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- 78 yr old male, presented to your office with SOB

- History: DM, high cholesterol, CKD st 2, no history HTN
- Physical exam consistent with signs of volume overload
- Echo: No valvular disease, LVH, enlarged LA, EF 45%

. Stress perfusion imaging normal

- Dx: Heart Failure with Preserved EF

- Diuresis => improved symptoms, became asymptomatic

- GDMT -
— spironolactone (TOPCAT)

— sacubitril/valsartan (PARAGON) — only tolerated low
dose

— dapagliflozin (DELIVER)
- Is this patient well-managed ??
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- Classification, pathophysiology and
clinical manifestations

- Prevalence
- Making a diagnosis
- Therapeutics



Systemic Amyloidoses: Tufts Medical
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- AL (light-chain)
— Plasma cell dyscrasia

— Expression of monoclonal light chains (A, Kk )= form
amyloid fibrils

- Transthyretin Amyloid (ATTR)

- Hereditary (ATTRNh)

—TTR gene mutation=> unstable protein structure due
to amino acid substitution

- Wild-type (ATTRwt) - sporadic

— Wild-type transthyretin (previously called “senile”
amyloidosis)
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Transthyretin (TTR) Amyloid ~ Tuftsche

Tho CardieNiacenlar C. onter

FREE FOLDED MISFOLDED AMYLOID
TETRAMER PROTEIN PROTEIN FIBRILS*

| Misfolding | Aggregation
Functional TTR Structures TTR Structures

Associated With Pathology

*Amyloid fibrils can be caused by a variety of toxic intermediates including small oligomers and
amorphous aggregates

« Protein produced in liver

 Transports thyroxin and retinol

« Tetramer shape critical for its function

« ATTRh: Incorrect formation due to TTR gene mutation

 ATTRwt: Post-translational changes in genetically
normal TTR
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ATTRwt's clinical
spectrum

|

Mode of presentation:

« HF (67.6%)

* AV block (7.4%)

« Stroke

« HCM or RCM (13.9%)
* Degenerative AS

* Incidental (11.1%)

ah W ) g
3 r
)
4 ‘e

Gonzalez-Lopez et al, Eur Heart J 2017

e, gender and . :
g e ECG Echocardio Survival
> - AF (55.6%) - Symmetric LVH (75.7%) Overall survival at
Females (18.%) dmnosignd ol (I e e, 12, 24 and 36 months:
- Low voltage ) . : .
i - URBEB (17-15%) - Pericardial effusion (42 1%) respectively




Medical
Orthopedic Manifestations of wt-ATTRI--[‘uft'E'Center
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CARPAL TUNNEL SPINAL BICEPS TENDON
RUPTURE

SYNDROME

erry et al, Godara et al, .Geller. et al,
JACC 2018 Amyloid 2021 Circulation 2015
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Genotype-Phenotype Spectrum in ATTR-h

late onset

“Neurologic” “Cardiac”
Phenotype

Rapezzi et al, Eur Heart J 2012
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- Classification, pathophysiology and
clinical manifestations

- Prevalence
- Making a diagnosis
- Therapeutics
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Prevalence in pts w HF:

- HFpEF w LVH

- HFrEF nonischemic + poorly tolerant to
meds, LVH, RVH

- Aortic Stenosis
- HCM

Adapted from Ruberg et al. J Am Coll Cardiol. 2019

10
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E] Strategy Sex E] Age
25 25+ 50
‘ B Systematic screening
20- 20~ 40 [ ] Clinical diagnosis
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Systematic Clinical Male Female 70-79 60-69
screening diagnosis

AbouEzzeddine et al. JAMA Cardiol 2021
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A Prevalence of ATTR-CA

allatents NN=151 Females

ATTR-CA

220

ZL /0

No ATTR-CA no ATTR-CA

No ATTR-CA 86% 78%

4%

B Features that Should Elevate Suspicion for Cardiac Amyloidosis in Patients with Severe Symptomatic AS

Clinical & Demographic Electrocardiographic Echocardiographic, Speckle-strain, & Tissue Doppler
v Older adult male _ v' Low ECG voltage-to-mass ratio v Heart failure mid-range ejection fraction (HFmrEF)

v Low-flow/low-gradient AS v Increased QRS duration v Increased wall thickness

v Low systolic blood pressure v Presence of REBB v Left atrial enlargement

v Elevated BNP v Low SV index

v Low-flow low-gradient (stage D2)

¥ Low myacardial contraction fraction

¥ Advanced diastolic dysfunction

¥ Impaired global longitudinal strain

v Low mitral annular tissue Doppler §
(average septal and lateral annulus)

Castano et al, Eur Heart J; 2017: 38
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- Classification, pathophysiology and
clinical manifestations

- Prevalence
- Making a diagnosis
- Therapeutics
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The most important aspect of
making a diagnosis of cardiac

amyloid is SUSPECTING the

diagnosis
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In Male age >65 or Female age >70:

- Discrepancy between increased LV wall thickness
and ECG voltage

- AV block in context of increased wall thickness

- History of bilateral carpal tunnel syndrome, spinal
stenosis, or spontaneous biceps tendon rupture

- Mild elevation of troponin level on serial evaluation

- Aortic stenosis with low flow low gradient +/or LV
wall thickness >=14 mm
Kittleson et al,

Circ 2020,
AHA Scientific Statement
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raln=-11.7%  —— .
1 in=-139%  INF-LAT

Abnormal LSt
Diffuse DE

Increased LV wall thickness
(esp 2 14 mm)

Apical sparing pattern
Increased RV wall thickness’
Low flow low gradient AS

* Valve thickening, biatrial
enlargement
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- Step 1 - Planar Images — Visual grading of uptake in
region of the heart

Planar some D

'g

Grade: O 1 2 3
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Tc99m-PYP Imaging for Tufts Medical
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- Step 2 — Planar Images — Heart-to-Contralateral Lung Ratio

A Anterior View, Grade 3 HIGL. =19

Mean cts per pixel Mean cts per pixel

17

ROI 2 Background ROl 1 Target
"CL-Chest" “Heart"

B Anterior«yigw, Grade 0 H/GL=.0

7 el -
¥ Mean cts per pixel S Mean cts per pixel

17 i 17
R

ROI 2 Background ROI 1 Target
“CL-Chest" “Heoart
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Step 3 - SPECT Imaging —

- MOST IMPORTANT !! - Is the PYP uptake In
the myocardium?

- High false positive rate for grade 1 or 2
planar imaging without SPECT
(due to blood pool uptake)

19



Medical
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RETANT ILT 2350k Counts Durdtion 300sec 2561256 Pir{ v

Y Techretiym

Planar imaging: Grade 3 uptake

Duration 300582 2565355 Pig T Bram
Teohnetiym

LAG A5 20301 Counts

SPECT: Uptake is in the LV and RV
myocardium

“Positive”

20



Medical
Tc99 PYP Scan: Blood Pool Uptake Tufts cenve:
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Planar imaging:
Grade 1 uptake in the
region of the heart

Planar

SPECT

SPECT: Uptake is in
the blood pool, NOT
the myocardium

Orange: tracer in blood pool
Purple: No tracer in myocardiumn

=> “Negative”

21
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- Positive PYP scan alone:
“...consistent with TTR cardiac amyloid”

- Positive PYP scan AND negative serum
FLC/serum, urine IFE for light chains:

“...dlagnostic for TTR cardiac amyloid”

—No need for endomyocardial bx, sufficient
to begin therapy

22



Diagnostic Sensitivity of Abdominal Fat Pad Tfts Medical
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AS p | rate fO I A L . ATTR m : an d ATT RWt The CardioVascular Center

AL amyloidosis 216 84% (78-88%)
ATTRmM 113 45% (36-54%)

« Vall22lle 69 33%

e Thre0Als :
ATTRwt 42 15% (11-20%)

Quarta CC et al, Eur Heart J 2017
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- Classification, pathophysiology and
clinical manifestations

- Prevalence
- Making a diagnosis
- Therapeutics

24



.~ Medical
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- General Supportive Care
—Diuretics (torsemide, bumetanide)
—Spironolactone

—ACE-inhibitors/BB may not be well
tolerated due to low BP

—Beta blockers may not be tolerated due to
fixed stroke volume

—Non-dihydropyridine calcium channel
blockers contraindicated

—Digoxin may be used, with caution



TTR Production and Targets of Tufts Medical

Center
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Suppression of TTR TTR Stabilization TTR disruption/resorption
- Liver Transplantation - Tafamidis - Doxycycline/TUDCA
- Diflunisal
- TTR Gene silencers - Green Tea - Monoclonal antibodies
(Patisiran/Inotersen) - AG10

P :
_—— b . —ip
> . — Ty —*
) VR '
Swa— .

Liver Stable Dissociated Folded Misfolded Oligomer Amyloid
TTR Tetramer Dimers Monomers  Monomer Fibril

&

Kittleson et al, Circ 2020,
AHA Scientific Statement
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ATTR-ACT (Tafamidis in ATTR-CM) Lufts e

The CardioVascular Center

- RCT Tafamidis (80 mg, 20 mg) vs
placebo, 30 months

—ATTRh and ATTRwt CMP,
441 subjects

Tafamids Kinetically stabiized wlramer  Free tetramer
I.A~ \:
{ 9:‘ . “

b

- Primary Endpoint:

— Hierarchically assessed all-cause
mortality, frequency of CV hosp

- Key Secondary Endpoints:
— 6-Minute Walk Test (6MWT)

— Kansas City Cardiomyopathy
Questionnaire (KCCQ)

Maurer M et al, N Engl J Med; 2018
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A Primary Analysis, with Finkelstein-Schoenfeld Method

P Value from Average Cardiovascular-Related
No.of  Finkelstein-Schoenfeld = Win Ratio  Patients Alive = Hospitalizations during 30 Mo
Patients Method (95% ClI) at Mo 30 among Those Alive at Mo 30
no. (%) per patient per yr
Pooled Tafamidis 264 186 (70.5) 0.30
<0.001 1.70 (1.26-2.29)
Placebo 177 101 (57.1) 0.46

B Analysis of All-Cause Mortality
1.0+

0.9

HF Hosp

SRl fesisids HR 0,68 (0.56-0.81)

Placebo

0.8
0.7 4
0.6
0.5

0.4

Probability of Survival

0.3+

0.2

01 Hazard ratio, 0.70 {95% Cl, 0.51-0.96)

0.0

T T 1 T I T 1

0 3 6 9 12 15 18 21 24 27 30 33

Months since First Dose

-

Mauer et al. NEJM 2018
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6 MW Test

KCCQ

A Change from Baseline in 6-Minute Walk Test

Pooled tafamidis

Placebo

- 09
E
2 301
]
@
o -60+
E
£ s
[}
5
£ -120+4
o
5
-150+
=
B -180
0

No. of Patients
Tafamidis 264
Placebo 177

Maurer M et al, N Engl J Med; 2018

233
147

12 18 24
Month

216 193 163

136 111 35

30

155
70

B Change from Baseline in KCCQ-OS

LS Mean Change from Baseline

No. of Patients
Tafamidis

(1 —
+ ? Pooled tafamidis
—
i \
*\ P<0.001
.20 {\{
Placebo
-30 T T T T 1
0 6 12 18 24 10
Month
264 241 221 201 181 170
177 159 145 123 96 84

Placebo




ATTR-ACT
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P Value from
Finkelstein—
Schoenfeld

Subgroup Method

Overall — pooled tafamidis <0.001

vs. placebo
TTR genotype
ATTRm 0.30

NYHA baseline

Survival Analysis P Value for Cardiovascular Hospitalization P Value for
Hazard Ratio (95% Cl)  Interaction Relative Risk Ratio (95% Cl) Interaction
0.79 ' 0.11

Class | or || :
Class Il
80 mg vs. placebo 0.003 ——— —_—
20 mg vs. placebo 0.005 - ; ]
| 1 ] | | 1 ] 1
0.25 0.50 1.00 2.00 0.25 0.50 1.00 2.00
Tafamidis Better Placebo Better Tafamidis Better Placebo Better

Tafamidis - $$9$, 232

Maurer M et al, N Engl J Med 2018
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Recommendations for treatment of patients with HF and
amyloidosis

Tafamidis is recommended in patients with genetic testing pro-
ven hTTR-CA and NYHA class | or |l symptoms to reduce
symptoms, CV hospitalization and mortality.

Tafamidis is recommended in patients with wtTTR-CA and

ESC HF

NYHA class | or Il symptoms to reduce symptoms, CV hospi- o
Guidelines 2021

talization and mortality.

Recommendations for Treatment of Cardiac Amyloidosis
Referenced studies that support the recommendations are summa-

rized in the
2. At 2020 list prices, tafamidis provides low
Value Statement: economic value (>$180000 per QALY gained)
Low Value (B-NR) in patients with HF with wild-type or variant ACC AHA HF

Guidelines 2022

transthyretin cardiac amyloidosis.?
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CRISPR-Cas9 TTR Gene Editing: Tufts Medical

NTL A_2001 The CardioVascular Center
6 patients with h-ATTR PN

A Intravenous Infusion of NTLA-2001

ety
[ s . ApoE opsonization
g of LNP in circulation
NTLA-2001 | & \ f
o M ) VAN
] L >
TTR-specific \' i ’
sgRNA \
\
Complemnentary \\
sequence to ALY ApaE protein
TTR gene | {
4
Streptococcus S ; s 4 Rapid distribution to liver
pyogenes (Spy) [ | . . through hepatic artery
Cas9 mRNA : I | y \
Lipid nanoparticle : . i
Lé y \ \t\‘u
ftenl | . Ak

« Administered by IV infusion
« Edits the gene encoding TTR in hepatocytes

Gillmore et al, NEIJM 2021



Reduction in Serum TTR With Tufts Medical

Center

N T L A = 2 O O 1 The Jardio\f"ascular Center

. Mean Reduction in Serum TTR Level at Day 28

Mean Reduction (%)

A

0.1 mg/kg 0.3 mg/kg

Dose
52% reduction in patients who received 0.1 mg/kg

87% reduction in patients who received 0.3 mg/kg
50% with mild adverse effects; None with SAEs
Vitamin A supplementation required

Gillmore et al, NEIJM 2021



Management of ATTR CMP Tufts ove
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Confirmed ATTR amyloidosis
\ 2 / \
Heart Failure Disease-modifying agents Arrhythmias
- Standard HF therapy with ‘ 1
ACEI/ARB/ARNI, BB, \J/ :
aldosterone antagonist Medical therapy Device therapy
has not been shown to
offer clinical benefit - Atrial fibrillation: rate/rhythm - PPM for heart block
= Bloavallab!e loop d'“r?t'cs control, cardioversion/ablation - ICDin select patients with
for managing congestion - DOAC/VKA for atrial fibrillation VT/aborted SCD
= He?" tran§plant in select recommended - CRTin select PPM-
patients with Stage D HF dependent patients
4 y )
ATTRwt-CM ATTRv
.
(- \
Tafamidis A / \
Diflusinal Cardiomyopathy Cardiomyopathy + Neuropathy Neuropathy
k {pii-label ) Tafamidis Inotersen Inotersen
Patisiran Patisiran
Diflusinal Tafamidis
(off-label) Diflusinal
Diflusinal (off-label)
\_ Y, (off-label)

Kittleson MM et al, Circulation 2020



Earlier Diagnosis and Improving Tufts Medical

Center
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Prognosis in ATTR CMP
Number of patients diagnosed with ATTR cardiac amyloidosis in each 5-year period split
by NAC disease stage
1,000 NAC stage
. Stage 3
g 800 I stage 2
2 . Stage 1
8 600
k]
@
Kl
£ 400
2
200
33.3% 1
@0/ 2002-2006 2007-2011 o 2012-2016 2017-2021

loannou et al, Circulation 2022
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Earlier Diagnosis and Improving
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Prognosis in ATTR CMP
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A 60-month survival for all ATTR-CA patients according to time period

1

Cumulative survival probability
000 025 050 075 1.00

Log rank P<0.001
0 10 20 30 40 S0 60
Survival time ({months)
Number at risk

2002-2006 35 28 24 20 14 10 3]
2007-2011 280 231 189 147 16 82 77
2012-2016 704 649 569 493 419 343 271
2017-2021 968 792 562 343 200 127 18

2007-2011
- 2017-2021

2002-2006
2012-2016 ——

loannou et al

. Circulation 2022
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- 78 yr old male, presented to your office with SOB

- History: DM, high cholesterol, CKD st 2, no history HTN
- Physical exam consistent with signs of volume overload
- Echo: No valvular disease, LVH, enlarged LA, EF 45%

. Stress perfusion imaging normal

- Dx: Heart Failure with Preserved EF

- Diuresis => improved symptoms, became asymptomatic

- GDMT -
— spironolactone (TOPCAT)

— sacubitril/valsartan (PARAGON) — only tolerated low
dose

— dapagliflozin (DELIVER)
- Is this patient well-managed ??
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. Is this patient well-managed ?? ....no ‘-
- 78 yr old male, presented to your office with SOB

- History: DM, high cholesterol, CKD st 2, no history HTN
- Physical exam consistent with signs of volume overload
- Echo: No valvular disease, LVH, enlarged LA, EF 45%

. Stress perfusion imaging normal

- Dx: Heart Failure with Preserved EF
- Diuresis => improved symptoms, became asymptomatic

- GDMT -
— spironolactone (TOPCAT)

— sacubitril/valsartan (PARAGON) - only tolerated low
dose

— dapagliflozin (DELIVER)
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Tc99m-PYP Imaging

Tufts ¥edl

The CardioVascular Center

RTANT LT OK Counts

Series: Delay static [

View: RTANTLT

HEART 145214 cts.

CONTRALATERAL 78188 cts.
b

HEART - LI
CONTRALATERA . 35.00 %
Ratio(A): 1.8572
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Tc99m-PYP Imaging Tufts cener
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- Tc99M-PYP strongly positive, consistent
with TTR cardiac amyloid

- Serum and urine studies negative for light
chains

=> Diagnostic for TTR cardiac amyloid

=> Started tafamidis, discontinued
sacubitril/valsartan

41
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Summary Points

- Suspicion of TTR amyloid CMP
—Unexplained increased LV wall thickness
— Low-flow low-gradient AS
— Presence of increased RV wall thickness
— Associated findings (carpal tunnel, spinal stenosis,
conduction disease, low BP)
- ATTRwt Is more common than once thought
—Tc® PYP imaging (with SPECT) in pts with echo/MRI
findings that are suspicious for amyloid
— Must always screen for monoclonal gammopathy

- Rapid developments in therapeutic agents

- Early diagnosis is critical in context of available and
emerging therapies
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Tc99 PYP Scan: Blood Pool Uptake Tufts toner
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- . :-
TN

’ " Septum
_, P P

SPECT CORONAL PLANE



69yo w +TTR in ligament; Tufts Medical

Center

L A E O n eC h O TIrzre (Jarélktﬂr’tzscu[hr Center

ANTERIOR PLANAR SPECT CORONAL PLANE
H:CL ratio 1.3



Tc99m-PYP Imaging for Tufts Medical
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TR

..... ) QA Cinan o s s N LR T STy P SR

Fle Ede Vew Sgn Window  Help

Home  Tools ASNC Amyloid guid... ASNC Practice Poin.. X @ signin
Bx®8 QOO 215 M OOE wx- R-FT B L2 & D W Q a B O
Table 1. Imaging Parameters for Cardiac **Tc-PYP IMAGE INTERPRETATION > @
imaging « The anterior and lateral plonar images as wel as the
otafing projection imoges and reconstructed SPECT &
Preparation No spacific preparation. No fasting Imoges are reviewed in stondard cardioc imaging
,-.==,.d planes wing commercial soffwore. -
— re—— «  Myccardal *"c-PYP upioke pattems are categorized as
= os absent, focal, diffuse o focal on diffuse.
Dose of *=icFYP | 10-20 mCi intravencusly «  Scans with focal *mic-PYP uptake coud represent b 2
:3:howSPEClovpima =
' B
Fald of view Recommended; Cardiac or chest; Quantitying myocardial *Tc-PYP Uplake
Optional: Wholebody planar Thete ara two approochas 1o quantification: “q
image fype Recommended: Cadacorchest | |  guaniialive: myocardial fo contralcteral lung rotio of *
SPECT ond planar maging uptake at | hour e
Position Supine o Circuar targat rogions of inferest (ROH) are chawn over &
mw\dw mkevilsm s the heart on the planar images and are misrered over
[Oolmaton Low enargy. high resaluticn ho confralatonal chast 1o account for background ond I 4L
» —_— . ;?M“:Jmomm\haomomndh ‘
Phiel sz 36-65mm eachROL A heart to conhalateral (H/CL) rafic is O
% calkculated as the froction of heart RO mean counts to
Number of vews* Antenior. Laterd, ond Left Anteror contraiateral chast ROI mean counts B
Obique e H/CLratios of = 1.5 at one hour are classified as AITR
s 2 < positive and ratios < 1.5 as ATIR negative (4) 4
configuration 2. Semi-quantitative: visual compatison fo bone (fib) ==
Image duration 750,000 countts uptoke af 3 hours L&
{oount base) Cardioc uptake of ™TcPYP & evaluated using o semi-
Mognification 146 )| quantifative visud scofing method in selation fo bone %
SPECT imoging speciic paramelers | uptoke (Table 2 and Figure 2), Based on previously
published reass, visual scores of greater than or equal to 2
Detector 180 degrees on planar (2, 3) or SPECT imoges at 3 hours (6) are clossifled
configuration as ATIR positive, and scores of less than 2 as ATTR negative.
£OG gy o Qasd gy While grade 2-3 or H/CL > 1.5 uptake is strongly suggestive
Number of views/ | 40 of TTR amyloidcsls, any degree of *~Tc-PYP uptake can
detector also be seen in AL amyloidosts, and as such a complate
Time par stop 20 soconds evalation s waranted to exclide this dagnosis.
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Consensus Algorithm for Diagnosis of
Cardiac Amyloidosis

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

Bone scintigraphy with *“**Tc-DPD/HMDP/PYP

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

No - Yes | |Yes - {No | Yes - ‘No
| |
Cardiac | ' Need specialized assessment Cardiac ATTR |
AUVATTR | BUCHERZIESTERS | for Diagnosis : amyloidosis
amyloidosis CMR . Histological confirmation & 7 :
unlikely and typing of amyloid TTR
genotyping
J
¥ ' . L' :
Cardiac amyloidosis Variant ATTR . Wild-Type ATTR
- (AL/AApOAI/ATTR/other) amyloidosis amyloidosis

Dorbala et al, JACC Img 2021



Retrospective Cohort: No Assoc Betw

CHADS-VASc Score and LAA Thrombus

Tufts

Medical
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A

CHADS-VASc

Ta TEE 3 Ta i3 [6 TF- | p-

} | | ! | valuo
LAA Thrombus 2 (679%) 6 (43%) 14 5 (25%) 2 (17%) 1 {8%) 0 0.14

. . . (39%) " ! ! _
LAA Emptying 1527 21210 1848 36£26 2147 22212 391218 0.8
Velocity (em/s) | g , : ! R |
Anticoagulation | 3 (100%) | 10 26 17 10 7(58%) | 2(67%) | 0.86
| (7196) | (72%) (85%) (83%)

B” 100 Consecutive Patients with ATTR CMP and Afib

Lo
50
“®
30
X
W
0 I
i

Donnellan et al, J Am Coll Cardiol Clin EP 2019

Undergoing TEE

LAA thrombus present in 32% of patients
with ATTRwt and 24% of ATTRh

mEmpoyyrg YeoityliomA)

4 ! 1 p b /

® LAAThiombus i)




Th er_a!oeu_tl c Approaches: Tetramer  Tiftg Medical
St ab I I I Zat I O n The CardioVascular Center

- Complex w/ thyroxin binding site-> stabilize
transthyretin tetramer

—Tafamidis
—Diflunisal (NSAID)

- AG10 (Acoramidis)
—Protective T119M mutation
—Stabilization of TTR, mimicking T119M
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The CardioVascular Center

Stabilizers: Diflunisal

- Nonsteroidal anti-inflammatory analgesic

- Stabilizes transthyretin tetramer
(off-label use)

- Potential Side Effects: anti-cyclooxygenase
activity
— Gl bleeding
— Renal dysfunction
— Volume retention
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- Retrospective cohort study in wt-ATTR CMP (n=104)
- 35 received diflunisal (eGFR>45 mL/min/1.73 m?)
- 52 deaths over median of 3.2 years

- 14 patients (40%) discontinued diflunisal
(3 in the first year)

- Mean eGFR w diflunisal from 67 +17 to 59 +17
ml/min/1.73m? at 1 year (p =0.03)

- Diflunisal associated with improved survival in
unadjusted (HR 0.13, 95% CI1 0.05-0.36, p <0.001), and
adjusted (HR 0.18, 95% CI1 0.06 - 0.51, p =0.0006)

analyses

Siddiqui/Ruberg et al; Amyloid 2022
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- Phase lll trial

- Acoramidis (AG10) 800 mg twice daily PO
versus placebo in symptomatic ATTR CMP

- Primary outcomes
—6 minute walk test at 12 months=->
did not meet

—Frequencies of deaths, CV-related
hospitalizations, and change in distance
walked on the 6MWT at 30 months =

ongoing



Elimination of TTR Expression: my, fie Medical

_ _ Center
G e n e SI I e n C I n g The CardioVascular Center
: Small interfering RNA (double stranded
___Antisense oligonucleotide) silence mRNA via RISC
oligonucleotides (short (RNA induced silencing complex)
ss-DNA) directed against _ _
ATTR mRNA suppresses in cytoplasm siRNA bonds and forms RNA
TTR translation silencing complex 2?>mRNA degradation
b
A
CYTOPLASM
AN 0 A
mRNA ong/t;n;i;scigz‘;de
£
F

—> N 4—3 «—
Translation

l
blocked

TRANSTHYRETIN F——)

o Small interfering RNA Q Within cells, SRNA unwinds o SiRNA i directed 10 2 targeted 0“’! g s digde

(sIRNA). 3 2025 base pal and & incoeporated into RISC, messenger RNA (mANA) that s therby interupting the peotein
RNA staand, s tasgeted to a stable protein-RNA complex known to be imvolved in a synthesls of the tarpeted gene.
a specific gene. discase pathraay, o

Dubrey, BJC 2013




Tc99m-PYP Imaging for Tufts Medical
TTR Card | acC A m yI 0O | d . I N ter p ret a'“ on The CardioVascular Center

- For a study to be positive, must see PYP in the
myocardium

- Grade 0 = negative
- Grades 1 or 2, SPECT blood pool = negative

- Grades 2 or 3, SPECT myocardial = positive

- Grades 1,2,3 on planar, and cannot tell by
SPECT if in the myocardium = equivocal

54



Bone Scintigraphy for Detection of Ty ftg Medical

_ Center
C ar d I aC A TT R The CardioVascular Center
A e B C
& @
2 - litativ rin
? ¥ - Qualitative Scoring
: | 0= absent heart uptake,
) 5% N i ; normal bone uptake
1=mild heart uptake,
Inferior to bone uptake
2=moderate heart uptake,
attenuated bone uptake
s 3=strong heart uptake,
2 | mild/absent bone uptake
M
Control AL Amyloid TTR Amyloid
(n=10) (n=10) (n=15; TTRmM=10)

Perugini, Rapezzi et al, JACC 2005



AG10 Stabilizes TTRIn ATTR CMP Ty g Medical

Center

(N Y H A CI aS S I I - I I I) The CardioVascular Center

M Destabilizing .
Mutations
or Aging 4
b2

Protective T119M \ %

Mutation or .

Pharmacologic

Stabilization
TTR Stabilizati :
% occt:p;r:zc;t(?r?ean +SD) ° P h ase I I I t” al

T .
‘;g t - Primary outcomes
100 -
80 - — 6 MW test at 12 mos-> did not
60 - meet
‘;2: — Deaths, CV-hosp, and change
il in 6BMWT at 30 months -
20 ongoing
~40: Placebo 400 mg AG10 800 mg AG10
(N=17) (N=16) (N=16)

W Day 28 Trough M Day 28 Peak

Judge D et al; J Am Coll Cardiol 2019



