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Epldemlologla negll uIt|| 20 anni

Distribution of amyloidosis diagnosis per year at Tuscan Amyloid Referral Centre 2000-2019
70 p for trend
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frequente >65 anni 50 — JACC 2008 Rapezzi et a. I
40 4
. . JACC2005 I::arugini etal.
= Sottodiagnosticata 30
20 1 ¥ il
= Ritardo Diagnostico 0 ! -------------- l | ! I """ I I I .....
hodede L L il L ! I
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
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Zampieri et al. International Journal of Cardiology, 2021
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© 1967 pazienti con

Impact of Earlier Diagnosis in Cardiac ATTR ATTR-CA diagnosticati

Amyloidosis Over the Course of 20 Years

in 20 anni

Number of patients

Number of patients diagnosed with ATTR cardiac amyloidosis in each 5-year period split
by NAC disease stage

Baseline characteristics
Age 67.22+6.20" % 73.99+7.19§|| 75.81+7.72 76.03+9.01 <0.001
Male sex, n (%) 26 (74.3%) 224 (86.2%) 613 (87.1%) 834 (86.2%) 0.200 . . . )
Body surface area .. 1.89+0.20 1.89+0.19 1.914£0.20 0.180 N eq I I U |t| m I 20 an n I
Ischemic heart disease 4 (11.4%) 35 (18.5%) 145 (20.6%) 198 (20.5%) 0.035 T Eté al Ia d |ag no Si
Diabetes 1 (2.9%) 23 (8.8%)§|| 125 (17.8%) 167 (17.3%) <0.001 . . . .
Fypertenson e susoms)  |secime] | seuem | <oom mediana italiana 80 anni
K Stroke/transient ischemic attack 0 (0.0%) 23 (8.8%) 69 (9.8%) 115 (11.9%) 0.067 CO m O r b O S I t a

1 Cardiopatia Ischemica
1 Diabete mellito

_— 1 Ipertensione
B stage1 Cllnlca

INYHA alla diagnosi
lGravita (NAC score)

loannou, A. et al. Circulation 2022

2007-2011 2012-2016 2017-2021

2002-2006
Years

Figure 4. of di d with cardiac amyloidosi:
patients with each NAC disease stage for each 5-year period.
NAC indicates National Amyloidosis Centre.

2002 and 2021, and the proportion of
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Il ritardo diagnostico e il suo |mpatto C|InICO

@O
National Amyloidosis Centre, UK 2002 - 2017 Natural History, Quality of Life, and
« 711 pazienti diagnosticati con ATTR-CA g;tclc;r;lils?SCardlac Transthyretin
« 305 pazienti diagnosticati con V122I-hATTR-CA, y

« 118 pazienti diagnosticati con non-V122I-hATTR-CA

RESULTS: There was substantial diagnostic delay, with patients using

hospital services a median (interquartile range) of 17 (9-27) times during 17 Visite in 3 anni
the 3 years before diagnosis, by which time quality of life was poor; prima della diagnosi
diagnosis of wild-type ATTR-CM was delayed >4 years after presentation

with cardiac symptoms in 42% of cases. Patients with V122I-hATTR-CM

were more impaired functionally (P<0.001) and had worse measures of

cardiac disease (P<0.001) at the time of diagnosis, a greater decline in

quality of life, and poorer survival (P<0.001) in comparison with the other
subgroups.

Thirusha L., et al. Circulation 2019
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Time Is Therapy

100 -
80 _——IL\—I_I_I_I—I—L
S 60 -
E
= 40
@ Rischio decesso 1+5% per ogni mese perso
20
P<.001 ;
O I I I I 1
0 6 2 I8 24 30
Follow-up (months)
<6 Months 100 86 68 51 37 26
>6 Months 60 50 34 27 |7 10

<6 Months >6 Months

Diagnostic timing

SIETWSIGG ¢

MAYO
CLINIC

y

Early Diagnosis and Outcome in Patients
With Wild-Type Transthyretin Cardiac
Amyloidosis

Epoca ‘Pre-Tafamidis’
N=160 pazienti

Variable Hazard ratio (95% Cl) P value

Diagnostic timing (per month increase) 1.049 (1.017-1.083) 003

Age at diagnosis (per year increase) 1.078 (1.008-1.153) 004

Coronary artery disease 4291 (1.678-10.979) 002

NYHA class (IIl/IV vs /1) 4240 (1.923-9.348) <001
Disease stage”

s | 2928 (1.169-7.335) 022

Il s | 9951 (3.043-32.543) <00l

Ejection fraction (per % increase) 0.971 (0.940-1.003) 149

Fumagalli C. et al. 2021
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2022: ’anno della Cardio-Geriatria

| Journal of the American College of Cardiology 2022

THE PRESENT AND FUTURE

JACC STATE-OF-THE-ART REVIEW

Interventions for Frailty Among Older )
Adults With Cardiovascular Disease o
JACC State-of-the-Art Review

[...]JCardiovascular disease and frailty are
interdependent and have the same physiological
underpinning that predisposes to the progression of both
disease processes

[...] Contemporary cardiovascular practice should actively
identify patients with physical frailty who could benefit
from frailty interventions and aim to deliver these
therapies in a patient-centered model to optimize
quality —of life, particularly after cardiovascular
interventions.

‘ JACC: Advances 2022

STATE-OF-THE-ART REVIEW

GERIATRIC CARDIOLOGY

Geriatric Cardiology: Coming of Age

[...JMultimorbidity, — polypharmacy, cognitive
changes, and diminished functional capacity,
along with changes in the social
environment, result in complexity that makes
provision of CVD -care to older adults
challenging. In this review, we first describe the
history of geriatric cardiology, an orientation
that acknowledges the unique needs of older
adults with CVD [...]

2

e A Pl Pl e
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European Journal of Preventive
Cardiology , 2022

@ E SC Eurapean Journal of Preventive Cardiology (2022) 29,216-227  CONSENSUS DOCUMENT

ropea Sa ety dor10.1093/s 167 i
oroma clog bl Aging

Frailty in cardiology: definition, assessment and
clinical implications for general cardiology. A
consensus document of the Council for
Cardiology Practice (CCP), Association for

[...JFrailty increases cardiovascular (CV)
morbidity and mortality both in patients with or
without known CV disease. Though the
recognition of this additional risk factor
has become increasingly clinically relevant
in CV diseases, uncertainty remains about
operative definitions, screening,
assessment, and management of frailty.
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La fragilita nella amiloidosi cardlaca

RESEARCH LETTER

Prevalence and Prognostic Significance of Frailty
Among Patients With Transthyretin Amyloidosis
Cardiomyopathy

Nowell M. Fine®, MD, SM; Jacqueline M. McMillan®, MD

= 145 pazienti ATTR-CAdal 2014 al 2019
= Fragilita studiata tramite la Clinical Frailty Scale (CFS)

Dopo aggiustamento per classe NYHA e NAC score, i
terzili di CFS rimanevano associati alla mortalita al follow
up (HR1.49 [95% CI, 1.28-1.83], P<0.001).

| Among patients with ATTR-CM, frailty was
| highly prevalent and an important risk factor ||
| for mortality. As assessed by the CFS, frailty
| was independently associated with mortality 7
| and may be a valuable component of routine |
| clinical assessment. '

Study population
Parameter (N=145) CFS 1-3 (n=46) CFS 4-6 (n=76) CFS 7-9 (n=23) Pvalue
Demographic and clinical
Age,y 78 (73-84) 75 (69-83) 78 (71-85) 86 (81-89) <0.001
Sex (male) 132 (91) 41 (89) 69 (91) 22 (96) 0.67
Body mass index, kg/m? 22.9 (19.8-26.1) 24.3 (21.6-27.7) 22.5 (20.6-26.2) 21.1 (18.3-24.1) 0.009
NYHA class IIl/IV 78 (54) 22 (48) 42 (55) 15 (65) 0.38
Laboratory
W a/dl ‘ IﬂRfQ’-LVJM |115f1ﬂ%19ﬂ\ |1n7(1no 19&' aa ﬁﬁ JHHI “ ]1

ATTRwt 136 (94) 42 (1) 72 (95) 22 (96) 068
Tafamidis therapy 16 (11) 6(13) 8(11) 2(9) 0.84
ATTR-CM stage*

Stage | 45 (31) 18 (39) 26 (34) 4(17)

Stage Il 76 (52) 23 (50) 35 (46) 12 (52) 0.22

Stage Il 24 (17) 5(11) 15 (20) 7 (31)
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Article

36 pazienti ATTR-CA dal 2018 al 2019
{{;ii,*{t;“e‘;‘;ﬂﬂ;gpe Transthyretin Cardiac Amyloidosis: The Fragilita studiata_ secondo il modello di Fried e Short
S ST—— Emergency Geriatric Assessment (SEGA)

Emmanuel Teiger !, Marie La urerlt l b lle Fromentin SylvleB tu] i-Garin 1561 3 dT}uhaud Damy 1+

Organ Impairment Prevalences and Types of Frailty Domains and Scales
due to Amyloid Infiltration Domains Scales
Depression 49% ]
; GDS 1
Dysexecutive syndrom: 72%
e ----"- FAB and 7-CDT 0
| - Exhaustlon 61% D
[ Hearing Loss: 93% } ———————— J )

Heart failure, = fa 2
E‘ The prevalence of frailty among patients with ATTRwt- || e |
“1 CA can be explained by the amyloid fibril infiltration
w2l Of Various organs and tissues, particularly the heart,
| amaund iNtegumentary system, and nerves

ﬂ
’ T ~ \_’) ]
Dupuytren’s syndrome: 35% l . / \\ & Balance disorders : 58%
g \\ \ One leg standing test, SPPB O

"~ 4 /
Sensory neuropathy: 43% }/— T ‘( ‘

K j':——“{Fallslnthepastyear:Au% n]
\ // /

33%

‘ SEGA ]

-
Loss of autonomy: 69% u]
IADL

o)

Broussier A., et al 2022
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La fragilita nella amiloidosi crdlaca
Progetto Pilota Firenze - Roma

Design: studio multicentrico prospettico di prevalenza
della della fragilita nei pazienti affetti da ATTR-CA

Pazienti valutati tramite valutazione multidimensionale:
MPI, CFS, SPPB e GDS

115 pazienti ATTR-CA nel 2022

A

UNIVERSITA /‘\ FLORENCE Ned ) SAP]ENZA

DEGLI STUDI N

FIRENZE %CARDIO N
=Y MYOPATHIES

UNIVERSITA DI ROMA
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Fragilita nel paziente con amiloidosi cardiaca
Valutazione multidimensionale nei pazienti con amiloidosi cardiaca

(v)

Criteri di inclusione
Diagnosi confermata di
amiloidosi cardiaca da
transtiretina (TTR-CA) sia
wild type (wt) che variante Prima visita ==

Criteri di esclusione

-grave decadimento
cognitivo
- grave disabilita

—> ATTRwt-CA

> Rivalutazione Clinica

—> ATTRv-CA

T0

Visita Cardiologica
Valutazione Genetica
Visita Multidimensionale
Registrazione Prelievo ematico
Valutazione RMN cardiaca

T1 (~6/12/24 mesi)
Visita Cardiologica
Registrazione Prelievo ematico
Anamnesi di accesso PS/DEAS
Ricovero presso reparti di Medicina/Cardiologia
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Tabella. Caratteristiche generali della popolazione di Firenze (N=115)

Eta alla valutazione 81 [77-85]
Femmine 9 (8.1%)
ADL 5 [4-6]
IADL 5[2-7]
Mini Nutritional Assessment 11 [8-13]
<=8 (malnutriti) 26 (22.7%)
Geriatric Depression Scale 4 [2-7]
Clinical Frailty Scale 4 [3-6]
>4 40 (34.7%)
Short Physical Performance Battery (SPPB) 7 [2-10]
SPPB<=6 36 (31.3%)
MPI Risk score 0.32[0.19-0.43]
lieve <=0.33 73 (63.5%)
moderato 0.34-0.66 32 (27.8%)

grave >=0.67 10 (8.7%)
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Tafamidis Treatment for Patients with Transthyretin Amyloid

Cardiomyopathy

Analysis of All-Cause Mortality

Probability of Survival

1.0+
0.9
0.8+
0.7
0.6
0.5
0.4
0.3
0.2

0.14

Pooled tafamidis

Placebo

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

0.0
0

3 6 9 12 15 18 21 24 27 30 33

A Change from Baseline in 6-Minute Walk Test

B Change from Baseline in KCCQ-OS

0+
B 01 Pooled tafamidis
£ o
g £
£ -30 Pooled tafamidis e
3 a
m  -604 g -10
£ L P<0.001
E _go P<0.001 o
& H
E =
= -120- YU 204
(V) =
5 §
% ~150 Placebo E Placebo
3 -
_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

Survival

Quality of life

(KCCQ)

The NEW ENGLAND
JOURNAL of MEDICINE
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Circulation: Heart Failure

ORIGINAL ARTICLE ®

Long-Term Survival With Tafamidis in Patients
With Transthyretin Amyloid Cardiomyopathy
Perry Elliott®, MD; Brian M. Drachman, MD; Stephen S. Gottlieb®, MD; James E. Hoffman, MD; Scott L. Hummel®, MD;

Daniel J. Lenihan®, MD; Ben Ebede, MS, MBA; Balarama Gundapaneni, MS; Benjamin Li, MS; Marla B, Sultan, MD, MBA;
Sanjiv J. Shah®, MD

While the reduction in mortality was similar in patients
with ATTRwt and patients with ATTRv (*40% in each),
there was a greater reduction in patients with NYHA
class | or Il (44%) than NYHA class Il (35%). Together
with results from ATTR-ACT,'32?° these data support the
use of tafamidis in all patients with ATTR-CM but empha-
size the importance of early diagnosis and treatment.

Survival probability

1.0 1

0.8 1

0.6 -

0.4 4

0.2 A

0.0 4

Continuous tafamidis

Placebo to tafamidis

I
1
1
1
1
|
1
1
1
1
1
|
1
1
1
1
_________ U
1
1
I~
1
|
1
:
! ~.
| Extrapolated placebo
1
1
1
1

T T 1
0 3 6 9

e R

12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72

Time to event (months)
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Patisiran
i I *
NW
FDA
approved A

Inotersen o
i I I‘
N W
FDA
approved A

TTR Suppressio

Molecule
Double-stranded siRNA encapsulated in
a lipid nanoparticle; targets the liver

Mechanism
Knocks down TTR mRNA

Results from the APOLLO trial

MNIS+7 Norfolk QOL-DN Score

Safety

Mild-to-moderate AEs in most patients;
most common were peripheral edema
or infusion-related reactions

Molecule
Antisense oligonucleotide

Mechanism
Knocks down TTR protein production

Results from the NEURO-TTR trial

mNIS+7 Norfolk QOL-DN Score

Safety

A few patients developed thrombocytopenia
and glomerulonephritis; no similar events
with enhanced monitoring

:S.:’ ¥;,ﬁ* % f

’NAZIONALE '

Current
Approaches
to the Treatment

of hATTR
Amyloidosis

Orthotopic Liver Transplantation'?1®

Rationale

Majority of TTR is produced by the liver
0s e
75% at 5 years for patients with .
Val30Met amyloidosis . I

Limitations

» Availability of organ for transplant

» Mutation-specific outcomes

« Prior organ impairment not reversed

» Disease progression even after fransplant

» Long-term post-orthotopic liver transplantation
immunosuppressive therapy required

TTR Stabilization'?2%-22

Molecule
1,3-benzoxazole

Mechanism
Binds to TTR tetramer, preventing
dissociation; for ATTR cardiomyopathy

Results from the ATTR-ACT trial
Lower

All-cause mortality

Rate of cardiovascular hospitalizations
Rate of decline in timed 6-m walk test
Rate of decline in HF scoring system

Safety
Well tolerated; similar AE incidences
and types to patients treated with placebo

Molecule
Generically available NSAID

Mechanism

Binds to TTR tetramer, preventing
dissociation; off-label for hATTR
polyneuropathy

Results from the trial

S>> <>

mNIS+7  SF36  SF36 <2pt
Physical  Mental mNIS+7 1

Safety

A few patients developed thrombocytopenia
and glomerulonephritis; no similar events
with enhanced monitoring

o Tafamidis

* @
l N
A apgr[::ﬁeu

NI

Diflunisal

L)
Q A
A=

investigation
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Study Design: Patisiran Phase 3 APOLLO B Study

Randomized, Double-Blind, Placebo-Controlled Study in Patients with ATTR Amyloidosis
with Cardiomyopathy

Patisiran vs Placebo

Patient population, N=360 Primary endpoint
= > Patisiran )
« ATTR amyloidosis; wt or any TTR 8 0.3 mg/kg * Change in 6-MWT at Month 12 c
mutation < vV Q3we® .g
. Cpnﬁrmed cardiomyqpathy anq medical g Secondary endpoints 5
history of symptomatic heart failure S or » Cardiomyopathy symptoms and health status > E
* NYHA <lll; minimum walk and 5 (KCCQ-OS) at Month 12 i
NT-proBNP limits at baseline i » Death and hospitalization outcomes over ﬁ
» =30% on background tafamidis > 12 months® =
at baseline? 2
Selected exploratory endpoints ©
Stratification: « E.g., Cardiac biomarkers (NT-proBNP,
Baseline tafamidis (yes or no); Troponin 1), imaging
hATTR vs wtATTR amyloidosis;

NYHA Class I/ll and age <75
years vs all others

Maurer et al, Heidelberg 4-8 Sept. 2022 IS AINTERNATIONAL SOCIETY

OF AMYLOIDOSIS
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Change from Baseline in 6-MWT= Change From Baseline in KCCQ-0S using MMRM

t 10 t 2
o1 -8.15 B 0.738
Bajter o -9.83 (e s0.800 1842, 1.50) car @ 0.113 (1.184) 0200
=] . 16,50 =] 2710 (1.263)
2 0 _ (~16.50, 0.85) 5 ( )
%E ________________ ﬁ g 04 ST
o SE | TR )
5 L e G S R HL estimate of median =2 | TTTEeee LS mean (SEM) difference:
S diff 95% Cl): w g ~=s
2 75 ifference (95% CI): a3 ~. 3.709 (1.796)
© 38 -204 (~13.90, 1.50) 14.693 (0.693, 28.692) e -2 “1087 - TSe p=0.0397
Wasa = -13.20 = Worse €5 (1.108) ~ -3.408
cE (~19.65, -1.15) -21.35 p=0.0162 @ = 2708 P (1.217)
=9 : (-34.05, -7.52) g - e | T ——
TF 30 : -~
1
= 3 44
—404
T T T 1 T T T 1
0 6 9 12 0 6 9 12
Time (months) Time (months)
e - . =48~ Placebo —@— Patisiran
N evaluable - Placebo Pasiran N evaluable
Placebo 178 178 178 178 Placgbc 178 170 167 164
Patisian 181 181 181 161 Patisiran 181 169 170 170

All-Cause Mortality During the 12-Month Double-Blind Period?®
104
94
8
74
64  HR=0.355(0.110, 1.138)
5
4
34
24
14
04

0 3 s 9 12
l %mrsnm‘nom:. SOCIETY o Time on sty (montha)
OF AMYLOIDOSIS Placebo 178 (0) 178 (0) 177 (1) 173 (5) 170 ®)
Patisican 181 (0) 181 (0) 180 (1) 178 (3) 176 (4)

Maurer et al, Heidelberg 4-8 Sept. 2022

===+ Placebo: n=178, 10 deaths

e Paglisiran: n=181, 4 deaths

Cumulative mortality (%)
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There is a need for further treatments for ATTR-CM

ATTR-CM, a chronic condition associated with progressive heart failure, results from extracellular deposition of misfolded TTR protein
as amyloid fibrils in the myocardium (Figure 1).'

Disease-modifying treatments are needed for patients with ATTR-CM, for wham treatment is often limited to managing symptoms and
best supportive care.

- Currently, there is anly cne approved disease-madifying treatment for ATTR-CM, Amyloid —
which acts by stabilizing TTR and slowing disease progression.? fibrils

Figure 1. ATTR-CM pathogenesis and treatment approaches

- Q

—> —» —> —
TTR expression Folded TTR Folded Misfolded Oligomers Amylaid Deposition of amylaid
in the liver tetramers monomers monomers fibrils fibrils in the myocardium

amyloid-

NNC6018-0001 is a humanized
manoclonal antibody designed ta bind
specifically to a unigue epitope exposed
on misfolded menomeric and aggregated
forms of TTR; it does not bind to normal
tetrameric TTR (Figure 2).*
Binding inhibits the farmation of new
TTR amyloid fibrils and induces the
clearance of existing fibrils through
antibody-mediated phagocytosis.?
In a phase 1 trialin 21 patients with
hereditary ATTR, NNC&019-0001 was well
tolerated at all doses tested (up to and
including 30 mg/kg).*

Depletion of amyloid deposits is a novel and promising treatment approach

Figure 2. Mechanism of action of NNC6019-0001

Free

» 4 tetramer

adil %

'e 3’ Folded
NNC6019-0001 monomer
monomer

Oligomer E
Folded —9omE &

monomer %
Misfolded A
monomer
Oligomer —_—
-2 Amyloid fibrits® 3 a:hphag:
\.
Free -
tetramer * *
- -
I and kgomers ek, The ancody

onoenenic and aogr

NNC6019-0001, a humanized monoclonal antibody, in patients with transthyretin amyloid cardiomyopathy
(ATTR-CM): rationale and study design ofa phase 2, randomized, placebo-controlled trial

Inclusion criteria (N=99)

Hereditary or wild-type ATTR
NYHA class 1T or 11T

N=09
LvwT=1zmm Randomization NNCE019-0001 30 ma/kg QAW IV + SoC
EMWT =150 m and <450 m 111

NT-proBNP =650 pg/mL in sinus rhythm and =1000 pg/mL

in atrial fibrillation |

Placebo Q4W IV + SeC
|

T
Week 24
Interim

I
Week 0

Sentinel dosing phase |

Week 52
End of treatment
Il

52-week intervention

patients per arm will receive the study drug or placebo,
Bination with 24-hour inpatient cardiac monitoring and
s of continuous cardiac (tele-) manitoring

stere paen ously
pe [heredita

250 mi sadium chioride 0.9% over 2-3 hours,
o

J
12-week follow-up

Trial start:
End of Patient
study
e »

Primary endpoints

Changes from baseline to week 52 in
BMWT
NT-proBNP

Secondary endpoints

ECV an cardiac MR] Urgent visits due to
GLS heart failure
Qol assessed via KCCQ All-cause martality

Troponin 1 Pharmacokinetics
= Hospitalization due to + Treatment-emergent
CV events adverse events
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Quall pazienti dobbiamo trattare?
Quall pazienti possiamo trattare?
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Consensus SIGG per la definizione e lo studio della fragilita nei

pazienti affetto da amiloidosi cardiaca da transtiretina
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Amiloidosi Cardiaca e Fraglllta

SEGNI E SINTOMI CARDIOLOGICI SEGNI E SINTOMI NEUROLOGICI SEGNI E SINTOMI SISTEMICI (astenia,
(cardiopalmo, dispnea, (parestesie, tunnel carpale, rottura tendine bicipite, stenosi malessere, perdita di
sincope, edemi declivi) canale lombare, ipotensione ortostatica) peso, scarsa tolleranza allo sforzo

I I I
v

Sospetto coinvolgimento cardiologico (ECG, ecocardiogramma, RM Cardiaca)

\

Scintigrafia miocardica con tracciante per 0Sso + screening componente monoclonale
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Amiloidosi Cardiaca Frglllta

SEGNI E SINTOMI CARDIOLOGICI SEGNI E SINTOMI NEUROLOGICI SEGNI E SINTOMI SISTEMICI (astenia,
(cardiopalmo, dispnea, (parestesie, tunnel carpale, rottura tendine bicipite, stenosi malessere, perdita di
sincope, edemi declivi) canale lombare, ipotensione ortostatica) peso, scarsa tolleranza allo sforzo

I I I
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Sospetto coinvolgimento cardiologico (ECG, ecocardiogramma, RM Cardiaca)

\

Scintigrafia miocardica con tracciante per 0Sso + screening componente monoclonale
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Amiloidosi, anziano e frailty: chi trattare

Grazie per la vostra attenzione
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