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Apparent Natural History of Cardiac Amyloidosis



Cardiac Manifestations
• Heart failure

• Diastolic dysfunction (impaired 

relaxation) > Systolic dysfunction 

(impaired contraction)

• Electrophysiologic

• Heart block

• Tachyarrhythmias

• Low voltages on EKG (*)

• Imaging/Laboratory

• Left ventricular “hypertrophy”

• Elevated troponin/BNP/NTproBNP
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Key to Screening for  Cardiac Amyloid
Understand Amyloid Types

• >30 proteins can form amyloid

• Only a few deposit in the heart

Only two types to know:

1. AL – “primary systemic” – bone marrow

2. Transthyretin* - liver

a) Familial – mutation – less stable protein

b) Wild type – (formerly “senile”) - unknown 

Transports Thyroxine and Retinol – “TTR”  



Cardiac Amyloid: Diagnosis by Imaging

• Increased ventricular thickness

• RV thickened as well

• Combination of increased 

ventricular mass & low voltages 

→ quite specific for amyloid.



MRI



Typical Imaging Characteristics in Amyloidosis
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Characteristics of ATTR-CM1-4

Wild-Type (WT) Familial / Variant

• Estimated higher prevalence versus 
familial/variant

• Predominantly seen in men age ≥65

• Uncommon in females; however, the 
onset is usually later than in males (age 
80–90) 

• Typically Caucasian

• Seen in men and women age >55

• 3–4% of African Americans in the US are 
carriers of the V122I mutation, however 
disease penetrance is unknown

• Heart failure is more common in people 
with a TTR gene mutation

1. Dubrey SW, et al. Heart. 2011;97:75–84. 2. Connors LH, et al. Am Heart J. 2009;158:607–14; 3. Jacobson  DR, et al. Hum Genet. 1996;98(2):236–8 . 4. 
Quarta CC. New Engl J Med. 2015:372:21-29. 5. Maurer MS et al. Circulation. 2017;135:1357-1377.
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Clinical presentation of ATTR-CM can have cardiovascular 
or neurological origins

Cardiovascular

Most common signs

Heart Failure* Atrial Fibrillation

Fatigue

Dizziness

Shortness of breath

Edema

Chest pain

Peripheral Neuropathy Autonomic Neuropathy

Diarrhea

Weight loss

Orthostatic 

hypotension

Excessive sweating

Erectile dysfunction

Neurological

Tingling

Numbness

Myalgia and burning 

sensations

Weakness

Carpal tunnel 

syndrome

Most common signs

1. Nakagawa M et al. Amyloid. 2016;23(1):58–63. 3. Gertz MA et al. JACC. 2015;66(21):2451-2466.
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• Exact prevalence of ATTR-CM is unknown1

– In Americans of European descent, transthyretin amyloidosis is estimated to affect 
one in 100,000 people

– ATTR-CM is more common among people with African ancestry
• It is estimated to affect  ~3-4% of African Americans 

• ~5% of people in some areas of West Africa

• The prevalence of ATTR-CM is presently unknown; however, it is estimated that less 
than 1% of people with the disease are diagnosed2

10

Prevalence of ATTR-CM

1. Transthyretin amyloidosis. 
https://ghr.nlm.nih.gov/condition/transthyretin-
amyloidosis#definition. Accessed August 9, 2018.

2. Press Release. Pfizer announces positive topline results from phase 3 
ATTR-ACT study of tafamidis in patients with transthyretin 
cardiomyopathy www.pfizer.com/news/press-release/press 
releasedetail/Pfizer _announces_positive
_topline_results_from_phase_3_attr_act_study_of_tafamidis_in_pati
ents_with_transthyretin_cardiomyopathy.  March 29, 2018. Accessed 
September 5, 2018
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ATTR “Wild Type” Identification and Diagnosis

ATTRwt found in 13% of 

patients with HFpEF, ≥ 60 years, 

≥ 12 mm wall thickness

• LVEF=left ventricular ejection fraction. 

• González-López E, Gallego-Delgado M, Guzzo-Merello G, et al. Wild-type transthyretin amyloidosis as a cause of heart failure with preserved ejection fraction. Eur Heart J. 2015;36(38):2585-2594.
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ATTR Wild Type  and cause of Heart Failure with preserved LVEF

Prevalence of left ventricular ATTRwt in control (n = 131) 

and HFpEF (n = 109) patients by age

Mohammed SF, Mirzoyev SA, Edwards WD, et al. Left ventricular amyloid deposition in patients with heart failure and 
preserved ejection fraction. JACC Heart Fail. 2014;2(2):113-122.



Diagnosis of TTR Cardiac Amyloidosis

Circulation. 2016;133:2404-2412. 

DOI: 10.1161/CIRCULATIONAHA.116.021612.



Circulation. 2017;135:1357–1377. DOI: 

10.1161/CIRCULATIONAHA.116.024438



The value of specific cardiac testing for the diagnosis of Amyloidosis



Treatment: Cardiac-Specific
• Diuretics/salt restriction

• Often have large amounts of peripheral 
edema/ascites, made worse by hypoalbuminemia

• To generally be avoided:

• Digoxin

• Beta-blockers

• Calcium-blockers

• Vasodilators (ACE-I/ARBs) unless proteinuria is 
a prominent feature

• Midodrine/Droxidopa

• Can be useful in orthostatic 
hypotension/autonomic dysfunction that is 
common

• Treatment of atrial & ventricular arrhythmias



Kumar, S et al

JCO 2012

Staging for AL Amyloidosis

Using 1 point for each cutoff:

TnT > 0.025

NTproBNP >1800

Free Light chain> 18mg/dL



Proposed staging for ATTR 

Cutoffs:

NTproBNP >3000 ng/L

EGFR <45ml/min/1.73m2

If both negative= Stage I

If both present= Stage III

European Heart Journal (2018) 39, 2799–2806

doi:10.1093/eurheartj/ehx589



Disease modifying therapeutic opportunities for 
TTR amyloidosis

Liver TTR Tetramer TTR Monomer Misfolded State Amyloid Fibril

Suppression of Amyloidogenic TTR

TTR Stabilization

Fibril Degradation

Amyloidogenic TTR Cascade

• Diastolic dysfunction

• Restrictive cardiomyopathy

• Heart failure

A B C

A

B

C



Both WT and Hereditary Cardiac Amyloidosis





Hereditary Polyneuropathy only



The current treatment landscape for Amyloidosis



Drugs used 

for the 

treatment of 

Amyloidosis



Amyloidosis: Diagnosis

“The only way to 

diagnose amyloidosis 

is to consider the 

diagnosis.”



Cardiac Amyloidosis
Current strategies

• Clinical awareness and early diagnosis are critical.

• Cardiac amyloidosis results from distinctive disease 

processes with differing treatment strategies and 

prognoses.

• Initial presentation is insidious, LVH on imaging is 

commonly the first phenotypic abnormality

• The optimal treatment varies greatly from the usual 

treatment of HF

• Transplantation may provide a mostly definitive therapy in 

selected patients with AL and ATTR cardiac amyloidosis

• New therapies are needed and are in development



Amyloidosis 

Center of 

Excellence 

(ACE) @ 

Wash U



Washington University 

Amyloid Center of Excellence

ACE@WU

– Cardiology

– Neurology

– Nephrology

– Gastroenterology

– Hepatology

– BMT

– Hematology

– Pulmonology

– Radiology

– Pathology

Multidisciplinary Team


