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• Challenging
• Fascinating
• Mysterious
• Not as rare as supposed
• Relatively easy to detect (when

suspected !)
• Treatable !!

TTR-CM: the great pretender 
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Suppression of mTTR synthesis
• Liver transplantation 
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General Profile of TTR-CM patients with
Exclusively Cardiac Phenotype

• Male gender
• Average age ~ 72 yrs
• No apparent family history of ATTR
• Heart failure symptoms
• Frequent history of CTS
• Symmetric “LV hypertrophy”
• Absent or mild LV dilatation
• Normal or mildly reduced LVEF
• Normal or near normal QRS voltages but reduced QRS 

voltage / LV thickness 
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genotyping

Need specialized assessment
for Diagnosis :

Histological confirmation 
and typing of amyloid 

Cardiac ATTR 
amyloidosis

Wild-Type ATTR 
amyloidosis

Variant ATTR 
amyloidosis

Bone scintigraphy with 99mTc-DPD/HMDP/PYP

Heart failure, syncope, or bradyarrhythmia, with echocardiogram and/or cardiac 
magnetic resonance imaging (CMR) suggesting/indicating cardiac amyloid

Serum immunofixation + Urine Immunofixation + serum free light chain assay (Freelite)
Monoclonal protein present?

Review/request 
CMR



Modern epidemiology of ATTR
Frequency of cardiac ATTR in different settings

Amyloid deposits in autopsied subjects (mean age 69 yrs) without
HF

Unexpected bone tracer myocardial uptake in pts >75yr undergoing
scintigraphy for non cardiac reasons2

Unexpected TTR mutations in pts with supposed sarcomeric HCM3

Hospitalized pts with HFpEF4

Amyloid deposits in autopsied elderly pts (mean age 76 yrs) with 
HFpEF1

Elderly pts with severe degenerative Ao Stenosis5

8%

2 %

5%

13%

17%

16%

1Mohammed SF et al JACC Heart Fail. 2014;2:113-22. 2Longhi et al JACC Cardiovasc Imaging 2014;7:531-2. 3Damy T et 
al.  Eur Heart J 2016;37:1826-34. 4Gonzalez-Lopez E et al. Eur Heart J 2015;36:2585-94. 5Castano A et al. Eur Heart J 
2017;38:2879-87. 5Grogan M et al. J Am Coll Cardiol 2016;68:1014-20
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Suppression of TTR synthesis
• Liver transplantation (mTTR)
• Gene silencing (m & wt TTR)

• siRNA: PATISIRAN
• ASO:    INOTERSEN
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*Tauroursodeoxycholic acid 





Patisiran Phase 3 APOLLO Study Results
• mNIS+7: Change from Baseline
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Suppression of TTR synthesis
• Liver transplantation (mTTR)
• Gene silencing (m & wt TTR)

• siRNA: PATISIRAN
• ASO:    INOTERSEN
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Suppression of TTR synthesis
• Liver transplantation (mTTR)
• Gene silencing (m & wt TTR)

• siRNA: PATISIRAN
• ASO:    INOTERSEN

TTR stabilizers 
• Non-selective:

DIFLUNISAL
• Selective:

• TAFAMIDIS
• TOLCAPONE
• AG10
• (curcumin)
• green tea (EGCG)
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ATTR-ACT Study Design

•Patients randomized 2:1:2 to tafamidis 80 mg, tafamidis 20 mg, and placebo
•Stratification for genotype (wild-type or variant) and disease severity (NYHA class)
•A sample size of 400 pts was estimated to give 90% power to detect either a 30% reduction in 
mortality, or a reduction in the frequency of CV-related hospitalizations from 2.5 to 1.5, or both



Baseline Characteristics by Genotype
Characteristic ATTRwt ATTRm

Age, mean (SD) 75.2 (6.4) 71.5 (8.0)

NYHA Class I, n (%) 30 (9.0) 7 (6.6)

NYHA Class II, n (%) 212 (63.3) 51 (48.1)

NYHA Class III, n (%) 93 (27.8) 48 (45.3)

6MWT distance, mean (SD) 367.1 (117.8) 302.8 (127.0)

KCCQ-OS score, mean (SD) 67.7 (20.8) 63.5 (23.3)

Interventricular wall thickness, 
mean (SD)

16.5 (3.6) 16.3 (4.0)

LV Ejection Fraction, mean (SD) 49.1 (9.5) 46.4 (11.2)

NT-proBNP, mean (SD) 3714.5 (2861.0) 4516.5 (4102.1)



Efficacy Outcomes
• Primary efficacy analysis: hierarchical combination of all-

cause mortality and frequency of cardiovascular-related 
hospitalizations comparing pooled tafamidis data with 
placebo using the Finkelstein–Schoenfeld (F-S) method1

• Key secondary endpoints were change from Baseline to 
Month 30 in 6-minute walk test (6MWT) and Kansas City 
Cardiomyopathy Questionnaire-Overall Summary (KCCQ-
OS) score,  analyzed using a mixed model repeated 
measures ANCOVA (MMRM)

1Finkelstein DM and Schoenfeld DA. Stat Med 1999;18:1341-54.



Primary Analysis using Finkelstein-
Schoenfeld (F-S) Method

Pooled Tafamidis
n=264

Placebo
n=177

P-value from F-S method 0.0006
Patients alivea at Month 30, n (%) 186 (70.5) 101 (57.1)

Average cardiovascular-related 
hospitalizations during 30 mo (per pt per yr) 
among those alive at Month 30

0.297 0.455

Win-Ratiob (95% CI) 1.695 (1.255, 2.289)

aHeart transplant and implantation of a cardiac mechanical assist device were 
treated as death for this analysis
bNumber of pairs of tafamidis-treated patient wins divided by number of pairs of 
placebo patient wins



All-cause Mortality-Cox Proportional Hazard Model 

Heart transplant and 
implantation of a 
cardiac mechanical 
assist device were 
treated as death for 
this analysis

30% reduction in the 
risk of all-cause 
mortality with 
tafamidis compared 
with placebo



Time to First Cardiovascular Hospitalization



Key Secondary Endpoints: 6-minute Walk 
Test and KCCQ-OS



Pre-specified Subgroup Results: 
All-cause Mortality, and CV-related Hospitalization



Suppression of TTR synthesis
• Liver transplantation (mTTR)
• Gene silencing (m & wt TTR)

• siRNA: PATISIRAN
• ASO:    INOTERSEN

TTR stabilizers 
• Non-selective:

DIFLUNISAL
• Selective:

• TAFAMIDIS
• TOLCAPONE
• AG10
• (curcumin)
• green tea (EGCG)

Amyloid fibril degradation +
macrophage activation 

• Doxycycline + TUDCA
• (green tea (EGCG)
• (curcumin)
• Antibodies  anti SAP 
• Antibodies anti  TTR
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• Challenging
• Facinating
• Mysterious
• Not as rare as supposed
• Relatively easy to detect (when

suspected !)
• Treatable

TTR-CM: the great pretender 



• Terapia efficace della CM ATTR
• Medicina di precisione in Cardiologia
• Terapia efficace nell’ HFpEF
• Efficace terapia “centrale” (non 

neurormonale ) nell’ HF

Tafamidis : quattro “prime volte”


