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Heart Failure

Nonbiopsy Diagnosis of Cardiac Transthyretin Amyloidosis
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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

Grade 0 Grade 1 Grade2to 3

Serum immunofixation +Urine immunofixation +serum free light chain assay (Freelite)

Monoclonal protein present?
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Cardiac Need specialized assessment Cardia.c ATTR
for Diagnosis : amyloidosis
Histological confirmation
unlikely and typing of amyloid TTR

genotyping

AL/ATTR | Review/request i
amyloidosis CMR

Cardiac amyloidosis Variant ATTR Wild-Type ATTR
(AL/AApOAI/ATTR/other) amyloidosis amyloidosis

Circulation. 2016;133:2404-2412. DOI: 10.1161/CIRCULATIONAHA.116.021612.




AL vs ATTR: impatto dell’algoritmo diagnostico
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Normal function to transport TTR composed of 4 identical subunits
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Trattamento precoce migliora la prognosi



AL vs ATTR: procedimento diagnostico

Signs & symptoms, ECG, echo or CMR suggestive of cardiac amyloidosis

Haematologic tests

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

Scintigraphy with SPECT quantification & serum and
urine immunofixation)

Scintigraphy grade 0 Scintigraphy grade 1-3 Scintigraphy grade 0 Scintigraphy grade 1-3
Haematologic tests - Haematologic tests - Haematologic tests + Haematologic tests +

‘ Grade 2-3 Grade 1 ‘ ‘
AL/ATTR cardiac ‘v .r AL amyloidosis?

c : Histological
amylo.|d05|s Card|a§ ATTR Histological CMR CMR + or confirmation
unlikely amyloidosis confirmation negative inconclusive (usually cardiac)

(cardiac/?xtracardiac) to subtype
‘ ‘ to diagnose ‘ ‘
If suspicion persists 7R gepetic testing Amyloidosis  Histological

consider CMR likel fi .
\ ATTRwt / ATTRY unlikely confirmation
followed by biopsy (cardiac/extracardiac)

to diagnose

Consensus ESC 2021



Planar °°mTc-PYP visual scoring:
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Grade 0 Grade 1 Grade 2 Grade 3

Heart-to-contralateral lung (H/CL) ratios:
HCL=114+0.27 HCL=1.08+£025 H/CL=1.35+£0.30 H/CL=1.42 +0.27

SPECT 99mTc-PYP visual scoring:

Traccianti riconosciuti:
DPD - HMDP - PYP



What does it detect?

Most sensitive test for:

Normal range

....................................................................................................................................................................................................................

SPIE Clonal immunoglobulin and/or clonal light chain
UPIE Clonal immunoglobulin and/or clonal light chain
Serum free Ratio of serum kappa: lambda light chains

light-chain assay

Confirming clonal immunoglobulin production
Confirming clonal light chain production
Detecting low-level clonal light

chain production; clonality

assumed if ratio is far from 1:1

No monoclonal protein present
No monoclonal protein present
Freelite: 0.26—1.65°
N Latex: 0.53-1.51

differenti secondo
GFR

Biochemical triple testing to exclude monoclonal gammopathy for non-biopsy diagnosis of
transthyretin amyloid cardiomyopathy

Detection of Monoclonal Gammopathy in AL Amyloidosis
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No monoclonal Serum monoclonal Serum monoclonal
gammopathy protein only protein by
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Abnormal serum
free light chain ratio

4949 pz con AL

5.4%

confermata

1.9%

Bence Jones
Proteinuria only

only*

European Journal of Heart Failure (2026) 00, 1-2



#1 scintigrafia ossea positiva
ed es. ematologici negativi

#2 scintigrafia ossea

negativa ed es. ematologici

#4 scintigrafia ossea positiva positivi

ed es. ematologici positivi

#1 scintigrafia ossea
negativa ed es. ematologici
negativi




#1 scintigrafia ossea positiva

(Perugini 2-3) ed es.
ematologici negativi

Perugini 2-3
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Prevalence, characteristics and outcomes of
older patients with hereditary versus wild-type
transthyretin amyloid cardiomyopathy 2029 patients With
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#2 scintigrafia ossea

negativa (Perugini 0-1) ed es.
ematologici positivi
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Quadro cardiologico sospetto

Non sospetto cardiologico

\ 4

Risonanza magnetica cardiaca

¥

Biopsia tissutale




Dove bioptizzare?

BIOPSIA ENDOMIOCARDICA BIOPSIA EXTRACARDIACA
Necessaria quando solo il cuore e * (@Grasso periombelicale o ghiandole
coinvolto salivari
Maggiore invasivita (1-3% » Sensibilita alta per AL (84%) ma
complicanze) bassa per TTR (45% vTTR -15% wit-

Va effettuata in centri esperti TTR)




Come leggere la biopsia

Immunoistochimica con Immunoistochimica con

Spettrometria di massa
m|croscop|a ottlca m|croscop|a elettronlca
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1 Vv * Transthyretin TTHY_HUMAN (0227 198 |

2V * Transthyretin with V122l mutation (p.vali42lle)... MUT-TTHY VI22L HUMAN 2kDa [ JELN

3 v Apolipoprotein E APOE_HUMAN (+1) E O 118 | 117

4 v Apolipoprotein A-IV APOA4 HUMAN 45koa KT EEEN

5 Serumamyloid P-component SAMP_HUMAN b0 1074103}

6 ' Vitronectin VINC_HUMAN L7YO I 106 | 96 |

7 v Serumalbumin ALBU_HUMAN 69kpa [ZN ELA

8 v ' Myosin-7 MYH7_HUMAN XY 40 | 120 |

9 v Clusterin CLUS_HUMAN (10 62 | 60 |

10 v ' Complement C3 C03_HUMAN 187koa  CH A

Costo intermedio
Necessitd di buona tecnica di Costo elevato

Minore costo
Bassa specificita per AL

) : : fissazione del tessuto ed GOLD STANDARD!
Cross-reazione tra anticorpi

esperienza del patologo




#3 scintigrafia ossea

negativa (Perugini 0-1) ed es.
ematologici negativi
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Quadro estremamente suggestivo

Non e un’amiloidosi
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Risonanza magnetica cardiaca
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Biopsia tissutale (cuore)
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#4 scintigrafia ossea positiva

(Perugini 2-3) ed es.
ematologici positivi
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[ Biopsia tissutale cardiaca/ ]

Coesistenza AL/TTR

extracardiaca

Amiloidosi TTR
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Adult with suspected CA
and a monoclonal protein

—>
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Tissue biopsy as

AL soon as possible

v

74-84 y.0.

74-85 if monolateral CTS
74-86 years if bilateral CTS
74-92 years if CTS unknown

AL-CM more likely

Abnormal FLC
Positive urine immunofixation
Proteinuria

ATTR-CM more likely
Higher age
CTS (bilateral OR 3.59)

Higher Perugini grade

Male sex

Greater IVS thickness
Moderate/severe aortic stenosis

Higher troponin T and NT-proBNP 1

tissue biopsy

\4

Absent

v

Age 285 - ATTR-CM
(Sp 97%)

CTS

v

Monolateral

\4

Age 286 - ATTR-CM

v

Bilateral

v

(Sp 100%) -
More time for
—> q o
tissue biopsy
Age =87 - ATTR-CM

(Sp 100%)

\4

ATTR-CM

regardless of CTS
(Sp 100%)

Courtesy of Dr. A. Aimo, under review



TAKE HOME MESSAGES

ATTR = AL: stessa infiltrazione, diversa malattia

Scintigrafia + triple testing sono il cardine della diagnosi
moderna

ATTR: Perugini 2-3 + es. ematologici negativi. Negli altri casl
la conferma istologia e necessaria

La tipizzazione corretta dell'amiloide guida la terapia e
cambia la prognosi
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