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AL amyloidosis

Dangerous, small clone
Median BMPC infiltrate: 10%
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Survival of 1065 patients with AL amyloidosis

Median survival 40 months
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No cardiac involvement (192 patients)
median survival not reached

Overall population
Median survival 40 months

Cardiac involvement (873 patients)
median survival 21 months
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Amyloidosis is a great imitator

Heart

Heart failure with preserved ejection fraction
Thickened ventricular walls, low voltages at ECG
Dyspnea at rest or exertion, fatigue
Hypotension or syncope

Peripheral edema

Liver
Increased alkaline phospt
Hepatomegaly

Kidney

Nephrotic range proteinuria
Renal failure

Peripheral edema

Gl tract

Malabsorption, weight loss
Bleeding (Factor X def.)
Nervous system
Peripheral: symmetric lower extremity sensorimotor PN

Carpal tunnel syndrome (bilateral)
Autonomic: postural hypotension, —>advanced stage of the disease!

erectile dysfunction (males), GI motility alte— heed for more sensitive markers of organ involvement




Biomarker-based (early) diagnosis

Systemic amyloidosis is diagnosed several
months after the onset of symptoms

% diagnosed

FLC Differential (mg/L)
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Biomarkers identify pre-symptomatic organ involvement with
better outcome

No heart involvement (18%)
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i Nephrotic syndrome
dialysis: 20% @2y; 28% @5y

P<0.001

N
o

Asymptomatic
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Screening with NT-proBNP and albuminuria of patients with
MGUS and abnormal FLC ratio allows diagnosis at a pre-
symptomatic stage

13 patients

->VGPR/CR +
organ response

NT-proBNP >332 ng/L
and/or
albuminuria >0.5 g/day
(97%)

NT-proBNP concentration (ng/mL)

NT-proBNP has 100%
sensitivity for cardiac AL
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Lousada, et al. Adv Ther 2015
Palladini, et al. Circulation 2003
Weiss, et al. JCO 2014

Merlini & Palladini. Hematology
2012

Merlini, et al. Blood 2013
Palladini, et al. ASH 2017 [abstract
1760]



Tissue diagnosis of AL amyloidosis

Abdominal fat aspirate
sensitivity 79% AN

!

Minor salivary gland biopsy
sensitivity 58% in patients with
negative fat aspirate

v

Biopsy of the organ involved
beware of hemorrhagic risk,
transjugular approach preferred for
liver biopsy

1. Fernandez de Larrea, et al. Blood 2015 2. Foli, et al. Amyloid 2011



Substantial overlap of clinical presentation of the most
common forms of systemic amyloidosis

Heart | Kidney | Liver | _PNs | ans | sT_
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Hereditary AApoAl amyloidosis + + +

ALECT2 Amyloidosis

(Leukocyte chemotactic factor 2)



Unequivocal amyloid typing is vital to avoid catastrophic therapeutic mistakes

Tissue typing
e Light microscopy immunohistochemistry

reliable in AA amyloidosis with commercial antibodies

correctly classifies 94% of patients with custom-made antibodies!
* Immuno-electron microscopy

sensitivity 76%, specificity 100% on abdominal fat

correctly classifies >99% of patients with commercial antibodies?
* MS-based proteomics® *

laser capture microdissection, MudPIT

not antibody dependant

DNA analysis

Cardiac scintigraphy with bone tracers® ® cardiac uptake in ATTR but not in AL amyloidosis

1. Schénland, et al. Blood 2012 4.  Brambilla, et al. Blood 2012
2. Férnandez de Larrea, et al. Blood 2014 5. Perugini, et al. ] Am Coll Cardiol 2005
3. Vrana, et al. Blood 2009 6. Gillmore, et al. Circulation 2017



Non-biopsy diagnosis of cardiac ATTR amyloidosis

Heart failure, syncope, or bradyarrhythmia, with echocardiogram and/or cardiac

magnetic resonance imaging (CMR) suggesting/indicating cardiac amyloid

Bone scintigraphy with #Te-DPD/HMDP/PYP

N v , ¥
Grade 0 Grade 1 { Grade 2to 3 l

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

Monoclonal protein present?

No |‘ ~ Yes Yes » No Yes ” -—> No
,l | |
f
Cardiac v Need specialized assessment Cardiac ATTR " o » .
AL/ATTR o Review/request for Diagnosis : amyloidosis
amyloidosis CMR Histological confirmation )
unlikely and typing of amyloid r

J genotyping
’ | | :
y l | ;
Cardiac amyloidosis Variant ATTR Wild-Type ATTR
(AL/AApoAI/ATTR/other) amyloidosis amyloidosis

Gillmore, et al. Circulation 2017




Mayo Clinic / European staging system

Biomarker-based staging

Revised Mayo Clinic staging system
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Renal staging system
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Stage I: both proteinuria <5g/24h and

eGFR =50 mL/min per 1.73 m?

Stage Il: either proteinuria >5g/24h or

eGFR <50 mL/min per 1.73 m?

Stage llI: both proteinuria >5g/24h and
eGFR <50 mL/min per 1.73 m?

Palladini, et al. Haematologica 2014
Milani, et al. Blood 2017

Dittrich, et al. Blood 2017

Sidana, et al. Leukemia 2017

120



GDF-15 is a new biomarker for survival and renal outcomes in AL amyloidosis

Cum Survival

Athens Cohort

Pavia Cohort

| 2-year OS: 65% vs 35%
P=0.02

GDF-15< 7575 pg/mi

GDF-15 > 7575 pg/ml

Cum Survival

GDF-15< 7575 pg/mi

GDF-15 > 7575 pg/ml
2-year OS: 75% vs 48%
P=0.002
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Athens Cohort Pavia Cohort
P=0.002
P=0.004
GDF-15>4000 pg/m
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13
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2-year dialysis rate: 43% vs 11% 2-year dialysis rate: 33% vs 10%

Kastritis, et al. Blood 2018




Amyloidogenic light chains are cardiotoxic

. . il /i i infusi A ; oo
. NT-proBNP M protein LV wall thickness .. A ”s L vehicle  light chain infusion_| 1 . 00 .
| —o—NacI * .
o NYHA class Ill /.. -t Con T g w| = +
s NYHA class 11 45 20 | —A—AL-NC g mgs Non cardiac
s | ——AL-MC a hicl AL  cardiacAL MM
10000.0 - | #—AL-SC  * g vehicle "
35 gﬁ 15 a 200 + -
8000.0 3 E | %
N a 10 1 L]
000 NYHAclass | - 180 . . .
4000.0 5
" ‘:
20000 ; ; Diomede, et al.
0+ T T y Blood 2014
ooo‘?’ P H P S L & P & & S & & S & & ” 0 15 30 45
$ §F ¢ & &S EER I P R & &S Time (min) Liao, et al.
Circulation 2001

E.
4
30 -
£
E2
c
10
o
Veh

Con-LC

Mishra, et al. Am J Physiol Heart Circ Physiol 2014

AL-LC

60 4

404

204

Vehicle
~im = Con-LC

ROS

Cellular Dysfunction
Time

(Days post LC injection)

Shi et al, Proc Nat/ Acad Sci U S A. 2010

Guan et al, Basic Res Cardiol. 2013

(Oxidative Stress)

AN |

Cardiotoxic light chains

|

p38 MAPK

RN

l BNP promoter | CDS |

Increased serum NT-proBNP
and BNP-> biomarker of cardiac
dysfunction

Cell Death

Koivisto et al, Mol Cell Endocrinol 2011



Imaging cardiac ATTR amyloidosis

Echo: the cornerstone for | 9¥mTC-DPD/HMDP and **mTc-PYP scan |
diagnosis and management . |

a : i ) w‘:
Strain Doppler ??4 | t ﬁo
imaging \&! W *-,94;

P Falk & Quarta, Heart
B Fail Rev 2015

Rapezzi et al, JACC Img 2011

0 2 s Bokhari et al, Circ Cardiov Img 2013
yocardial uptake visual score
| Cardiac MRI - T1 map - LGE I
. Maceira et al, Circulation 2005 1 8F-f|orbetapir |
Banypersad et al. Circ Cardiovasc Img 2013 |mag|ng
Fontana et al. JACC Cardiovasc Img 2014

Fontana et al, Circulation 2015

Dorbala et al, EINMMI 2014
Park et al, Circ Cardiovasc Img. 2015




Patients with immunoglobulin light chain amyloidosis undergoing
autologous stem cell transplantation have superior outcomes
compared with patients with multiple myeloma: a retrospective
review from a tertiary referral center.

A Dispenzieri, K Seenithamby, MQ Lacy, SK Kumar, FK Buadi, SR Hayman, D Dingli, MR Litzow, DA Gastineau,
DJ Inwards, IN Micallef, SM Ansell, PB Johnston, LF Porrata, MM Patnaik, WJ Hogan and MAA Gertz
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Survival (proportion)

Validated criteria for early assessment of response in AL amyloidosis based on biomarkers
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Systemic immunoglobulin light chain
amyloidosis P R| M E R I

Giampaolo Merlini'-2* Angela Dispenzieri3 Vaishali Sanchorawala® NATURE REVIEWS | DISEASE PRIMERS | Article citation ID: (2018) 4:38

Stefan O. Schénland®, Giovanni Palladini’?, Philip N. Hawkins® and Morie A. Gertz®

Patient risk stratification )
|

¢ ¥ R
( Low risk and transplant eligible ) Intermediate risk High risk
* ECOCG 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 <0.06ng per ml
* NYHA class <lII-IV
* O, saturation >95% on room air - ~
* Total bilirubin <2mg per dl * BMDex - overcomes the effects ~
* Baseline systolic blood pressure >90mmHg of both gain 1921 and t(11;14) * Low-dose
\ S * CyBorD - stem cell sparing combination
‘ is preferred in patients with regimens
("« 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 | Meuropathy or fibrotic lung disease | [ L

e — .

Refractory or relapse A
* 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




Rapid and deep responses improve outcome of patients with
advanced heart involvement
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Manwani, et al. Haematologica 2018



AL amyloidosis — where do we stand?

The last decade witnessed impressive advances:
* better understanding of pathogenesis and mechanisms of organ damage

* biomarkers for early diagnosis, staging, response assessment, and improving the design
of clinical trials

* novel imaging tools
* tailored treatment design based on risk assessment and clonal characteristic
* novel effective treatments and improvement of survival

* networks and international collaboration



Much is left to do

Now we better understand the disease and we have tools to diagnose early and effectively
treat AL amyloidosis, but much is left to do ...

 when ad how to re-treat
e placing of newest drugs
* interfering with amyloid organ toxicity

* treatment of patients with advanced cardiac dysfunction

We should promote the collaboration between amyloid centers to quickly reach these goals
Clinical research and routine patient management still need to be combined

... S0 please refer patients to specialized centers for enrolment in clinical trials and other
research programs



//AmiIOidOSi .it Search

//I C ele Amiloidost Sistemiche, enter keyvord info and patient referral at:

IRRCS Policlinico S. Matteo di Pavia

segreteria.amiloidosi@smatteo.pv.it
m Centro per lo Studio delle Amiloidosi Sistemiche giovanni.pa"adini@unipv.it

Fondazione IRCCS Policlinico San Matteo di Pavia

Amiloidosi
-
Diagnosi '
) Presentazione del centro J
Terapia
Tipi comuni Il Centro per lo Studio e la Cura delle Amiloidosi Sistemiche si trova a Pavia presso la Fondazione
Policlinico San Matteo ed & riconosciuto come presidio della rete regionale lombarda delle
Visita malattie rare.
-

Come prenotare | pazienti con amiloidosi condividono i problemi che affliggono le persone affette da una

Sperimentazioni malattia rara: ritardi nella diagnosi, ostacoli nel trovare le informazioni necessarie da fonti
realmente competenti e difficolta ad accedere a procedure diagnostiche e a terapie adeguate.

Agoaspirato di grasso o . . L . . s
S E Il centro di Pavia € attivo dal 1986 e dispone dei piu avanzati strumenti diagnostici e delle

periombelicale

risorse terapeutiche piu recenti, anche sperimentali. | medici del centro si dedicano
Risorse per i medici esclusivamente alla cura dei pazienti con amiloidosi e ogni anno eseguono piu di 350(
valutazioni di pazienti affetti da questa malattia. IS A INTERNATIONAL SOCIETY OF AMYLOIDOSIS
I Gruppo Tutti i servizi del centro sono erogati tramite il Servizio Sanitario Nazionale.
-
SIA L’attivita di ricerca del centro si pone ai primi posti a livello internazionale e ha portato alla
§ scoperta di nuovi tipi di amiloidosi e alla messa a punto di nuove terapie, tecniche diagnostiche . . .
e sistemi per la valutazione della prognosi e dell’efficacia della terapia. WWW.ISaa myl Ol d OSIS.O rg
News Il centro di Pavia coordina il Gruppo di Studio Italiano per I’Amiloidosi e ha un’ampia rete di
> collaborazioni scientifiche internazionali con altri istituti dedicati allo studio e alla cura delle
Contribuisci amiloidosi.
~ L’attivita di ricerca € finanziata da istituzioni nazionali e internazionali e dal prezioso sostegno

dei pazienti e dei loro familiari.
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