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MRI a srdecni amyloidoza
1) Diagnostika amyloidové kardiomyopatie
2) Prognosticke informace

3) Monitorace efektu specifické lécby amyloidozy
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Acquired
Systemic and/or or
Fibril protein Precursor protein localised hereditary Target organs
AL Immunoglobulin light chain S, L: A H All organs, usually except CNS
AH Immunoglobulin heavy chain S, L A All organs except CNS
AA (Apo) serum amyloid A S A All organs except CNS
ATTR Transthyretin, wild type S A Heart mainly in males, lung, ligaments,

tenosynovium

Transthyretin, variants S H PNS, ANS, heart, eye, leptomeninges
AB2M B2-microglobulin, wild type S A Musculoskeletal system
B2-microglobulin, variants S H ANS O b -4 40 I H d 4 h t H °
AApoAl Apolipoprotein A |, variants S H Heart, liver, kidney, PNS, testis, larynx (C ec n e a I I ly O I n I C p ro el n u
terminal variants), skin (C terminal variants)
AApoAll Apolipoprotein A Il, variants S H Kidney
AApoAIV Apolipoprotein A IV, wild type S A Kidney medulla and systemic
AApoCll Apolipoprotein C II, variants S H Kidney
AApoClll Apolipoprotein C lll, variants S H Kidney v - ° -
AGel Gelsolin, variants S H Kidne: °
> 95% srdecni amyloidozy:

ALys Lysozyme, variants Kidney
ALECT2 Leukocyte chemotactic factor-2 Kidney, primarily
AFib Fibrinogen a, variants Kidney, primarily - ATTR (wt n e bo V)
ACys Cystatin C, variants CNS, PNS, skin
ABri ABriPP, variants CNS
ADan® ADanPP, variants CNS - AL
Ap AP protein precursor, wild type CNS

AP protein precursor, variant CNS
AaSyn a-Synuclein CNS
ATau Tau CNS z ¥ o
APrP Prion protein, wild type CJD, fatal insomnia a I e Vza C n e I n O n -ATT R/ n O n -A L

Prion protein variants CJD, GSS syndrome, fatal insomnia
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Prion protein variant PNS

Acal (Pro)calcitonin C-cell thyroid tumours
Kidney

AIAPP Islet amyloid polypeptide Islets of Langerhans, insulinomas
AANF Atrial natriuretic factor Cardiac atria
APro Prolactin Pituitary prolactinomas, aging pituitary
Alns Insulin latrogenic, local injection
Aspcd Lung surfactant protein Lung
ACor Corneodesmosin Cornified epithelia, hair follicles
AMed Lactadherin Senile aortic, media
AKer Kerato-epithelin Cornea, hereditary
Alac Lactoferrin Cornea
AOAAP Odontogenic ameloblast-associated protein Odontogenic tumours
ASem1 Semenogelin 1 Vesicula seminalis
AEnf Enfurvitide latrogenic
ACatK*® Cathepsin K Tumour associated
AEFEMP1¢ EGF-containing fibulin-like extracellular matrix Portal veins

protein 1 (EFEMP1 Aging associated Benson M et aI., Amy|0|d 4
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IRI obraz srdecni amyloidozy « jeji patofyziologi
race extracelularniho / intersticialniho prostoru amyloidnimi fibrilami LGE
U _—
reni extraceluldrniho / intersticialniho prostoru / objemu myokardu TR [P SO A

U T1 mapovani

udohypertrofie” stén srdce, T1 diastolicka dysfunkce — dilatace sini, perikardialni vypotek
cine smycky BTFE / SSFP

-— Amyloid protein
Healthy heart =, in heart
muscle

Barison A et al., Heart Fail Clin 2
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A diagnostika srdecni amyloidézy: morfologie a funk

difuzni zesileni stén LK (symetrické / asymetrické- hl. wild-type ATTR),
normalni/hrani¢ni/snizena EF + longitudinalni kontraktilni dysfunkce stén LK,
dilatace levé ¢i obou sini,
+ zesileni stény pravé komory, stén sini, septa sini,
+ perikardialni vypotek

zovy archiv VFN Barison A et al., Heart Fail Clin 2
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A diagnostika srdecni amyloidozy: morfologie a funk

deformacni/strainova analyza (longitudindlni kontraktilni dysfunkce stén LK)
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MRI dlagnostlka srdecni amyloidozy:
tkanova charakteristika ! - LGE

Autopticka data:
% depozice amyloidu subendokardialné, 31% midmyokardialné a 17% subepikardialné / 1,3% fibréza

—* LGE u srde¢ni amyloidézy:
difuzné subendokardialné — transmuralr

Amyloidosis

Maceira A. et al., Circulation 2005;111 Dennis M et al., Heart, Lung, Circulation 2020;29
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MRI diagnostika si'deéni amyloidozy:
tkanova charakteristika ! - LGE

cps 4 . . e Obtizné stanoveni
Specifické obrazce LGE u srdec¢ni amyloidézy: T1 relaxaéniho &asu myokar

difuzné subendokardialné —» transmuralné (, obtizné ,nulovani* myokardu)

.“_.'

Obrazovy archiv VFN Barison A et al., Heart Fail Clin 2
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MRI dlagnostlka srdecni amyloidozy:
tkanova charakteristika ! — T1 mapovani

Focal fibrosis

Myocarditis
Diffuse

fibrosis
Fabry Normal
Disease

H T1/ ms
Bulluck H, Moon JCC et al., Circ J 2015;74 Obrazovy archiv VFN
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vysoce suspektni srdecni amyloidoza!
(ale neodlisime typ amyloidu;
muze byt falesné negativni v casnych fazich amyloidozy)

Obrazovy arct
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3 ESC Guidelines for the management
ardiomyopathies

Vd

:) } - diferencialni diagnostika hypertrofie LK/
99mTc-DI';‘I;')/F;YP/HMDP -I- Haematologic tests H KM P/ H F P E F

scintigraphy with SPECT (serum free light chain quantification
and serum and urine immunofixation)

) - vysoké podezieni na amyloidovou
kardiomyopatii pfi negativité jinych

y grade 0  Scintigraphy grade |1-3 Scintigraphy grade 0  Scintigraphy grade |1-3
gic tests -  Haematologic tests - Haematologic tests + | Haematologic tests + N ei nva Zi vn I'C h te St G
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Grade 2-3 Grade | CMR - T
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MRI a progn()za srdec“:ni amyloidozy

irvival functions for LGE pattern in AL patients
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Fontana M et al., Circulation 2015;132

survival Function for ECV in All ATTR Subjects
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Mumber at risk
ECV = Q.58
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Martinez-Naharro A et al., JACC 20177

ne
159

L] L] I I 1

12 24 36 48 60
Follow-Up (Months)

&1 40 19 4 1
a2 52 24 5 0




MRI a progn()za srdec“:ni amyloidozy

Metaanalyza 19 studii s celkem 2199 pts (AL a ATTR); median sledovani 24 mésicu

— . ] HR for all-cause mortality
ality Studies n Hazard ratio

(95% CI) RV GLS (5% unit decrease) R
GE (presence) 12 1415 2.69 (2.07-3.49) MR -
e T1 (elevated) 3 404 2.19 (1.12-4.28) TAPSE (unit decrease) .
(elevated) 6 630 3.95(301-5.17) MCF (10% unit decrease] e
(5% unit decrease) 14 1600 1.20 (1.17-1.23)

LV GLS (5% unit decrease) k L ]

LS (5% unit decrease) 8 856 121 (k241
(10% unit decrease) 2 396  1.52 (1.35-1.72) RE— .
E (unit decrease) 2 390 1.11 (1.02-1.21) ECV {elevated) - .
- (5% unit decrease) 5 671 1.13 (1.05-1.22) Native T1 (elevated) ‘ ~
LS (5% unit decrease) 2 151 2.08 (1.60-2.69) i . <
GE (presence) P 151 3.40 (0.51-22.54) r . . . . . . '
: 0,00 0,50 1,00 1,50 2,00 2,50 3,00 3,50 4,00 450 5,00

Martinez-Naharro A et al., JACC .



MRI a monitorace Iéc':by srdecni amyloidozy

AL and ATTR Amyloidosis Standard of Care
ATTR amyloidosis
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Quarta CC et al., Front Cardiovasc Mec
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MRI a monitorace lecby srdecni amyloidozy

kvantifikace zmén ECV ~ kvantifikace zmén amyloidni infiltrace

| Pre- contrast T1l map -

1 1 1 1
T T t |
ECV = —yopre TTRVRPOT »(1-HCT)=222-292 x(1 — 0.375) = 0.53
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Quarta CC et al., Front Cardiovasc Mec



MRI a monitorace Iéc“:by AL srdecni amyloidozy

176 pts, sledovani 6,12 a 24 mésicl po zahajeni chemoterapie; vyznamna zmeéna ECV - aspon o 5%

Survival function for CMR response at 1 year post-chemotherapy

Regression of amyloid
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Regression of amyloid 27 27 25 18 11
10 Stable amyloid load 67 64 63 32 19 3
Progression of amyloid 27 23 20 16 6 1
0% —— e
6 months 1 year 2 years

Martinez-Naharro A et al.,

Eur Heart J



MRI a monitorace Iéc“:by TTR srdecni amyloidozy

69 pts s wild-type ATTR, 35 z nich 61mg tafamidis denné a 15 z nich 20 mg/denng,

p=0.036
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MRI a monitorace léeCby TTR srdecni amyloidozy

40 pts s ATTR kardiomyopatii,
2:1 randomizace k |écbé rekombinantni anti-ATTR protilatkou NI006 vs. placebo

. ® Placebo @ NIO06 Switch during Extension Phase
Extracellular Volume on Cardiac MRI
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Garcia-Pavia P et al., NEJM 2
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Dekuji za poiornost !



