
THERAPIES FOR ATTR: 
TREATMENTS FOR TODAY, 
EMERGING TREATMENTS FOR TOMORROW 

Prof. Tal Hasin

Director, HF Unit

Jesselson Integrated Heart Center

Shaare Zedek Medical Center, Jerusalem

יסלזוןש "מרכז הלב המשולב ע

ירושלים, מרכז רפואי שערי צדק



No relevant disclosures



AGENDA

•Case

•Treatment options

•Tafamidis- expanding population

•New medications



A 93 YEAR OLD FRAIL WOMEN WITH ATTR-CM

•w+3 alert, fully dependent (walker)

•Arthritis, HTN, s/p CTS

•1yr dyspnea, edema, 3 HF hospitalizations, NYHA (???)

•Wt 40kg, Ht 130cm, frail

•Echocardiography: LV 2.8/1.7, preserved EF, walls 2.3/1.8

•Troponin 500-800, BNP 700

•DPD +2, Kappa/Lambda 1.86

•Negative genetic testing



Tafamidis



INITIATE TAFAMIDIS (VYNDAMAX)?



•120 patients, age ≥60 years, admitted for HFpEF (LVEF≥50%) with LVH 
(≥12mm by echocardiography).

•Prospectively screened for ATTR cardiac amyloidosis by Tc-DPD scintigraphy.

•16 pts (13%) diagnosed of ATTR cardiac amyloidosis.

•Mean age 82 ± 8 years, 59% women.



•151 patients with severe symptomatic aortic stenosis undergoing TAVR

•Prospectively screened for ATTR cardiac amyloidosis by Tc-PYP scintigraphy, 
echocardiography, strain imaging

•24 pts (16%) diagnosed of ATTR cardiac amyloidosis

•Cardiac amyloidosis was significantly associated with the low-flow low-
gradient phenotype

•mean age 84 ± 6 years , 68% men



•441 pts with symptomatic ATTR cardiac amyloidosis (76% wt)

•Randomized in 2:1:2 ratio to tafamidis 80mg, tafamidis 20mg and placebo for 30 
months

•Age 18-90, median age 75yr, 90% males



ATTR-ACT RESULTS, MORTALITY

Maurer MS, et al. N Engl J Med. 2018 Aug 27

1.5 years



ATTR-ACT RESULTS, QOL

Maurer MS, et al. N Engl J Med. 2018 Aug 27

Immediate benefit!



BACK TO THE PATIENT

•Now 95yr, still frail

•In 2 years 5 hospitalizations (UTI, Cellulitis, elective cataract, CVA, COVID-
19+AF and ARF), no HF events

•Echocardiography

05.2020 06.2022

LV end diastolic 2.8 4.1

LV end systolic 1.7 3.0

Septum 2.3 1.5

Free wall 1.8 1.4



ATTR-ACT EXTENDED PROTOCOL

Elliott P. Circ-HF 2022



HEART FAILURE TREATMENT

•Diuretics, salt restriction (carefully)

•BB, ACEi usually not tolerated in AL (ATTR?)

•Hypotension- stockings, midodrine

•Maintain sinus as possible

•Anticoagulation? 

• Small A wave (<20cm/s)

• <30-40cm/s LAA velocity 

•ICDs?



NEUROHORMONAL BLOCKADE IN ATTR-CM

309 registry patients NYHA 1-4 (most 2-3), EF 45%

Baseline and time-varying use analysis

Neutral effect on mortality

Stopping BB may have a beneficial effect

Cheng R.K. JAHA 2021



BETA BLOCKERS MAY BE PROTECTIVE IN ATTR-CM

128 ATTR-CM registry, EF 53%, 53% on Tafamidis

63 without BB; 65 with BB (sicker) 

Low dose, 25% stopped BB

Lower mortality

Barge-Caballero G. Mayo clinic proc. 2022: 97(2)



ATTR-CM, THERAPEUTIC SITES OF ACTION





OLIGONUCLEOTIDES TO DECREASE TTR 
SYNTHESIS

•Tested for hereditary TTR with 
polyneuropathy

•Reduce serum TTR by 71-81%

•Reduced neurological progression

•Thrombocytopenia with Inotersen, 
transfusion related with Patisiran

Benson M.D. NEJM 379(1) 2018

Adams D. NEJM 379(1) 2018



PATISIRAN (APOLLO) CARDIAC SUBSTUDY

In a pre-specified cardiac subpopulation (n=126, 56%)

LV wall thickness ≥13 mm; no HTN or AS
*reduced wall thickness
* improved global longitudinal strain 
*increased cardiac output at month 18. 
*Lowering of PRO-BNP as early as 9 month. 

In a post hoc exploratory analys is , lower cardiac 
hospitalizations and/or all-cause death.

Solomon S. Circulation. 2019;139:431



DIFLUNISAL
•Nonsteroidal anti-inflammatory drug that has been repurposed as a TTR kinetic stabilizer

•Metanalysis: 400pts 6 trials 4 open-label, single-center studies, 2 compared to no Tx. 

•generally well tolerated, GI and reversible renal dysfunction

•Improvements in: TTR concentration, left atrial volume index, cardiac troponin I, and 
global longitudinal strain. Overall decreased mortality and number of orthotopic 
heart transplant

•Low cost

Ibrahim M. HF reviews. 2022;27



AG-10

Selective TTR stabilizer 

phase 2, randomized, double-blind, placebo-controlled

49 patients NYHA 2-3, ATTR-CM, (variant and wt) 

AG10 (400 mg or 800mg per os twice daily for 28 days) 

well tolerated, increased circulating TTR levels (considered as a positive effect, 
possibly linked to lower tissue deposition), and induced near-complete 
stabilization of TTR. 

Phase 3 trial-

Judge, JACC (2019), 74 (3)



DOXYCYCLINE AND 
TAUROURSODEOXYCHOLIC ACID (TUDCA)
Tetracyclines, including doxycycline: disaggregation of amyloid fibres in vitro

The combination of doxycycline and tauroursodeoxycholic acid (TUDCA): more 
effective- complete amyloid clearance from tissues in animal models

In a small phase 2 trial, 28 patients with ATTR received doxycycline and TUDCA for 
12months followed by a 6-month withdrawal period. 

Results were modest and difficult to interpret because of a very high dropout rate 
(86%) due to treatment failure (expressed as >30% NT-proBNP increase), side 
effects and voluntary dropouts.

In a phase 2, open-label study, the treatment was well tolerated, and no progression 
of cardiac involvement and neuropathy was found in a preliminary analysis on 20 
patients.

Emdin ET AL. European Heart Journal (2019) 0, 1–10



ECGC
Epigallocatechin-3-gallate (EGCG) is the most abundant catechin in green tea.

EGCG binds to soluble TTR decreasing the likelihood of tetramer dissociation, 
inhibits oligomer aggregation into amyloid fibres, thus promoting the 
disaggregation of TTR amyloid fibres.

In a single centre, open-label study, 30 patients  with cardiac ATTR (both 
variant and wt) received EGCG 675mg/day compared with 35 cardiac ATTR 
patients on HF supportive therapy over 12 months of treatment

A mean decrease of LV myocardial mass , accompanied by an increase of 
mean mitral annular systolic velocity of 9 % , suggests an inhibitory effect on 

the progression of cardiac amyloidosis. EGCG did not improve survival. 

Kristen et al. Clin Res Cardiol (2012) 101:805–813



CONCLUSIONS

➢Tafamidis improves ATTR-CM

➢may be considered in frail nonagenarians

➢benefit of routine HF treatment is debatable

➢Novel treatments for TTR synthesis, stabilization and elimination are en-route

➢Drink green tea (if you like it)  
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