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Conclusions and implications
• Tafamidis is the first and only therapy approved for the treatment of 

transthyretin amyloid cardiomyopathy (ATTR-CM); while diflunisal is used 

off-label, its substantial adverse effects mean tafamidis is still preferred

• Patisiran and inotersen are approved by the FDA for the treatment of 

vATTR amyloidosis with polyneuropathy (ATTRv-PN)

• Several investigational therapies are in development, but require additional 

clinical efficacy studies

Introduction
• Treatment of transthyretin amyloidosis (ATTR amyloidosis) is dependent on 

the disease subtype (wild-type [wt] or hereditary [v]), as well as organ 
system involvement

• In addition, different therapies target different stages in the pathophysiology 
of ATTR amyloidosis, which is characterized by amyloid fibril formation

• This publication provides an overview of current treatment regimens for 
ATTR amyloidosis and summarizes important considerations for each 
agent, up to October 2020

• Protein synthesis blockade (patisiran and inotersen), tetramer 
stabilizers (tafamidis and diflunisal), and several investigational 
therapies are discussed

Summary at-a-glance: 
Tafamidis is FDA-approved 

for the treatment of 
ATTR-CM, while patisiran 

and inotersen are 
approved for ATTRv-PN
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ATTR amyloidosis, transthyretin amyloidosis; ATTR-CM, transthyretin amyloid cardiomyopathy; ATTRv-PN, hereditary transthyretin 
amyloidosis with polyneuropathy; FDA, United States Food and Drug Administration; v, hereditary;  wt, wild-type.



Protein synthesis blockade

ATTRv-PN, hereditary transthyretin amyloidosis with polyneuropathy; FDA, US Food and Drug Administration; 
mNIS, modified Neuropathy Impairment Score; NT-proBNP, N-terminal pro-B natriuretic peptide; REMS, Risk Evaluation Mitigation 
Strategy siRNA, small interfering RNA; TTR, transthyretin.

Read more: 
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Patisiran (Onpattro) Inotersen (Tegsedi)

• Small interfering RNA (siRNA) molecule that disrupts transthyretin 

(TTR) protein production in the liver

• Antisense oligonucleotide that inhibits production of amyloidogenic 

TTR protein in the liver

• APOLLO-A: randomized, placebo-controlled trial of patients with 

ATTRv-PN for 18 months

• Dosage: 0.3 mg/kg (<100 kg) or 30 mg (≥100 kg) intravenous infusion 

over 80 mins every 3 weeks

• Modified Neuropathy Impairment Score (mNIS) significantly 

reduced in the patisiran group compared with 

placebo (P<0.001)

• Subgroup of patients with cardiac involvement experienced a 

significant reduction in left ventricular wall thickness (P=0.02) 

and N-terminal pro-B natriuretic peptide (NT-proBNP) 

geometric mean ratio (P<0.001)

• Recipients require pre-medication with an intravenous corticosteroid, 

oral acetaminophen, intravenous histamine receptor-1 and -2 

blockers, and daily vitamin A supplementation. Patients must also be 

referred to an ophthalmologist if ocular complications occur as a result 

of vitamin A deficiency

• NEURO-TTR: randomized, placebo-controlled trial in patients with 

ATTRv-PN

• Dosage: 284 mg subcutaneously once weekly

• Significantly improved mNIS score (P<0.001)

• Provided consistent benefit regardless of cardiomyopathy 

presence at baseline

• Due to the higher incidence of toxicity reported, FDA mandated a 

Risk Evaluation Mitigation Strategy (REMS) program (Tegsedi 

REMS) in order to prescribe inotersen

• Patients must also be counselled on the risks of serious bleeding and 

risk of low platelet count, as well as other health risks

• Recipients require daily vitamin A supplementation

• FDA-approved for the treatment of ATTRv-PN • FDA-approved for the treatment of ATTRv-PN

https://pubmed.ncbi.nlm.nih.gov/33657048/


Tetramer stabilization

ATTR amyloidosis, transthyretin amyloidosis; ATTR-CM, transthyretin amyloid cardiomyopathy; ATTRv-CM, hereditary transthyretin 
amyloid cardiomyopathy; ATTRv-PN, hereditary transthyretin amyloidosis with polyneuropathy; ATTRwt-CM, wild-type transthyretin amyloid 
cardiomyopathy; AUC, area under the curve; CI, confidence interval; Cmax, maximum concentration recorded; CV, cardiovascular; FDA, US 
Food and Drug Administration; mNIS, modified Neuropathy Impairment Score; PN, polyneuropathy; TTR, transthyretin.
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Tafamidis (Vyndaqel/Vyndamax) Diflunisal

• Binds to TTR at the thyroxine-binding site, preventing dissociation of the 

tetramers into monomers, thus preventing misfolding of monomers and amyloid 

fibril formation

• A non-steroidal anti-inflammatory drug that binds to and stabilizes 

the TTR tetramer to prevent the formation of amyloid fibrils

• ATTR-ACT: prospective randomized study of tafamidis meglumine 80 and 20 mg 

studied against placebo in both ATTRv- and ATTRwt-CM for 30 months

• Dosage: Tafamidis meglumine (Vyndaqel) 80 mg (4 x 20 mg) orally daily; 

tafamidis free acid (Vyndamax) 61 mg orally daily

• All-cause mortality was significantly reduced in the pooled tafamidis group 

(29.5% vs. 42.9%, 95% confidence interval (CI) 0.51–0.96), and also 

significantly reduced cardiovascular (CV-related hospitalizations (risk 

reduction 0.66, 94% CI 0.56–0.81)

• Tafamidis free acid is administered as a 61 mg tablet once daily. In an open-label 

pharmacokinetic study comparing both tafamidis formulations in healthy subjects, 

both were determined to be bioequivalent with similar AUC and Cmax

concentrations observed. However, since the recommended doses of each 

differs, they are not substitutable on a per-milligram basis

• A prospective, randomized trial demonstrated that tafamidis significantly slowed 

quality of life deterioration and PN progression compared to placebo over a 

6-year period

• Randomized, prospective study of patients with ATTRv-PN

• Dosage: 250 mg orally twice daily

• Significant reduction in mNIS (P<0.001); cardiac and 

neurological effects were sustained over a 2-year 

observational period

• Recent retrospective study found significant survival benefit for 

diflunisal (P=0.0001) for patients with ATTRwt-CM; however, due to 

the retrospective nature of the study and significant adverse 

events, tafamidis remains the preferred treatment for ATTR-CM

• Carries several black box safety warnings, including CV 

thrombotic effects, gastrointestinal effects, fluid retention, renal 

dysfunction, and bleeding

• 20/80/61 mg doses are FDA-approved for the treatment of ATTR-CM • No FDA approval for ATTR amyloidosis, but used off-label

https://pubmed.ncbi.nlm.nih.gov/33657048/


Experimental therapies

ATTR-CM, transthyretin amyloid cardiomyopathy; ATTRv-CM, hereditary transthyretin amyloid cardiomyopathy; 
ATTRv-PN, hereditary transthyretin amyloidosis with polyneuropathy; ATTRwt-CM, wild-type transthyretin amyloid 
cardiomyopathy; CV, cardiovascular; sc, subcutaneous; siRNA, small interfering RNA; TTR, transthyretin.

Current 

experimental 

therapies 

require 

additional 

clinical efficacy 

studies
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TTR stabilization. A Phase 2 study of AG10 showed TTR stabilization in over 90% of ATTRwt-CM patients at Day 

28 at both 400 mg and 800 mg orally twice-daily, which was significantly higher than with placebo; additional 

evidence is needed on the clinical outcomes of AG10.

Anti-fibril agents. The combination of TUDCA (a biliary acid that reduces TTR aggregates) and doxycycline

significantly reduced left ventricular strain from baseline in patients with ATTR-CM. In vitro studies of PRX004 (an 

agent that induces phagocytic uptake of misfolded TTR, removing the amyloid fibrils from circulating the body) 

demonstrated inhibition of TTR fibril formation in its presence.

Gene silencers. Vutrisiran (ALN-TTRsc02) is a subcutaneous (sc) siRNA gene silencer. Preliminary data from a 

Phase 1 study in patients with ATTR amyloidosis showed a sustained reduction in TTR with no serious adverse 

events. It is currently being trialed in patients with ATTRv-PN (HELIOS-A – a randomized, open-label study 

comparing it with patisiran infusion) and in patients with ATTR-CM (HELIOS-B – a randomized, placebo-controlled 

trial evaluating its efficacy on all-cause mortality and CV-related hospitalizations). AKCEA-TTR-LRx is a sc

antisense compound currently being trialed in patients with ATTRv- and ATTRwt-CM (CARDIO-TTRansform – a 

Phase 3 randomized, placebo-controlled trial) and in patients with ATTRv-PN (NEURO-TTRansform).

https://pubmed.ncbi.nlm.nih.gov/33657048/


Conclusions and implications

ATTR-CM, transthyretin amyloid cardiomyopathy; ATTR-PN; transthyretin amyloidosis with polyneuropathy; ATTRv-CM, hereditary transthyretin amyloid cardiomyopathy; ATTRv-PN, hereditary 
transthyretin amyloidosis with polyneuropathy; ATTRwt-CM, wild-type transthyretin amyloid cardiomyopathy.

Discussion points

• Patients with ATTRwt-CM and ATTRv-CM can be treated 

with tafamidis, currently the only approved treatment 

for this patient population

• Patients with ATTRv-PN or a mixed phenotype can be 

treated with patisiran or inotersen

• Some experimental therapies with different mechanisms 

of action from those currently on the market require 

additional clinical efficacy studies

Links to further useful papers/materials: Adams D, et al. NEJM 2018;379(1):11–21.

Implications

• It is important to be aware of therapies that are on 

the market for ATTR-PN, as these are currently 

being investigated for their efficacy in ATTR-CM

• Additionally, experimental therapies are also being 

assessed in ATTR-CM, such as vutrisiran in the 

HELIOS-B trial, and should be closely monitored

https://pubmed.ncbi.nlm.nih.gov/29972753/


Glossary

• Antisense oligonucleotide: synthetic DNA that prevents production of a specific protein; inotersen, for 

example, inhibits expression of the amyloidogenic transthyretin protein in the liver

• mNIS (modified Neuropathy Impairment Score): a quantitative scoring system used to assess 

polyneuropathy impairment

• siRNA (small interfering RNA): synthetic RNA that prevents production of a specific protein; patisiran, for 

example, disrupts transthyretin protein production in the liver


