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Ccasus

U U
w 68 jaar D Second opinion HCM

Voorgeschiedenis

2013
2013

2019
2020

2021

Bilateraal carpaal tunnel syndroom, waarvoor OK

Analyse souffle: geringe LV hypertrofie, geduid bij hypertensie

ECG + TTE suggestief voor hypertrofische cardiomyopathie

MRI hart: Beeld meest passend bij HCM met diffuse fibrose
Maximale septumdikte 28 mm

Genetica: geen verklarende varianten



Casus - vervolg
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Echocardiografie

TIS0.4 MI1.2

M3 VU Medisch Cee EPIQ7C 17112021 10:40:16
TIS0.4 MI1.2

"

EndoGCS -21,31
EndoGLS 8,01
EF 37,72
EDV 88,10 ml
ESV 5622 ml
ESL 627 cm
ESDbas 4,29 cm
EDL 6,57 cm
EDDbas 4,98 cm
SD-LS-syst. 7,1 %




MRI hart

4-kamer cine Korte as cine Tl scout

Conclusie radioloog: beeld passend bij cardiale amyloidose



MRI hart
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Fontana et al. J Cardiovasc Magn Res 2014



Cardiale Amyloidose (CA)

1854 Rudolph Virchow: extracellulaire deposities van onoplosbare eiwitfibrillen
Prevalentie amyloidose geschat op 1:75.000 (NL), 60-70% ATTR type

Cardiale amyloidose: >95% AL or ATTR amyloidose

e AL: neerslag van monoklonale lichte ketens (k of A)
veelal t.g.v. plasmaceldyscrasie (multiple myeloom)
 ATTR: neerslag van transthyretine eiwitketens

‘wild type’ variant vs. familiaire (mutant) variant



TTR amylodogenese en klinische gevolgen

| A| Transthyretin (TTR) protein
production locations

GO g

Choroid pleius
(<5%)
N
Retinal pigment ‘
epithelium -
(<5%) S
/’"\_' e
= TTR tetramer
.//
Hepatocytes
(>95%)

TTR amyloidogenesis

TTR dimers

TTR monomers '
/’

DISSOCIATION PATHWAY
Disaggregation into protein subunits

Beta sheet sta
and fibril forn

CLEAVAGE PATHWAY
Proteolytic cleavage of TTR protein

: g . ~
Selective )~
proteolysis /A 47 -
of TTR Circulating
- ] truncated TT

Misfolded
amyloidgenic
monomers

E’ Amyloid infiltration and
cardiac amyloidosis

Biopsy

Orthopedic manifestations (Bilateral) carpal tunnel syndrome, biceps tendon rupture, lumbar spinal stenosis

Appropriate tests Disease process & related indicators

Ruburg et al, JAMA, 2024



Klinische verschijnselen bij CA

Heart failure in > 65 years

Aortic stenosis in 2 65 years
Signs & symptoms, ECG, echo or CMR suggestive of cardiac amyloidosis

Haematologic tests

99mTe-DPD/PYP/HMDP & (serum free-light chain

Scintigraphy with SPECT quantification & serum and
urine immunofixation)

Hypotension or normotensive if previously hypertensive

2

Sensory involvement, autonomic dysfunction

Peripheral polyneuropathy

Proteinuria Y
Scintigraphy grade 0 Scintigraphy grade 1-3 Scintigraphy grade 0 Scintigraphy grade 1-3
Left Ventricular Skin bruising Haematologic tests - Haematologic tests - Haematologic tests + Haematologic tests +
Wall Thickness + 21 ‘ Grade 2-3 Grade 1 ‘ .,
Eleim Ruptured biceps tendon AL/ATTR cardiac AL amyloidosis? Histoloaicsl
mRycirionls CMR CMR + or conﬂrmgtion

Subendocardial/transmural LGE or increased ECV unlikely negative ihcondlusive

ﬁ Reduced longitudinal strain with apical sparing

(usually cardiac)

‘ ‘ ‘ to subtype

If suspicion persists Amyloidosis Histological
consider CMR unlikely confirmation
followed by biopsy

Decreased QRS voltage to mass ratio

(cardiac/extracardiac)

Pseudo Q waves on ECG :
to diagnose

AV conduction disease

Possible family history
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Garcia-Pavia et al. Eur J Heart Fail 2021



Aanvullend lab en scintigrafie

Lab: M-proteine en vrije lichte ketens Scan: ?°Tc-Scintigrafie + Perugini score
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DNA diagnostiek Grade 0 Grado 1 Grade 2 Grade 3

Hampson et al. Current Biomarker Findings 2014




ATTR-CA bewezen...

1. Behandeling van hartfalen

2. Behandeling van ritmestoornissen

Voorkomen is beter dan genezen!

3. Aanwas van amyloid behandelen
* AL — bestrijden plasmacelkloon

 ATTR - TTR ‘misfolding’ bestrijden

Inventariseren orgaanbetrokkenheid

en dan?

ATTR amyloidosis

TTR synth:ls\

TTR dissociation

Misfolding

AL amyloidosis

Plasma cell
proliferation

FLC production

Misfolding

Amyloid fibril form

ation & organ dysfunction

AF/flutter

ANS / PNS

(bilateral) CTS

“Red flag” signs/sy

mptoms & cardiac imaging
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TTR gene silencers®

ATTR amyloidosis

TTR protein stabilizers®

AL amyloidosis
“Medical emergency”

Chemotherapy £ SCT

Oerlemans et al. Neth Heart J 2019



Poll

Hoe zou u het hartfalen bij deze patiént willen behandelen?

A. Furosemide
B.
C
D

Furosemide + MRA + SGLT?2i
Furosemide + MRA + SGLT2i + betablokker

. Furosemide + MRA + SGLT2i + betablokker + ACE/ARB/ARNI



Effecten van reguliere hartfalentherapie bij CA

ANTICOAGULANTS

necessary to prevent
thromboembolic
events

BETA-BLOCKERS

may reduce the
compensatory
increased heart rate

Systolisch en diastolisch hartfalen

door restrictieve cardiomyopathie
DIURETICS

Loop diuretics and
spirinolactone help to

mantain envolemia Restrictie bepaald door ECM,
niet door myocyten!

ACEls / ARBs

may produce
hypotension and
aggravate renal failure

ANTIARRHYTHMICS Voorzichtigheid:

Amiodarone for rythm

control and digoxin for  Digoxine (binding digoxine aan

rate-control fb ” 9 k . t . t
NON-DIHYDROPYRIDINE CALCIUM oritien ans op Intoxica Ie)

CHANNEL BLOCKERS

may favour conduction disorder
and cardiac shock

SGLT2 INHIBITORS

No negative impact on
haemodynamics

Del Franco et al. Heart Failure Clin 2024;
Pollak et al. Chest 1993; Gertz et al. Am J Cardiol 1985



Behandeling ritmestoornissen

Boezemfibrilleren .
* Prevalentie tot ~¥40% bij ATTR amyloidose q
* CHA,DS,-VASc niet van toepassing (expert opinion) g =
» Afwegen bloedingsrisico (amyloid angiopathie) vs 5 o
stollingsrisico ™
@
Ventriculaire ritmestoornissen N
* Kristen 2008: ~1/3 overlijdt door PEA (n=19) - . ko i . - — :
e Kim 2020: ~1/4 van patiénten met ICD krijgt therapie e
(n=92) Figure 2 The Kaplan-Meier plot of survival probabilities from

CA diagnosis to death in patients with CA. The figure compared the
. . . . survival of Group 1 (CA and ICD) with Group 2 (CA and no ICD)
=>» Survival na 5 jaar echter niet verschillend tilitng e Kasks-Meler-cirva. There & fio sigrilicant sarvidil ¢

Kanttekening: eindstadium ziekte, beperkte behandelmogelijkheden ference to 5 years after the diagnosis (P = 0.52). CA, cardiac amy-
loidosis, ICD, implantable cardioverter-defibrillator.

Longhi et al. Amyloid 2015; Kristen et al. Heart Rhythm 2008
Lin et al. J Cardiovasc Electrophysiol 2013; Kim et al. Europace 2020



Poll

Hoe lang is de mediane overleving bij patiénten met hartfalen door
onbehandelde ATTR-gerelateerde cardiale amyloidose?

. 10 jaar

A

B. 5,2 jaar
C. 3,6jaar
D

. 1,6 jaar



Overleving na stellen diagnose ATTR-CA
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ATTRwt: Mortality-Troponin T

Improved survival with stabilizers

HR: 0.31; 85% Cl: 0.12-0.082; P=0.019

Gonzalez Lopez et al. JACC Oncol 2022

ATTRwt: Mortality-NT-BNP

— 53,000 pg/mL
| = =3,000 pg/mL

p<0.001
2 Years 4 6
44 15 8
34 all 3

ATTRwt: Staging System

Stage Il
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p<0.001

.
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—ty

Grogan et al. JACC 2017



Gerichte therapieén voor cardiale amyloidose

AL-Amyloidosis ATTR-Amyloidosis
-
DNA and ribonuclease
CRISPR-CasS-Editi Wt-TTR-Gen  h-TTR-Gen
SY-taitin -——mg___‘_‘
o p— @D MDD
Nucleus
TTR-silencers
* Patisiran
) * Inotersen WE-TTR-mRNA h-TTR-mRNA
Anti-plasma cell dyscrasia o Vutrisiran \ J
* Chemotherapy (Dara-
CyBorD)
* Autologous stem cell TTR-Tetramer
transplant Plasma Cell

\ / Tetramer stabilization
* Tafamidis

N/ O

/ TTR-Monomer * EGCG
Light Chain Overproduction ‘ \/ /

\ Misfolded Anti-TTR monomer
_Misfoldgd ~ TTR-Monomer antibodies
Light Chains - / = * PRX004/NNC6019
2 / * NIOD6/ALXN2220

Anti-amyloid-antibodies:
* Birtamimab oy
+ CAEI-101 Amyloid Fibrils

=

Removal of amyloid
* AT-02/AT-03 l deposits
a® 4 = PRX004/NNC6019
w & o * NIOO6/ALXN2220
e = = Doxycycline
ae’ + TUDCA
Cardiac * Birtamimab
Amyloidosis = CAEL-101

Vogel et al. Curr Heart Fail Rep 2024 * AT-02/AT-03



Klinische
trials

ATTR
amyloidose

Merlini et al.

Gilmore et al.

| 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 >

CARDIO-
Maurer et al. }
J STt TTRansform
~_ ENDEAVOUR | )
NCT03336580
ATTRibute-CM NCT04360434
Acoramidis
Tafamidis

Eplontersen
NTLA-2001 mAb

Tafamidis tot nu toe enige goedgekeurde middel voor ATTR-CA

Patisiran goedgekeurd voor neuropathie,
wel positieve resultaten bij cardiale subanalyses



Behandeling ATTR amyloidose - Tatamidis

A Primary Analysis, with Finkelstein-Schoenfeld Method

P Value from
No.of  Finkelstein-Schoenfeld ~ Win Ratio  Patients Alive
Patients Method (95% ClI) at Mo 30
no. (%)
Pooled Tafamidis 264 186 (70.5)
<0.001 1.70 (1.26-2.29)
Placebo 177 101 (57.1)

Average Cardiovascular-Related
Hospitalizations during 30 Mo
among Those Alive at Mo 30
per patient per yr
0.30

0.46

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

o1 Hazard ratio, 0.70 (95% Cl, 0.51-0.96)

Pooled tafamidis

Placebo

0.0 T T T T T T T
0 3 6 9 12 15 18 21

Months since First Dose

No. at Risk (cumulative no. of events)

Pooled tafamidis 264 (0) 259 (5) 252 (12) 244 (20) 235 (29) 222 (42) 216 (48) 209 (55) 2

24 27 30 33

00 (64) 193 (71) 99 (78) 0 (78)
18 (59) 113 (64) 51 (75) 0 (76)

A Change from Baseline in 6-Minute Walk Test

01
£
.g 304 i Pooled tafamidis
< *"’ —— 1
2 ‘*“"K*x;
@ -60- %
5
& g0 P<0.001
o
)
s
< -120
(9]
3 Placeb
o 1504 acebo
=
49
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0 6 12 18 24 30
Month
No. of Patients
Tafamidis 264 233 216 193 163 155
Placebo 177 147 136 111 85 70

Placebo 177(0) 173 (4) 171 (6) 163 (14) 161 (16) 150 (27) 141 (36) 131 (46) 1
C Frequency of Cardio lar-Related Hospitali:
No. of Patients with
No. of Cardiovascular- Related Cardiovascular- Related
Patients Hospitalizations Hospitalizations
total no. (%) no. per yr
Pooled Tafamidis 264 138 (52.3) 0.48
Placebo 177 107 (60.5) 0.70

Pooled Tafamidis vs. Placebo
Treatment Difference

relative risk ratio (95% Cl)

0.68 (0.56-0.81)

B Change from Baseline in KCCQ-OS
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_30 T T T T 1
0 6 12 18 24 30
Month
No. of Patients
Tafamidis 264 241 221 201 181 170
Placebo 177 159 145 123 96 84

Enige goedgekeurde middel
voor ATTRwt / ATTRv

Wie komt er in aanmerking:
- Bewezen ATTR-amyloidose
- NYHA I-1I

- AlL-amyloidose uitgesloten

Maurer et al. N Eng ] Med 2018



Toekomst - Acoramidis

ATTRibute-CM trial:
Acoramidis vs placebo gedurende 30 maanden

Mogelijkheid tot behandeling met tafamidis na 12 maanden

* 42% grotere toename in serum TTR levels vs. tafamidis

* 92% verbetering van gemiddelde NT-proBNP t.o.v.
placebo and tafamidis

Gillmore et al. N Eng J Med 2024

Acoramidis, 800 mg Placebo Transthyretin Amyloid
(N=421) (N=211) Cardiomyopathy

Acoramidis

-l »/TTR stabilizer
\" if J
I¢

Suppression
of dissociation
Transthyretin Unstable

i ;() ®  Amyloid fibrils

e

(TTR) tetramer monomers WIS :-\-'(
_..\, By

deposited into the
myocardium

Primary Efficacy Analysis and Prespecified Secondary Analyses

Hierarchical Components Win Ratio (95% Cl) P Value

Death from any cause, cardiovascular- '
related hospitalization, NT-proBNP, - p—eo——y 18 (1.4-22) <0.001
6-min walk distance |

Death from any cause, cardiovascular-
related hospitalization, 6-min walk ' p——q 1.4 (1.1-1.8)
distance

Death from any cause, cardiovascular-

related hospitalization : 1.5{1.1-2.0)

f T i T T 1
00 05 10 1.5 20 25

Placebo Better Acoramidis Better



Toekomst - Patisiran

Goedgekeurd voor klinische toepassing bij neuropathie
* APOLLO: stabilisatie of verbetering van neuropathie

APOLLO-B
* 360 patiénten gerandomiseerd - patisiran vs placebo
* Behoud van functionele capaciteit in 12 maanden

» Lagere NT-proBNP/troponine waarden

A Change from Baseline in 6-Minute Walk Test

-0.81
(95% Cl, -8.80
10- -9.83 to 8.00) -8.15
(95% Cl, -16.50 (95% Cl, -16.42
Better to 0.85) to 1.50)
e S Ol svassvassistasidaiisisralasurnadprccadiidisiddansaliEeinitiai R eracab e esee
T \—fx Patisiran
P ——
g = -6.75 e
S (95% Cl, -13.90 Placebo
Worse £ 204 to 1.50) -13.20 e~
B (95% Cl, -19.65 -21.35
S g
s to -1.15) (95% Cl, -34.05
-304 H-L estimate of median difference at 12 mo, to-7.52)
14.69 (95% Cl, 0.69 to 28.69)
P=0.02
-40 T T
6 9 12
Months
Transthyretin Cardiac Amyloidosis
Misfolded 22
transthyretin =

Maurer et al. N Eng J Med 2023

— Amyloid
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Progressive
cardiomyopathy



Terug naar de casus

4

Ging een hele tijd heel goed ' v Aw ‘AN A\/
met tafamidis, sinds 2 =
maanden meer vermoeid |

RR 127/77 mmHg o

HF 46/min . f T VA j
.

>

—
e

e N e N

Tafamidis, furosemide, /MJ\/ | JR/ | J\/ | Jt\f—

eplerenon,

dapagliflozine Start antistolling
Na ECV: voelt zich herboren, zit weer op de wielrenfiets

ol



TAKE HOME MESSAGES

HIDDEN: red flags bij ATTR cardiomyopathie

HFpEF Hartfalen met behouden ejectiefractie, vooral patiénten > 60 jaar

INTOLERANCE Intolerantie voor standaard medicatie voor hartfalen

Discrepantie tussen linker ventrikel wanddikte en QRS voltage
(micro-voltages)

DISCORDANCE

Bilateraal carpaaltunnelsyndroom of wervelkanaalstenose in
voorgeschiedenis

DIAGNOSIS

Echografische kenmerken van LV hypertrofie, afgenomen
LV longitudinale strain met apicale sparing

ECHO

Symptomen van polyneuropathie met/zonder autonome
dysfunctie

NERVOUS SYSTEM

Gonzalez-Lopez, Eur Heart J 2015
Mohammed, JACC Heart Fail 2014

BETA-BLOCKERS ANTICOAGULANTS

necessary to prevent
thromboembolic
events

may reduce the
compensatory
increased heart rate

DIURETICS

Loop diuretics and
spirinolactone help to
mantain envolemia

ACEIls / ARBs

may produce
hypotension and
aggravate renal failure

ANTIARRHYTHMICS

Amiodarone for rythm
control and digoxin for
rate-control

NON-DIHYDROPYRIDINE CALCIUM

CHANNEL BLOCKERS SGLT2 INHIBITORS

No negative impact on

may favour conduction disorder :
haemodynamics

and cardiac shock

D
Jog o AT o

silencers stabilizers

Behandeling

Geen standaard hartfalentherapie

Denk aan tijdig starten van stabilisatoren
(cardiomyopathie) of silencers (neuropathie)
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