, cardiac amyloidosis; ECG, electrocardiogram.
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Glossary

• CHA2DS2VASc score: a widely used tool to guide clinicians on 
blood thinning treatment to prevent stroke in people with AF

• Clonal plasma cell: genetically identical white blood cells that 
secrete large quantities of antibodies

• Late gadolinium enhancement: visualization of features of the 
heart following administration of gadolinium-based contrast agents

• Speckle tracking ECHO: a new quantitative echocardiography 
technique that analyzes the motion of tissues in the heart by using 
the naturally occurring speckle pattern in the myocardium (Figure)

• TEE: a type of ECHO that uses a long, thin tube (endoscope) to 
guide the ultrasound transducer down the esophagus, to gain an 
image of the heart without the ribs or lungs in the way

• Total artificial heart: a pump that is surgically installed to provide 
circulation and replace heart ventricles that are diseased 
or damaged

AF, atrial fibrillation; ATTR amyloidosis, transthyretin amyloidosis; ECHO, echocardiogram; TEE, transesophageal
echocardiogram.

Figure. Speckle tracking ECHO 
demonstrating impaired strain at the base 
with the sparing of the apex in a patient 

with ATTR amyloidosis
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