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Objectives

e Qutline “red flag” signs and symptoms and screening tools to
diagnose Cardiac Amyloidosis

e OQutline and approach to the diagnosis of AL vs ATTR Amyloidosis

* Discuss efficacy and safety data of new therapeutic options in ATTR-
CM

* |dentify the clinical practice considerations for managing patients
with cardiac amyloidosis



Cardiac Amyloidosis

Majority of cardiac amyloidosis is caused by

Light chains (AL): 65-80% of all diagnosed cases ‘j / \
ses

Transthyretin (ATTR): 18-35% of all diagnosed ca

2 distinct types of ATTR
Hereditary or mutated (ATTRm)

Wild-type (ATTRwt), also known as:
e Senile systemic amyloidosis
e Age-related amyloidosis

e Senile cardiac amyloidosis

AL, light-chain amyloidosis; ATTR, transthyretin amyloidosis; m, mutated; wt , wild-type.
Maleszewski JJ. Cardiovascular Pathology 2015;24(6):343-350; Rapezzi C et al. Circulation 2009;120:1203-1212; Maurer MS et al. J Am Coll Cardiol 2016;68(2):161-172.



Pathobiology of AL Amyloid

underlying clone  excess production misfolded light chains pre-fibrillar
of unstable FLC allowing exposure of aggregates
hidden epitopes which
allow aggregation
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AL Amyloid: Epidemiology

AL is still a rare disease - annual incidence:

* ~10/1,000,000

Prevalence:

e ~50/1,000,000 person-years

Mean age at diagnosis:

*63

Male-female ratio:

e 55/45

Risk factors:

e MGUS
* Genetic predisposition?

Haematologica 2014;99:209-221



Pathobiology of Transthyretin Amyloid
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Spectrum of Genotype-Phenotype Correlation
in hATTR
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Neurologic Cardiac

ATTR, transthyretin amyloidosis; m, mutated.
Adapted from Rapezzi C et al. European Heart Journal 2013;34:520-528.



Characteristics of Wild-type and Common
Variant TTR Cardiac Amyloidosis

Mutation Origin Prevalence Male:Female Ratio Onset
ATTRwt YVN?JLd 25% >85 yrs 25-50:1 >60 yrs Heart, ST
US 4% African 1:1 gene (+)
V122| Caribbean o ' g. >65 yrs Heart, PNS, ST
. American 3:1 disease
Africa
Portugal
V3OM Sweden 1:1000 2:1 >50 yrs PNS/ANS, heart
Japan
0,
T60A UK 1% Northwest 2:1 >45yrs  Heart, PNS/ANS
Ireland Ireland

ANS, autonomic nervous system; ATTRwt, wild-type transthyretin amyloidosis; PNS, peripheral nervous system; ST, soft tissue; TTR, transthyretin; yrs, years; UK, United Kingdom; US, United States.
Adapted from Ruberg FL, Berk JL. Circulation 2012;126(10):1286-1300.



Epidemiology of wtATTR

* Accurate population data are limited
* Wild-type disease is far more common than mutant

* Clinical features mimic other cardiac pathologies that frequently co-

exist in advanced age, such as hypertensive heart failure and aortic
stenosis

ATTR, transthyretin amyloidosis; ATTR-CA, transthyretin cardiac amyloidosis; ATTRwt, wild-type form of transthyretin amyloidosis; CA, cardiac amyloidosis; HFpEF, heart failure with preserved ejection fraction;
TAVR, transcatheter aortic valve replacement.

Connors LH et al. Circulation 2016;133(3):282-290; Gonzalez-Lépez E et al. Eur Heart J 2015;36(38) 2585-2594; Castafio A et al. Eur Heart J 2017;38(38):2879-2887.
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Cardiac Amyloidosis Is Characterized by
Clinical Heterogeneity

* Nonspecific symptoms and manifestations overlap with more
common disorders

* Misdiagnosis is common
* A recent subanalysis of an Amyloidosis Research Consortium online survey
revealed that:

* Only 35% of ATTRwt and 17% of ATTRm were diagnosed in <12 months
from start of symptoms

* 39% of ATTRwt and 57% of ATTRm received a misdiagnosis

* 17% of all respondents visited 5 different physicians before receiving
the correct diagnosis

ATTRm, mutated transthyretin amyloidosis; ATTRwt, wild-type transthyretin amyloidosis; TTR, transthyretin.
Lousada | et al. Orphanet Journal of Rare Diseases 2017;12(Suppl 1):P7.



Comparison of Subtypes of Amyloid Cardiomyopathy

Subtype AL ATTRm ATTRwt
Protein deposited Light chain Mutated TTR protein wtTTR monomers
Disease etiology Plasma cell dyscrasia Familial mutation of TTR  Age-related TTR deposition
with I light chains - common in elderly aged
>75 years
Specific features Kidney, heart, nerves, V122l common in Carpal tunnel
Gl tract, and African Americans Male dominance
liver affected
Median survival 1-3 years 2 years 4-6 years
Prognostic factors Cardiac function, BNP,  Duration, { LVEF BNP, uric acid, J LVEF,
troponin, FLC ™ wall thickness

AA, amyloid A amyloidosis; AL, light-chain amyloidosis; ATTRm, mutated transthyretin amyloidosis; ATTRwt, wild-type transthyretin amyloidosis; BNP, brain natriuretic peptide; HR, heart rate; LVEF, left ventricular ejection fraction,
TTR, transthyretin.
Adapted from Liu PP, Smyth D. Circulation. 2016;133:245-247.



Amyloid CM: Suspicion to Diaghosis

Red flags and preliminary testing Diagnostic testing

Clinical presentation Noninvasive: PYP and SPIE/UPIE/FLC
Biomarkers Invasive: Biopsy and mass spec

ECG

Echo

CMR



Cardiac Manifestations




Index of Suspicion — Key Features

SUSPECT CARDIAC AMYLOIDOSIS WHEN
NEW ONSET HEART FAILURE WITH 21 OF THE FOLLOWING

Unexplained increased

Established AL or ATTR in LV wall thickness

non-cardiac organ/system

Low-flow low-gradient
aortic stenosis
with preserved LVEF

Peripheral sensorimotor
neuropathy and/or

Carpal tunnel
syndrome (bilateral



Clinical Scenarios that Warrant Screening for
Amyloid CM: "Red flag" Signs and symptoms

* Reduction in LV longitudinal strain with apical sparing
* Discrepancy between LV thickness and QRS voltage
* AV block, in the presence of increased LV wall thickness

* Echo hypertrophic phenotype with associated infiltrative features,
mcIludmg increased thickness of the AV valves, interatrial septum and RV
wa

* Marked extracellular volume expansion, or diffuse late gadolinium
enhancement on cardiac MR

* Symptoms of polyneuropathy and / or dysautonomia
* History of bilateral carpal tunnel syndrome
* Mild increase in troponin levels on repeated occasions



ECG in Cardiac Amyloidosis

* Low ECG voltage in 46-56%
* May have LVH on ECG
* Pseudoinfarct pattern in 47-60%
* Anterior 36%, inferior 12%,
lateral 14%
* Low voltage + pseudoinfarct in 25% v mo va | v
* Sn72% and Sp 91% ' ‘

e AF/flutter in 25% with increased LV
wall thickness, 7% without

I avR V1 ' ! " w4

m ' ‘ ; ‘.WF Vi vé

e Ventricular ectopy

e Conduction system disease

* Findings neither sensitive nor ool
specific

1. AmJ Cardiol 2005;95:535-7
2. JACC 2004;43:410-5
3. Am HeartJ 1997:134:994-1001



Echocardiogram in Cardiac Amyloidosis

Restrictive diastolic
filling pattern

Biventricular increased
wall thickness, biatrial
enlargement, thick IAS

Longltudl.nalftram

I
4 -
>

Preserved apical
longitudinal systolic
strain

Reduced global
longitudinal systolic
strain

White JA, Fine NM. Curr Cardiol Rep 2016;18 (8):77



cMRI in Cardiac Amyloidosis

TI =100 ms TI =180 ms Tl =260 ms Tl =920 ms Tl = 1455 ms

Bull's Eye Plot for ECV

0.70
0.65
0.60
40.55
40.50
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0.40
0.35
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0.25

1

ANT, anterior; ECV, extracellular volume; LGE, late gadolinium enhancement; MI, myocardial infarction; MRI, magnetic resonance im:
Falk RH et al. J Am Coll Cardiol 2016;68(12):1323-1341, Boynton et al. JACC CV Img 2016;9:680.



Typical CMR Imaging Features of Cardiac Amyloidosis

Parameters Comments

Characteristic morphological features of ¢ Better spatial resolution than echocardiography
cardiac amyloidosis/restrictive No limitation of difficult echo windows

cardiomyopathy
Left ventricular LGE * Diffuse and subendocardial LGE of the LV myocardium is more
common than patchy focal delayed enhancement
* May be an early feature of cardiac involvement compared to
increased wall thickness

Atrial LGE and dysfunction A common feature of cardiac amyloidosis
T1 mapping e Subendocardial T1 relaxation time may be shortened in cardiac
amyloidosis

e Thisis an early feature of cardiac amyloid involvement

Extracellular volume estimation based Extracellular volume expansion may permit an early diagnosis
on T1 mapping and hematocrit measures of cardiac amyloid even before overt left ventricular LGE

CMR, cardiac magnetic resonance; LGE, late gadolinium enhancement; LV, left ventricle.
Falk RH et al. Circ Cardiovasc Imaging 2014,7(3):552-562.



Native T1 In

Cardiac
Amyloidosis

Native T1 Mapping and LGE Appearance in Different Clinical Scenarios

End Stage CKD
ATTR

Healthy no cardiac
Subject amyloidosis HCM AL Amyloidosis Amyloidosis

Cine

native T1 Map

LGE

100 4 Suspected Cardiac
Amyloidosis
80
Non-contrast
CMR
-§ 60 -
Zg
& 404
Native T1
21036 ms Native T1
20 1 (z-score 0.4) >1164 ms
AUC 0.93 <1164 ms (z-score 3.5)
5 C1 0.91-0.95 (z-score 3.5)

0 20 40 60 80 100
100 - Specificity No Cardiac Consider giving Cardiac
—— Native T1 Amyloidosis contrast Amyloidosis

Baggiano, A. et al. J Am Coll Cardiol Img. 2020;13(1P1):69-80.




Tc99m-PYP SPECT in ATTR Cardiac Amyloidosis

ATTR AL

Intense diffuse myocardial

uptake in a patient with & B
ATTR cardiac amyloidosis, _
grade 2-3 compared with :
bone ol Y
* ¥y Planar whole

No/minimal myocardial body scan
uptake in a patient with AL
cardiac amyloidosis, or ’
other causes of LVH

ATTR CA AL CA
Heart : Contralateral lung
ratio >1.5 or grade 2-3
highly sensitive and specific | . With SPECT
for ATTR cardiac N - w ..
d monidosis ¢-99m PYP SPECT Tc-99mPYP SPECT

ATTR, transthyretin amyloidosis; SPECT, single photon emission computed tomographyTc99m-PYP, #Mtechnetium pyrophosphate.
J Am Coll Cardiol, 68(12), Falk RH et al., 1323-1341, (2016)

CAVEATS

Reported sensitivities and
specificities are from
experienced labs

Important to confirm
myocardial uptake with
SPECT imaging to
differentiate from blood pool

Reported specificity only
applies to patients with
negative AL workup:

* SPEP/UPEP with IFE

* Serum FLC ratio

Must rule out AL in order to
interpret test properly



Endomyocardial Biopsy in Cardiac Amyloidosis
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A) Light microscopy, and B) polarized light microscopy, 400X magnification.
Ruberg FL, Berk JL, Circulation 2012;126(10):1286-1300.



Dave: 76 M with
HFpEF, NYHA 2, 14 mm
walls, no HTN or LVH
on ECG, BNP 790

SPEP/UPEP/IFE N
K/L 3.2

EMBXx: amyloid
Mass spec: ATTR

Genetic testing:
No mutation TTR

Dave has wtATTR

Cardiac amyloidosis suspected based on standard heart failure work-up,
including cardiac imaging with either echocardiography or CMR,
troponin and BENP/NTproBNP

[

Screen for plasma cell dyscrasia — serum and urine protein electrophoresis
with immunofixation, serum free light chain assay

AL amyloidosis suspected -
monoclonal protein present

v

Hematology referral -

biopsy of

involved organ, typically EMB, renal,

EMB or fat pad (which cannot exclude
systemic amyloidosis) with MS or IHC

‘J
=

if positivet
AL cardiac | |
amyloidosis Cardiac
(or other type amyloidosis
by EME with excluded*
MS or IHC)*

~,

p
ATTR amyloidosis suspected -
L monoclonal protein absent
,, Y ﬂ\
Tc-99m-PYP scan -
if unavailable perform
EMEBE with MS or IHC
L if positivet
¥ N
(  ATTR Cardiac
amyloidosis amyloidosis
confirmed — excluded -

perform TTR
genetic testing )

if equivocal results
L consider EMB*

Negative -
wtATTR

Positive -
hATTR

Rose: 76F with AF,
12 mm walls, GLS
(-12)%, ap. sparing,
bilat CTS

SPEP/UPEP/IFE N
K/LN

PYP Grade 2
H:CL1.7

Genetic testing:
No mutation TTR

Rose has wtATTR



Management of Cardiac Amyloidosis



Overview of management

[

MANAGEMENT OF
CARDIAC SEQUELAE

( Cautious use or avoidance of beta-blockers, )
calcium channel blockers,

9 ACEI/ARBs and digoxin J
s N
Diuresis
N\ Y
e R
Anticoagulation for atrial fibrillation/flutter
g J
@ Y
Pacemaker implantation for
g symptomatic bradycardia J
f Defibrillator implantation for secondary i
g prevention in appropriate patients )
i Consideration of heart transplantation i
g for highly selected patients J

B

~
DISEASE

MODIFYING THERAPY

Chemotherapy * autologous
stem cell transplantation for AL

Tafamidis for hATTR or
wtATTR cardiomyopathy
with NYHA I-lll symptoms

Inotersen or patisiran for
hATTR with ambulatory
polyneuropathy symptoms

Liver transplant for hAATTR

Ol OUED TR I




Supportive therapy for HF and AF in cardiac
amyloidosis

Practical tip

e Beta-blockers, ACE inhibitors, and angiotensin receptor
blockers (ARBs) are frequently poorly tolerated by patients
with cardiac amyloidosis, and if indicated should be used
with considerable caution. Furthermore, limited data and
reports suggest an increased risk of local toxicity with
digoxin and CCBs and these medications should be similarly
used with caution or avoided altogether if possible.



Anticoagulation in AF and cardiac amyloidosis

CENTRAL ILLUSTRATION: Cardioversion in Cardiac Amyloidosis Outcomes

100% -
90%
80% -
70% -
60% A
50% -
40% A

e Of 13 cardiac 30%

20% A

amyloidosis patients o
Cancellation Success Failure Complication

with DCCV cancelled e
due to thrombus on .

TEE: z o
e 2 had AF <48 hrs
4 had INR >2 for
>3 weeks Cardiac Amyloidosis o

M Intracardiac Thrombus M Spontaneous Cardioversion M Other

El-Am, E.A. et al. J Am Coll Cardiol. 2019;73(5):589-97.




Anticoagulation in cardiac amyloidosis

Recommendation

* In the absence of contraindications, we recommend therapeutic
anticoagulation in patients with cardiac amyloidosis and AF, regardless
of calculated risk of stroke or systemic embolism. (Strong
Recommendation, Low-Quality Evidence).

Values and preferences

e Cardiac amyloidosis appears to be associated with a particularly high
rate of left atrial thrombus, stroke, and systemic embolism. This risk is
not captured with risk scores such as CHADS,65 or CHADS,-VaSC.




Anticoagulation in cardiac amyloidosis

e While there are no data to inform the choice between warfarin and direct oral
anticoagulants (DOACs), DOACs may be preferable due to the ease of administration
and lower risk of intracranial hemorrhage.

Practical tip

e |n patients with cardiac amyloidosis, high rates of left atrial thrombus have been
reported on imaging and at autopsy, even in patients with adequate durations of
therapeutic anticoagulation or with brief durations of AF. Thrombus has also been
reported in patients in sinus rhythm. Transesophageal echocardiography should be
considered prior to cardioversion in stable patients, regardless of duration of
arrhythmia or anticoagulation.



Disease modifying therapy in
ATTR




Therapeutic Targets of the Amyloidogenic TTR
Cascade

Small N ey
oligomers >
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&) §% Cardiomyopathy
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\ 7) Folded Misfolded

\ i/;=ole q monomers  amyloidgenic  Amorphous :
TTR mRNA TTR tetramer e monomers aggregates  Amyloid
fibrils
Inotersen
g Tafamidis
Patisiran Peripheral and/or

Autonomic Neuropathy

Prevent hepatic ~ Stabilizes TTR .
-l_rR prOdUCtion tetramers ©Cleveland Clinic 2019



e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 13, 2018 VOL. 379 NO. 11

Tafamidis Treatment for Patients with Transthyretin Amyloid
Cardiomyopathy

Mathew S. Maurer, M.D., Jeffrey H. Schwartz, Ph.D., Balarama Gundapaneni, M.S., Perry M. Elliott, M.D.,
Giampaolo Merlini, M.D., Ph.D., Marcia Waddington-Cruz, M.D., Arnt V. Kristen, M.D., Martha Grogan, M.D.,
Ronald Witteles, M.D., Thibaud Damy, M.D., Ph.D., Brian M. Drachman, M.D., Sanjiv J. Shah, M.D.,
Mazen Hanna, M.D., Daniel P. Judge, M.D., Alexandra |. Barsdorf, Ph.D., Peter Huber, R.Ph.,

Terrell A. Patterson, Ph.D., Steven Riley, Pharm.D., Ph.D., Jennifer Schumacher, Ph.D., Michelle Stewart, Ph.D.,
Marla B. Sultan, M.D., M.B.A., and Claudio Rapezzi, M.D., for the ATTR-ACT Study Investigators*




Randomization, Evaluation, and Outcomes.

548 Patients were screened

— 94 Were not eligible

107 Were excluded

13 Withdrew consent

441 Underwent randomization

264 Were assigned to pooled tafamidis
and had efficacy assessment
(intention-to-treat analysis)

52 Discontinued study
30-mo vital status:
33 Died -
19 Were alive
39 Died during the study

\

177 Were assigned to placebo
and had efficacy assessment
(intention-to-treat analysis)

173 Completed the study

Table 1. Demographic and Clinical Characteristics of the Patients

at Baseline.*

54 Discontinued study
30-mo vital status:

—> 34 Died
20 Were alive
38 Died during the study
\/
85 Completed the study

Maurer MS et al. N Engl J Med 2018;379:1007-1016

Characteristic
Age —yr
Mean
Median (range)
Sex — no. (%)
Male
Female
Race — no. (%)
White
Black
Asian
Other
TTR genotype — no. (%)
ATTRm
ATTRwt
Blood pressure — mm Hg
Supine
Systolic
Diastolic
Standing
Systolic

Diastolic

Heart rate, mean — beats per

minute
Supine
Standing
NYHA Class — no. (%)
Class |
Class 1
Class 1l
Modified BMI
NT-proBNP level — pg/ml
Median

Interquartile range

Tafamidis
(N=264)

74.5:7.2
75 (46-88)

241 (91.3)
23 (8.7)

211 (79.9)
37 (14.0)
13 (4.9)

3(L1)

63 (23.9)
201 (76.1)

115.4+15.4
70.4£10.3

115.5£15.5
70.6+9.9

70.7+12.3
72.9+12.9

24 (9.1)
162 (61.4)
78 (29.5)

1058.8+173.8

2995.9
1751.5-4861.5

Placebo
(N=177)

74.116.7
74 (51-89)

157 (88.7)
20 (11.3)

146 (82.5)
26 (14.7)
5(2.8)
0

43 (24.3)
134 (75.7)

115.1+15.7
70.2+£9.5

115.9£15.9
71.0£10.3

69.9+11.7
73.8+12.2

13 (7.3)
101 (57.1)
63 (35.6)

1066.4:+194.4

3161.0
1864.4-4825.0




Significant Reduction of All-Cause Mortality and Frequency of
CV-Related Hospitalizations with Tafamidis vs Placebo Over 30

Months (p=0.0006)

Patients alive at month 30

Of the 287
surviving
patients at
month 30

100% A

80% -

71%

57%

60% A

% of patients alive

40% -

20% A

0% A

Pooled tafamidis Placebo
(n=264) (n=177)

Adapted from Maurer MS, et al. N Engl J Med 2018; 379:1007-16.
Pfizer Canada ULC. PrVYNDAQEL™ product monograph.

Average / patient / year

1.0 -

0.8 4

0.6 -

0.4 -

0.2

0.0

Average CV-related hospitalizations
per patient per year during 30 months

0.30

N

Pooled tafamidis
(n=186)

0.46

Placebo
(n=101)



Primary Analysis and Components.

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% CI) 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

C Frequency of Cardiovascular-Related Hospitalizations
No. of Patients with

No. of Cardiovascular- Related Cardiovascular- Related Pooled Tafamidis vs. Placebo
Patients Hospitalizations Hospitalizations Treatment Difference
total no. (%) no. per yr relative risk ratio (95% Cl)
Pooled Tafamidis 264 138 (52.3) 0.48
0.68 (0.56-0.81)
Placebo 177 107 (60.5) 0.70

B Analysis of All-Cause Mortality
1.0+

0.9+
0.8+
0.7+
0.6+
0.5+

0.4+

Probability of Survival

0.3+

0.2+

83 Hazard ratio, 0.70 (95% Cl, 0.51-0.96)

0.0 T T T T T T T

Pooled tafamidis

Placebo

0 3 6 9 12 15 18 21

No. at Risk (cumulative no. of events)
Pooled tafamidis 264 (0) 259 (5) 252 (12) 244 (20) 235 (29) 222 (42) 21
Placebo 177 (0) 173 (4) 171 (6) 163 (14) 161 (16) 150 (27) 1

Maurer MS et al. N Engl J Med 2018;379:1007-1016




Key Secondary End Points

A Change from Baseline in 6-Minute Walk Test B Change from Baseline in KCCQ-OS
0+ 0+ .
= " Pooled tafamidis
= c
é =305 Pooled tafamidis Kl
@ ©
g aa]
@ -60 g -104
£ o
£ = P<0.001
& _90- )
o c
) ©
g o -
< -120- Y -20-
v (2]
c 5]
3 _1504 Placebo = Placebo
= 7))
-
4
-180 T T T T 1 -30 T T T T 1
0 6 12 18 24 30 0 6 12 18 24 30
Month Month
No. of Patients No. of Patients
Tafamidis 264 233 216 193 163 155 Tafamidis 264 241 221 201 181 170
Placebo 177 147 136 111 85 70 Placebo 177 159 145 123 96 84

Maurer MS et al. N Engl J Med 2018;379:1007-1016




Tafamidis: Subgroup analysis

Subgroup

Overall — pooled tafamidis
vs. placebo

TTR genotype
ATTRm
ATTRwt

NYHA baseline
Class l or I
Class Il

Dose
80 mg vs. placebo
20 mg vs. placebo

<0.001

0.30
<0.001

<0.001
0.78

0.003
0.005

P Value from
Finkelstein-
Schoenfeld

Method

Survival Analysis
Hazard Ratio (95% Cl)

*

L

*

1
1.00 2.00

Tafamidis Better

L

Placebo Better

P Value for
Interaction

0.79

0.22

Cardiovascular Hospitalization P Value for
Relative Risk Ratio (95% Cl) Interaction

——t :
: 0.11
—_——— E
<0.001
I I : |
0.25 0.50 1.00 2.00
- '

Tafamidis Better Placebo Better

Cl, confidence interval.

Adapted from Maurer MS et al. N Engl ) Med 2018; Epub ahead of print doi: 10.1056/NEJM/M0al1805689.




Emerging Small Molecule Treatment for TTR Amyloidosis: Stabilizers

Disease mechanism and therapeutic hypothesis

Native TTR circulates in Dissociation into monomers Monomers aggregate,
blood as a tetramer initiates pathogenesis causing disease

~130 known
destabilizing
mutations

h

Protective
T119M
mutation

-®

AG10 binds and stabilizes TTR tetramers
Unique binding mode mimics the T119M rescue mutation



Therapeutic Targets of the Amyloidogenic TTR
Cascade
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Inotersen: Change

-rom Baseline in mNIS+7

and Norfolk QOL-DN Score Over 15 Months

mNIS+7
30+
()]
g’l: 254
swn
(e Placebo
% - 20—
£ 19.7
= :
- 154 P<0.001
23
3—,§ 10
ﬁ £ 8.7
g5 P<0.001
" il -
Inotersen
0 | | | | | |
0 10 20 30 40 50 60 70
Weeks

The higher the score, the poorer the function.

Norfolk QOL-DN

Placebo

1.7

Least-Squares Mean Change from
Baseline in Norfolk QOL-DN Score
(+2]
|

6- P<0.001
4] 6.1
P=0.03
2 Inotersen
0 ‘
-2 T I I T I I ]
0 10 20 30 40 50 60 70
Weeks

The higher the score, the poorer the Qol.
A decrease in score indicates an improvement in Qol.

mNIS+7, modified Neuropathy Impairment Score+7; QolL, quality of life; QOL-DN, Norfolk Quality of Life — Diabetic Neuropathy.

Adapted from Benson MD et al. N Engl J Med 2018;379(1):22-31.



Patisiran: Change From Baseline in mNIS+7
and Norfolk QOL-DN Score Over 18 Months
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The higher the score, the poorer the function. The higher the score, the poorer the QoL.
A decrease in score indicates an improvement in function. A decrease in score indicates an improvement in QoL.

mo, months; mNIS+7, modified Neuropathy Impairment Score+7; QoL, quality o life; QOL-DN, Norfolk Quality of Life — Diabetic Neuropathy.
Adapted from Adam D et al. N Engl J Med 2018;379(1):11-21.



Patisiran: Cardiac Endpoints

A

LS Mean (SEM) Change
from Baseline at 18 Months

Circulation. 2019;139:431-443
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Patisiran: Reversal of Disease & Clinical Outcomes
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Disease modifying therapy in AL
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Nat Rev Dis Primers 4, 38 (2018).



Prognosis in AL: Revised Mayo Staging
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Evolution of Therapy for AL

Daratumumab
Ixazomib
Carfilzomib
ASCT Lenalidomide Venetoclax
Melphalan Thalidomide |Bortezomib Pomalidomide  Bendamustine

1972 2002 2003 2007 2008 2012 Current



AL: Light chain-suppressive therapy

C Patient risk stratification ]
|

v V y

( Low risk and transplant eligible ) Intermediate risk High risk
* ECOG performance status 0-2 * Ineligible for HDM-SCT * Stage lllb
* Left ventricular ejection fraction >40% (stages I-llla) NYHA class
* NT-proBNP levels <5,000ng per litre >l
* Cardiac troponin T <0.06 ng per ml
* NYHA class <llI-V
* O, saturation >95% on room air y-
» Total bilirubin <2mg per dI * BMDex — overcomes the effects P
| * Baseline systolic blood pressure >90mmHg of both gain 1921 and t(11:14) * Low-dose
N * CyBorD - stem cell sparing combination
‘ is preferred in patients with regimens
(o HDM-SCT ) renal failure but has a poor * Standard
» Consider induction therapy with CyBorD outcome in patients with t(11;14) regimens with
if bone marrow plasma cells >10% or if * MDex - preferred in patients with intensive care
patient refuses upfront transplantation neuropathy or fibrotic lung disease ) L support
i —— )
Y \2
Refractory or relapse
* Consider BDex if less than complete response after * Bortezomib-naive patients: bortezomib and ixazomib
HDM-SCT * IMiDs (lenalidomide and pomalidomide)
* Repeat frontline therapy in relapsing patients if possible ~ ® Bendamustine
(shorter time to third-line therapy) * Daratumumab

Nat Rev Dis Primers 4, 38 (2018).



Conclusions

e Cardiac amyloidosis is an underdiagnosed cause of heart disease

* Multiple diagnostic modalities can help to raise suspicion or confirm the
diagnosis

* Novel therapies have shown considerable benefits and promise for the
care of cardiac amyloidosis

* Additional therapies and advances in the diagnosis will continue to
improve the care of this challenging and complex population



