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DISCLOSURES

– Pfizer, Alnylam 
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60-70%

30%

5% Others

AMYLOIDOSIS IS A SYSTEMIC DISEASE
Deposition of amyloid
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TRANSTHYRETIN AMYLOID CARDIOMYOPATHY
(ATTR-CM)
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MOST IMPORTANT MESSAGE CARDIAC AMYLOIDOSIS

Think about it!
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WHY WE NEED TO THINK ABOUT CARDIAC AMYLOIDOSIS

Because it is more frequent than previously thought

Pubmed Search ”Cardiac Amyloidosis” 1950-2022
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>800 publications/year
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PRESENTATION OF CARDIAC AMYLOIDOSIS

EXTRACARDIAC
Red Flags

CARDIAC
Red Flags

Systemic disease
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www.reseau-amylose-chu-mondor.org

TRANSTHYRETIN AMYLOID CARDIOMYOPATHY
FREQUENT NON-CARDIAC MANIFESTIONS (RED FLAGS)
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Soft tissue 

Gastro-intestinal
(GI)  

Neurologic 

• Lumbar stenosis

• Ruptured distal biceps tendon

• Diarrhea 
• Constipation 
• Nausea
• Early satiety

• Carpal Tunnel syndrome (CTS) 
• Peripheral neuropathy
• Orthosasis 
• Weakness  

1. Connors LH, et al.;Circulation  2016: 282-290. 2. Pinney JH , et al J. Am Heart Assoc 2013;2;(2):e000098 3. Maurer et al.; J Am Coll Cardiol 2016;68(2) :161-172 4. Nativi-Nicolau J , Maurer MS Curr opin 
Cardiol 2018 ;33 (5) :571-579 , 5. Geller HI et al.; JAMA 2017;318(10) :962-963 6. Westermark P et al.; Ups J Med Sci 2014;119(3):223-228 7. Yanagisawa A, et al Mod Pathol 2015;28(2) :201-207  

ATTR-CM : Transthyretin amyloidosis cardiomyopathy 

TRANSTHYRETIN AMYLOID CARDIOMYOPATHY
FREQUENT NON-CARDIAC MANIFESTIONS (RED FLAGS)
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ANATOMICAL AND PATHOPHYSIOLOGICAL CONSEQUENCES 
OF AMYLOID DEPOSITION
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WT-ATTR: DELAY FROM SYMPTOMS TO DIAGNOSIS IS LONG

J Card Fail. 2018 Feb;24(2):131-133.
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Aimo et al. Eur Heart J HF 2022 doi:10.1002/ejhf.2532 

Prevalence of CA in screening studies



I

OTHER FEATURES OF CARDIAC AMYLOIDOSIS

• 81%  man (20% female)

• Only 22% low voltage QRS, but pseudo-infarct (qS) pattern anterior wall 63%

• 1/3 has LVEF <50% !

• 69% have atrial fibrillation

• Asymmetric left ventricular hypertrophy in23%

• Increased troponins

• High NT-pro BNP in relation to heart failure symptoms
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BUILDING UP YOUR CASE FOR ATTR CARDIAC AMYLOIDOSIS
ATTR –CM 
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WHY SHOULD WE IMPROVE TIMELY DIAGNOSIS?

• Latent for years, underdiagnosed 

• High mortality rate when end-stage disease

• Tailored HF therapy, different from usual recommendations 

• Disease modifying drugs more effective in early stage
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ELECTROCARDIOGRAM
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ECHOCARDIOGRAPHIC AND CMR CRITERIA

Maurer Ms et al Circ Heart 
Fail. 2019;12:e006075. DOI: 
10.1161/CIRCHEARTFAILURE.
119.006075 or Fontana M 
heart failure Rev 2015:20(2) 
133-144 

Pablo Garcia-Pavia et al -European Heart Journal, 
Volume 42, Issue 16, 21 April 2021, Pages 1554–1568,



IPerugini-score
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BONE-SCAN: PITFALLS

False positive uptake:

• AL Amyloidosis: up-to 10% -> score 1-2 -> diagnostic  algorithm

• Blood Pool uptake

• Rib Fracture

• Myocardial infarction

• Hydroxychlorquine toxicity

• Rare forms of CA

Use  always concomitant SPECT-imaging (on top 
of Planar imaging)  to confirm myocardial uptake: 
discuss imaging protocol with nuclear medicine

False negative uptake:

Some hTTR mutation might have negative uptake

AL: light-chain amyloidosis hATTR : hereditary transthyretin amyloidosis , SPECT :  single photon emission computed tomography
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DIAGNOSIS WITHOUT BIOPSY: TTR – CA

GRADE 2/3 
99mTc-TYP-
DPD_HDMP 

Uptake

Exclude AL

Clinical + 
typical cardiac 

imaging 
(Echo/MRI)

+ +
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HOW TO EXCLUDE MONOCLONAL PROCESS?

SERUM and 
URINE 

Electrophoresis 
AND 

Immunofixation

+ SERUM free 
light chain Essay

Norm
al

Abnormal

AL Excluded:
TTR - Amyloidosis

Haematology:
MGUS or SM or 
Multiple Myeloma?



IEuropean Heart Journal (2021) 42, 1554–1568 
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MULTI-DISCIPLINARY APPROACH: 
POTENTIAL SPECIALITIES INVOLVED

CARDIAC
AMYLOIDOSIS

Cardiology

Nuclear Medicine

Radiology

Neurology and other 
“organ” specialities

Haematology

Pathology

General
Practitioner Genetics
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CARDIAC AMYLOIDOSIS: THERAPY

Management of 
Cardiac symptoms

Treatment of 
amyloid disease



IEuropean Heart Journal (2021) 42, 1554–1568 



IEuropean Heart Journal (2021) 00, 1–15 doi:10.1093/eurheartj/ehab072

CARDIAC AMYLOIDOSIS: DISEASE-MODIFYING DRUGS
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CARDIAC AMYLOIDOSIS: THERAPEUTIC OPTIONS

Garcia-Pavia, P et al. Eur Heart J 2021; 42: 1554–1568
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POSSIBLE CLINICAL SCENARIOS OF ATTR-CM REFERRAL

• Unexpected bone-scan myocardial tracer uptake, i.e. staging prostate 
carcinoma

• Work-up left ventricular hypertrophy

• Elevated trp and NT-pro-BNP without a clear cause

• Heart failure evolves despite treatment of aortic valve stenosis

• Lumbar spinal stenosis, carpal tunnel syndrome, autonomic neuropathy, 
biceps tendon rupture… heart failure in elderly men

• Black/Portuguese patient with heart failure (vTTR)
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• Systemic disease with cardiac and extracardiac manifestations

• Cardiac amyloidosis is an underrecognized cause of infiltrative CMP and heart 
failure

• High Mortality rate: long time delay to diagnosis

• AL and transthyretin amyloid (ATTR) are most frequent causes of cardiac 
amyloidosis

• ATTR can be hereditary (hATTR) or acquired (mATTR)

KEY MESSAGES: CLINICAL FEATURES
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DIAGNOSTIC AND THERAPEUTIC CHALLENGES

• Bone scintigraphy plays important role, but low uptake possible in AL

• Always exclude AL amyloidosis – blood and urine (IF and sFLC)

• In doubt, tissue biopsy necessary

• Unclear how to monitor therapeutic response

• Identify patients that benefit from new disease modifying drugs
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Thank You


