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What is amyloid heart disease?





Cardiac Biopsy in Amyloid Heart Disease

H & E Stain

Sulfated Alcian Blue Stain





Is cardiac amyloidosis simply a 
restrictive cardiomyopathy?

• Small LV cavity and severe diastolic dysfunction;
i.e. a restrictive cardiomyopathy.

Better termed an infiltrative cardiomyopathy
often with restrictive pathophysiology.



57 year old man with edema, dyspnea, elevated JVP, 
“severe LVH” on echo and no history of hypertension



Diagnosis Made!

But what to do about it?



The average physician’s approach when faced 
with a patient with amyloidosis



It’s always important to get the whole 
picture
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AL Amyloidosis



AL Amyloidosis
Monoclonal spike in serum

Elevated  serum free light chains.
Subtle plasma cell dyscrasia on bone marrow. 



AL amyloidosis is a systemic disease:

May involve soft tissue,
heart, kidney, liver, 

nerves, 
(peripheral or autonomic),
GI tract, blood vessels--



Mayo Clinic Survival in AL Amyloidosis by Predomina nt Organ Involvement



Survival after stem cell transplant:
(n=312)

From: Skinner, Sanchorawala, Seldin et al Ann Int Med 2004; 140: 85-93



Survival after  high-dose chemotherapy with 
stem cell transplant:

Cardiac v non-cardiac amyloid (n=312)

From: Skinner, Sanchorowala, Seldin et al Ann Int Med 2004; 140: 85-93



Comparison of high-dose melphalan and oral melphalan
plus dexamethasone for AL amyloidosis.

Jaccard et al NEJM 2007:357;1083-93



Comparison of high-dose melphalan and oral melphalan
plus dexamethasone for AL amyloidosis.

Jaccard et al NEJM 2007:357;1083-93



Effective anti-clone treatments:

Conventional melphalan and prednisone

- High-dose melphalan-peripheral blood autologous 
stem cell transplantation (PBSCT)

– Dexamethasone-based regimens (M-Dex, CT-Dex)

– Thalidomide

– Lenalidomide

– Investigational therapies (bortezomib, As2O3)

–

STRATEGIES FOR AL TREATMENT

Slide courtesy Prof. G. Merlini



What is the role of cardiac 
transplantation in AL amyloidosis?



Columbia-Presbyterian experience with extended donor 
criteria cardiac transplant for cardiac amyloidosis

Maurer et al. 2007; Transplantation. 83: 539-45



Cardiac transplant plus intensive chemotherapy for 
AL amyloidosis: Mayo Clinic experience

• Diagnosis to cardiac transplant 
median time: 3 months.

• Transplant to SCT median 8 
months.

• SCT associated with 2 deaths

• 3 patients died of progressive 
amyloidosis.

• 6 are alive 9-90 months post-
diagnosis (median 24 months)

• 4/6 in remission, 1 relapse and 1 no 
response to SCT.
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11 patients with heart  transplant
followed by SCT between 1997 and 2005

Lacy et. al. Presented at ASH Dec.2005



Is  AL amyloidosis a pure infiltrative-
restrictive cardiomyopathy?

A serendipitous tale.





Massive anasarca and recurrent 
pleural  effusions. History < 6months.

Died 4 months post-echo.
AL amyloidosis

Early class III heart failure 
after 5 years of symptoms.

Senile amyloidosis



Survival Time (months )
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TTR Amyloidosis

• Wild type TTR causes “senile” cardiac amyloid in 
elderly men (>70 years).

• Mutant TTR amyloidosis can present at any age 
from late 20’s onward.

• Most TTR mutations are rare, but 4% of the 
African-American population carry a mutant gene 
with undetermined penetrance, resulting in cardiac 
amyloidosis.



Treatment of familial, mutant 
transthyretin, amyloidosis (ATTR).

• Mutant amyloidogenic protein is produced by the 
liver, which otherwise functions normally.

• Therefore liver transplantation is effective in 
stopping production of precursor protein.

• However, in familial cardiac amyloidosis, 
progression of  cardiac disease can still occur due 
to  amyloid derived from wild-type TTR, making 
heart-liver transplant the procedure of choice.

• Pharmacologic therapies are under development.



Quintas et al, J Biol Chem. 2001;276:27207-13

Amyloid formation in transthyretin amyloid 
(senile and familial)



STABILIZATION OF THE  AMYLOIDOGENIC PROTEIN 
PRECURSOR

Quintas et al, J Biol Chem. 2001;276:27207-13



Unusual, but important, presenting 
features of any form of cardiac 

amyloidosis

• Angina without obstructive  CAD— remember to 
measure  the LVEPD.

• Recent –onset  “hypertrophic cardiomyopathy” in a 
middle –aged or older patient, especially if presenting 
with  significant CHF.

• “Silent  MI” and change in voltage on a routine ECG.
• Syncope  and postural hypotension.
• Cryptogenic stroke and absent atrial activity on echo 

despite sinus rhythm.



The Clinician’s Most Effective
Approach To Cardiac Amyloidosis

Thinking outside
The Box





Thank You.

Cardiac Amyloidosis:
Think of it early and often.

It can be treated!





2D strain in HCM

Normal Strain HCM



2D strain in Amyloidosis with normal LVEF
The Bullseye Sign.


