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WELCOME ADDRESS

Dear all,

On behalf of the International Society of Amyloidosis we
want to welcome you to the “XVIII. International Sympo-
sium on Amyloidosis” which will be held in the beautiful
city center of Heidelberg. Many scientists, philosophers
and poets from all over the world have a strong relation-
ship to this unique place. We are proud that the meeting

is hosted by the Ruperto Carola University, the one

with the longest tradition in Germany, as it was already  Stefan Schénland Ute Hegenbart
founded in 1386. President elect of ISA  Member of ISA Board

The motto of the XVIIl. meeting is “Quo vadis, amyloidosis?” The scientific and clinical
developments have been overwhelming in the last years. The general interest is growing as a
number of very effective drugs became available in systemic amyloidoses. This is reflected by the
scientific program which will feature distinguished keynote speakers, round tables with debates,
and compelling presentations by junior scientists as well as established scientists from various
fields of amyloidoses. Furthermore, we have created new items like a “best abstracts” session on
Thursday. The conference will be held as a hybrid meeting with more than 1100 attendees after
the fully virtual conference in 2020.

We heartily thank all the members of the ISA 2022 Committee, the ISA Board and the abstract
reviewers for their support in addressing the many challenges of the Corona Pandemic era and
the complex circumstances in which we live. We also would like to thank the sponsors for their
generous financial support and the organization of industry symposia, as well as the Amyloidosis
Foundation, which again provided a large number of grants for young scientists. The winners of
the awards will be honored at the Gala Dinner on Wednesday evening in the “halle02”, a former
building of the freight depot located in the newest district of Heidelberg named “Bahnstadt”.

We wish you a pleasant and stimulating time with us in Heidelberg, which encompasses academic
excellence, cutting-edge medicine, modern urban development and, last but not least, tourist

highlights and German Romanticism.

Stefan Schonland and Ute Hegenbart

4th — 8th September 2022 | Heidelberg




PROGRAM OVERVIEW — SUNDAY, 4™

Building opening hours: 8:00 AM — 9:30 PM
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Program is subject to changes
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PROGRAM OVERVIEW — MONDAY, 5™

Building opening hours: 7:00 AM — 9:30 PM
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PROGRAM OVERVIEW — TUESDAY, 6™

Building opening hours: 7:00 AM — 9:30 PM
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PROGRAM OVERVIEW — WEDNESDAY, 7™

Building opening hours: 7:00 AM — 9:30 PM
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PROGRAM OVERVIEW - THURSDAY, 8™

Building opening hours: 7:00 AM — 2:00 PM
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SAVE
THE DATE

The 2024 International Symposium
on Amyloidosis will be held at

Mayo Clinic in Rochester
Minnesota, USA
onJune 9 - 13, 2024
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CHALLENGE ACCEPTED

Accelerate

The latest hATTR amyloidosis
content is only one-click away.

This interactive platform offers
dedicated hATTR content, produced by
Alnylam® Pharmaceuticals, under its
ACCELERATE initiative™.

Watch exclusive live webinars, congress
presentations and video content created

with a network of key amyloidosis experts.

Features:

From T minute quick insights, to full length
deep dives. On-demand content currently
includes collections focusing on:

Understanding the burden of

hATTR amyloidosis

Quick insights

RNAI therapeutics - concept to medicine**

Early intervention in hATTR amyloidosis

Pathology of hATTR amyloidosis

The multidisciplinary approach in

hATTR amyloidosis

Deep dives

With new material constantly being
developed, on-demand collections will be
updated regularly throughout the year.

To access the full range of
content on offer register now
at www.hattrmatters.com
or use the QR code.

For healthcare professionals only. The hATTR Matters platform is ordanized and-funded by
Alnylam® Pharmaceuticals. Users from certain countries will have access to contept that in-
cludes data and products specific to Alnylam®. " . ;

= Acceleray M

S OO @

" RNAi content

FEATURED

FEATURED

Managing hATTR
Amy\oidosis disability
burden

David Adams, Per \Nestermark and Bouke

management of disabiity burden

) Watch the video

RECO“\“ \em\ed Cor \\e‘\\

\ideo

Immediate access to live content. Once you
are registered on the Accelerate: hATTR
Matters platform, you will have access to
exclusive free to attend virtual

events featuring insights from global
amyloidosis experts. These will launch

later in 2022.

All events are available via a simple
one-click attendance confirmation.

*The ACCELERATE initiative is dedicated to
addressing unmet medical needs and improving the
lives of people living with hATTR amyloidosis and
those who care for them. **Coming soon.

ATTR, transthyretin amyloidosis; hATTR, hereditary
transthyretin amyloidosis.

07.2022 NP-CEMEA-00255
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Alnylam - Supporting medical education in ATTR amyloidosis*

Join us at a Satellite Symposium at ISA Congress 2022
Meeting the needs of patients with hATTR amyloidosis: innovation in practice
7 September 2022 | 17:00-18:30 CEST | Neue Universitat — Heidelberg, Germany, & Online

17:00-17:10 CEST
Welcome and introductions
Prof Thomas Skripuletz, Department of Neurology, Hannover Medical School, Hannover, Germany

17:10-17:40 CEST
Evolving experience with RNAi therapies in a multi-system disease:

A cardiologist’s perspective on hATTR amyloidosis
Prof Marcus Anthony Urey, Division of Cardiology, Department of Medicine, University of California,
San Diego, CA, USA

Experience of managing hATTR amyloidosis at a reference center
Prof Andoni Echaniz-Laguna
Department of Neurology, APHP, CHU de Bicétre, Le Kremlin-Bicétre, France

17:40-17:55 CEST
Neurofilament light chain (NfL) as a biomarker in hATTR amyloidosis
Dr Hans Nienhuis, Amyloidosis Centre of Expertise, University Medical Center Groningen, The Netherlands

17:55-18:15 CEST
Redefining standards of care
Dr Laura Obici, Amyloid Research and Treatment Center, IRCCS Fondazione Policlinico San Matteo, Pavia, Italy

18:15-18:30 CEST
Panel discussion and closing remarks

To facilitate continued learning, we’re excited to
introduce a new e-learning course for nurses in ATTR
ACADEMY amyloidosis.

' Scan the QR code to register for the ATTR Academy

For nurses and healthcare professionals only. This e-learning course is organized and funded by Alnylam® Pharmaceuticals. This is a disease awareness

e-learning course for educational purposes. No information on medicines or Alnylam products will be given within the content of this e-learning course..

*For healthcare professionals only. This meeting is organized and funded by Alnylam® Pharmaceuticals and will contain information
on Alnylam medicines. If viewing online, this symposium should only be viewed by healthcare professionals in a quiet area using
headphones, and screens should not be visible to the public.

hATTR, hereditary transthyretin-mediated amyloidosis (RATTR or ATTRYv; v for variant); RNAi, RNA interference; TTR, transthyretin.
07.2022 ONP-CEMEA-00060




ACTIVELY RECRUITING

Caelum Cardiac Amyloid Reaching for Extended Survival (CARES) Program

Caelum CARES 30T

A Phase 3, Double-Blind, Multicenter Study to
Evaluate the Efficacy and Safety of CAEL-101t and
Plasma Cell Dyscrasia Treatment Versus Placebo

and Plasma Cell Dyscrasia Treatment in Plasma
Cell Dyscrasia Treatment Naive Patients With Mayo
Stage lllb AL Amyloidosis

NCT04504825
2019-004254-28*

Caelum CARES 3022

A Phase 3, Double-Blind, Multicenter Study to
Evaluate the Efficacy and Safety of CAEL-101t and
Plasma Cell Dyscrasia Treatment Versus Placebo

and Plasma Cell Dyscrasia Treatment in Plasma
Cell Dyscrasia Treatment Naive Patients With Mayo
Stage llla AL Amyloidosis

NCTO04512235
2020-000713-32*

If you have patients who might meet the criteria for these studies,
please stop in the Alexion Booth, contact us at
ClinicalTrials@alexion.com, or visit clinicaltrials.gov

*These study identifiers correspond to the EudraCT trial number which can be found at https://www.clinicaltrialsregister.eu/.
+CAEL-101 is not approved for use in this indication and is being studied for efficacy and safety.

TA Study to Evaluate the Effectiveness and Safety of CAEL-101 in Patients With
Mayo Stage lllb AL Amyloidosis. Please access Clinicaltrials.gov by scanning the QR
code. Published August 7, 2020. Updated March 24, 2022. Accessed June 28, 2022.

Y ®
ME}I D N ° 2A Study to Evaluate the Effectiveness and Safety of CAEL-101 in Patients With

Mayo Stage Illa AL Amyloidosis. Please access Clinicaltrials.gov by scanning the QR
code. Published August 13, 2020. Updated March 28, 2022. Accessed June 28, 2022.

M/M/INT/UNB-AL/0018, 7/2022 | Intended for Healthcare Professionals only.




Please join us for

Beyond Survival:
Unmet Medical Needs

IN AL Amyloidosis

Wednesday 7 September 2022
3:00-4:30 PM Central European Time

Photo is for illustrative purposes only
and not of actUal patients.

INTERACTIVE PANEL DISCUSSION

Vaishali Sanchorawala, MD Deborah Boedicker Rodney H. Falk, MD Julian Gillmore, MD
Boston University Mackenzie's Mission Brigham and Royal Free Hospital London
School of Medicine Arlington, Virginia, USA Women's Hospital London, United Kingdom
Boston, Massachusetts, USA Boston, Massachusetts, USA

'\

Isabelle Lousada Giovanni Palladini, MD Ashutosh Wechalekar, MD
Amyloidosis Research IRCCS San Matteo National Amyloidosis Centre
Consortium Polyclinic Foundation University College London
Newton, Massachusetts, USA Pavia, Italy London, United Kingdom

Don't miss insights from your physician and patient advocate colleagues.

Organized and funded by ISA 2022 zaetjéli:i;):raggfi;m at ISA 2022

Y
/(E_)\(| ON° New University, Heidelberg, Germany

M/INT/UNB-AL/0015, 7/2022 | Intended for Healthcare Professionals only.




INTERNATIONAL SYMPOSIUM ON AMYLOIDOSIS 2022

IONIS AND ASTRAZENECA-SPONSORED SYMPOSIUM

OPTIMIZING
MULTIDISCIPLINARY CARE
IN PATIENTS WITH ATTR

Tuesday, 6 September 2022

3:30-5:00 PM ¢ Neue Aula (New Auditorium)
Neue Universitat, Heidelberg University, Heidelberg, Germany

Faculty Moderator Faculty

Pablo Garcia-Pavia, MD, PhD

Teresa Coelho, MD

Hc?sp|tal Uh|ver5|tarlo Puerta Arnt Kristen, MD .Cent.rc? Hosp|talar
de Hierro Majadahonda, CIBERCV . . . Universitario do Porto -
i ) Heidelberg University . .
Madrid, Spain Hospital de Santo Antonio

Heidelberg, Germany
Porto, Portugal

Please join Dr Arnt Kristen and our expert faculty for an in-depth discussion
of the pathophysiology, diagnosis, and multidisciplinary management of
patients with ATTR-PN, ATTR-CM, and mixed-phenotype ATTR.

The challenges in early patient identification and diagnosis, burden of disease, need
for effective and timely treatment, monitoring of ATTR progression, and patient care
coordination with other health care providers and amyloidosis centers of excellence
will be discussed from a neurologist’s and cardiologist’s perspectives. Interactive case
studies highlighting these topics will also be presented.



3:30 - 3:35 PM

Welcome and Introductions
Arnt Kristen, MD

3:35-3:40 PM

Patient Journey Video
Arnt Kristen, MD

3:40 - 3:50 PM

ATTR: Disease Overview
Arnt Kristen, MD

3:50 - 4:05 PM

Optimizing Patient Care: A Neurologist’s Perspective
Teresa Coelho, MD

4:05 - 4:15 PM

Interactive Case Studies: Neurology
Panel Discussion

4:15 - 4:30 PM

Optimizing Patient Care: A Cardiologist’s Perspective
Pablo Garcia-Pavia, MD, PhD

4:30 - 4:40 PM

Interactive Case Studies: Cardiology
Panel Discussion

4:40 - 4:55 PM

Q&A
Panel Discussion

4:55 - 5:00 PM

Closing Remarks
Arnt Kristen, MD

Please visit our exhibit booths, #16 (ground floor) and #1 (second floor).

IONIS AstraZeneca

© lonis Pharmaceuticals, Inc. All rights reserved.
74-46941 Approved 07/22



IMPROVING
PATIENT
OUTCOMES IN

ATTR-CM

BRIDGEBIO SPONSORED
SATELLITE SYMPOSIUM

06 September 2022
H 14:30 —15:30
New Auditorium Hall

at the XVIIl Meeting of the

INTERNATIONAL
SOCIETY OF
AMYLOIDOSIS

Heidelberg, Germany

INTERNATIONAL SOCIETY
OF AMYLOIDOSIS

— |~ .
bridgebio



IMPROVING
PATIENT

OUTCOMES IN _ rths

JULIAN GILLMORE MD

CLAUDIO RAPEZZI MD

University of Ferrara
Ferrara

Welcome and introductions

Q & A, closing remarks

MATHEW S. MAURER MD

University College Columbia University
London New York
Faculty Speakers

PABLO GARCIA-PAVIA MD

Hospital University Puerta de Hierro
Madrid

. T0PIC SPEAKER

Julian Gillmore MD
Mathew S. Maurer MD

ATTR-CM consensus - what's new? Claudio Rapezzi MD

Present and future in ATTR-CM Pablo Garcia-Pavia MD

Julian Gillmore MD
Mathew S. Maurer MD

EU-2200008
BridgeBio International GmbH
Dammstrasse 19, 6300 Zug - Switzerland



Join us at HME-forum.c

III The HME Forum is a resource

for clinicians with experience in
treating patients with a range
of hematologic malignancies.

It combines expert interviews, congress coverage, and
roundtable discussions that provide updates on key data
to inform clinical practice. Interaction with the faculty is
encouraged during the live webinar through real-time Q&A.

are a series of live, interactive broadcasts that individually
focus on a specific topic relevant to hematologists treating
patients with multiple myeloma, chronic lymphocytic leukemia,
and non-Hodgkin’s lymphoma.

/< \ r CHALLENGES
@ JIN CLL
myeloma "7 CHALLENGES Please scan here

CONNECT J

\l H L upcoming webinars

Organized and supported by Janssen Pharmaceutical

Companies of Johnson & Johnson in EMEA
Janssen Pharmaceutica NV
Hematolo anssen\
Turnhoutseweg 30, 2340 Beerse, Belgium Medical J
EM-104245 3
Date of preparation: July 2022 Education 901’1117%4904141wn

Copyright © 2022 Janssen Pharmaceutica NV




JANSSEN SATELLITE SYMPOSIUM

INTERNATIONAL SYMPOSIUM ON AMYLOIDOSIS
4-8 SEPTEMBER 2022, HEIDELBERG, GERMANY

‘ Live Symposium

Navigating the patient
journey in AL amyloidosis:
a multidisciplinary approach

Monday, 5 September 2022
16:30-18:00 CEST

FACULTY

SCIENTIFIC COMMITTEE

e © & O

M Fontana G Palladini F Bridoux D Foard C R6cken
UK Italy France UK Germany

Program
Duration Topic Speaker
5 minutes Welcome and introduction G Palladini

20 minutes Diagnostic pitfalls and risk stratification in AL amyloidosis M Fontana

20 minutes Panel discussion All faculty

Key considerations when selecting treatment for patients with

AL amyloidosis G Palladini

20 minutes

20 minutes Panel discussion All faculty

5 minutes Summary and close G Palladini

Organized and supported by Janssen Pharmaceutical

Companies of Johnson & Johnson in EMEA N

Janssen Pharmaceutica NV Hematology

Turnhoutseweg 30 Medical |8ﬂSS€ﬂ OnCO|Ogy
2340 Beerse, Belgium — .

EM-104245 Education HARMACEUTICAL C or oh (ol
Date of preparation: July 2022

Copyright © 2022 Janssen Pharmaceutica NV



A Pfizer-sponsorec

XVIII International Sym

How can one solution solve
the multifaceted challenges
of ATTR amyloidosis?

September 5, 2022

18:00-19:00 CEST

Neue Aula, Neue Universitat,
Heidelberg, Germany

Arnt Kristen

Laura Obici

Rachele Bonfiglioli

ATTR amyloidosis, transthyretin amyloidosis; ATTR-PN, transthyretin amyloid polyneuropathy.

PP-VYN-DEU-2229; July 2022
©2022 Pfizer Inc. All rights reserved



symposium at the
ISA | 2022

nosium on Amyloidosis

AGENDA

18:00-18:05 Welcome and introduction g cyiisior (CosGhal)
Arnt Kristen (Co-Chair)

18:05-18:15 Transthyretin in health and disease | 3ura Obici

Improving patient outcomes

18:15-18:25 in ATTR-PN \ETRCERWE

Addressing cardiac involvement in

18:25-18:40 | atients with ATTR amyloidosis

Arnt Kristen

Clinical clues to cardiac involvement NN
18:40-18:50 in ATTR amyloidosis — how to Rachele Bonfiglioli
identify patients early Arnt Kristen

18:50-19:00 Panel discussion and Q&A All faculty

@ Pﬁzer



Impact for
Patients

Growing evidence suggests antibodies that
optimally target misfolded proteins can
have a real impact for patients. At Prothena,
we are applying over 35 years of protein
dysregulation experience to advance novel
therapeutics to address rare peripheral
amyloid and neurodegenerative diseases.

Learn more at
www.prothena.com

orothena

Prothena is the sponsor
of AFFIRM-AL, an ongoing
Phase 3 clinical research

study evaluating the efficacy
and safety of investigational
birtamimab in Mayo Stage IV
AL amyloidosis patients.

Visit www.affirm-al.com
for more information.
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Next Generation Sequencing ldentifies AL-related /IGLV Genes in Patients with A-
isotype MGUS or Smoldering Multiple Myeloma

P Zhou', MM Mansukhani?, D Toskic', S Scalia', LX Lee?, SW Wong#*, SA Tuchman?®, J Hoffmané,
T Fogaren', C Varga’, S Lentzsch?, RL Comenzo'

"Tufts Medical Center, Boston, MA USA; 2Columbia University Medical Center, NY, NY USA; 3University of
California, Irvine, CA USA; “University of California, San Francisco, CA USA; University of North Carolina,
Chapel Hill, NC USA; 8University of Miami, FL USA; “Levine Cancer Institute, Rock Hill, SC USA.

Background: Eighty percent of AL patients harbor monoclonal free light chain (FLC) abnormalities for 10
years prior to diagnosis, consistent with a monoclonal gammopathy being a risk factor for AL. (7-4) Strategies
for early identification of AL are critically needed; 75% of AL patients are A-type and 9 of 33 immunoglobulin A
light-chain variable region (/IGLV) genes on chr 22q11.2 account for over 85% of A cases.(5, 6) Therefore, we
have sought in two clinical studies to ascertain the risk of AL in A MGUS and SMM patients by identifying their
clonal IGLV genes by next generation sequencing (NGS) (NCT02741999, NCT04615572). We now report
results of NGS of clonal IGLV genes.

Objective: Our primary objective is to develop methods that enable early diagnosis of AL or risk of AL. We
sought to identify AL-related clonal A /GLV genes in MGUS and SMM patients with a difference between
involved and uninvolved FLC > 23mg/L, a k-to-A ratio below normal and no prior evidence of amyloid.(7) The
9 IGLV genes we employed as AlL-related were LV6-57, LV2-14, LV1-44, LV3-1, LV1-51, LV3-21, LV3-19,
LV2-23 and LV1-40. Patients with one of these genes identified by NGS were evaluated for AL.

Materials & Methods: MGUS and SMM patients from multiple sites in the USA consented to participate and
if eligible had blood or marrow aspirates shipped to a central lab and processed as previously described.(7)
We performed RNA extraction on CD138-selected and on 2x10% marrow MNC and synthesized cDNA. For
NGS evaluation, 9 A light-chain variable region and two A light-chain constant region primers were used with
the Q5 high-fidelity DNA polymerase; PCR products of 650-700bp were sheared by ultrasonication and,
following end-repair and adapter ligation, sequenced on a MISeq (lllumina, San Diego CA). Approximately
500,000 reads were obtained per sample and Fastq files were converted to FASTA sequences and mapped
using IGMT/HIV-Quest to obtain the numbers of CDR3 clonotypic reads linked to an /IGLV gene. GraphPad
PRISM V5 was used for statistical analyses.

Results: Thirty-seven patients (MGUS=7, SMM=30) enrolled and had blood (n=16) or marrow (n=21) shipped
for NGS sequencing. NGS identified /GLV genes in CD138 samples,13/16 from blood and 21/21 from marrow;
17 marrows had paired MNC and CD138 samples used for NGS in duplicate runs with reads that were highly
correlated with r > 0.95 and P << 0.01. In 14/17 (82%) MNC samples a single IGLV gene was identified. In 3
MNC/CD138 pairs 2 IGLV genes shared the same CDRS3 clonotype (3-1/3-12; 2-23/5-52; paralog 1-44/1-36).
In 4 MNC/CD138 pairs a single IGLV gene was identified in the MNC samples and confirmed in the CD138
samples, in 3 cases with 10X the reads of other IGLV genes in the CD138 samples and in 1 case with a
paralog (1-44/1-36). AL-related genes were identified in 26/37 cases (70%) (2-14=6, 2-23=5, 1-44=5, 3-1=3,
3-21=5, 3-19=2) and amyloid was identified in 4/37 cases (11%; 2-14=2, 2-23=1, 3-1=1), 2 cardiac, 1 Gl and
1 peripheral neuropathy. All 4 patients had SMM and had a single AL-related /IGLV gene identified.

Summary & Conclusion: NGS can reliably identify clonal IGLV genes in cDNA from 2x108 marrow MNC from
A MGUS and SMM patients who pass the FLC screen; 70% of the genes identified in this series were AL-
related and 11% of patients were found to have AL. A screening study in A MGUS and SMM patients who
pass the FLC screen (NCT04615572) employing cDNA from 2x10% marrow MNC continues to accrue.

REFERENCES
1. B. M. Weiss et al., Increased serum free light chains precede the presentation of immunoglobulin
light chain amyloidosis. J Clin Oncol 32, 2699-2704 (2014).
2. R. A. Kyle et al., Clinical course and prognosis of smoldering (asymptomatic) multiple myeloma. N
Engl J Med 356, 2582-2590 (2007).
3. A. Dispenzieri et al., Prevalence and risk of progression of light-chain monoclonal gammopathy of

undetermined significance: a retrospective population-based cohort study. Lancet 375, 1721-1728
(2010).
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4. N. J. Bahlis, H. M. Lazarus, Multiple myeloma-associated AL amyloidosis: is a distinctive
therapeutic approach warranted? Bone Marrow Transplant 38, 7-15 (2006).

5. T. V. Kourelis et al., Clarifying immunoglobulin gene usage in systemic and localized
immunoglobulin light-chain amyloidosis by mass spectrometry. Blood 129, 299-306 (2017).

6. K. Bodi et al., AL-Base: a visual platform analysis tool for the study of amyloidogenic
immunoglobulin light chain sequences. Amyloid 16, 1-8 (2009).

7. P. Zhou et al., Seeking light-chain amyloidosis very early: The SAVE trial—identifying clonal

lambda light chain genes in patients with MGUS or smoldering multiple myeloma. Journal of
Clinical Oncology 37, 8010-8010 (2019).

Support: NIH R21-AG070502-01. The Sidewater Family Fund. The Demarest Lloyd Jr Foundation.
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Elucidation of the cardiotoxicity of full-length light chains derived from patients with
cardiac light chain amyloidosis in comparison to other plasma cell dyscrasias

NIKOLAOU, PANAGIOTA-EFSTATHIA'!, GEORGOULIS, ANASTASIOS ', LIACOS CHRISTINE
IVY 2, MAKRIDAKIS, MANOUSOS 3, EFENTAKIS, PANAGIOTIS ', BALTATZIS, GEORGE?®,
MAVROIDI, BARBARA °, PELECANOU, MARIA®, VLACHOU, ANTONIA 3 TERPOS,
EVANGELOS ?, VORGIAS, CONSTANTINOS E ¢, DIMOPOULOS, MELETIOS- ATHANASIOS 2,
KASTRITIS, EFSTATHIOS?, ANDREADOU, IOANNA'

'Laboratory of Pharmacology, Faculty of Pharmacy, National and Kapodistrian University of Athens, 15771,
Athens, Greece

2Department of Clinical Therapeutics, School of Medicine, National and Kapodistrian University of Athens,
Alexandra General Hospital, 80 Vas. Sofias Avenue, 11528, Athens, Greece

3Biomedical Research Foundation of the Academy of Athens, Centre of Systems Biology, 11527 Athens,
Greece.

41rst Department of Pathology, Medical School, National and Kapodistrian University of Athens, Athens,
Greece

SInstitute of Biosciences & Applications, National Centre for Scientific Research "Demokritos”, 15310 Athens,
Greece

SDepartment of Biochemistry & Molecular Biology, Faculty of Biology, National and Kapodistrian University of
Athens, 15784, Athens, Greece

Background: Cardiac involvement in light chain (AL) amyloidosis (AL-CA) is a life-threatening complication and the
major determinant of prognosis. The management of heart dysfunction and failure in AL is challenging: standard therapies
for heart failure are poorly tolerated or ineffective, and rapid reduction of the amyloidogenic light chains (LCs) remains the
only effective approach. Despite advances in our knowledge, the pathophysiological mechanisms of LCs cardiotoxicity in
AL-CA is still poorly understood. Therefore, comparing the cardiac effects induced by amyloidogenic LCs to those from
LCs derived from other plasma cell dyscrasias (PCDs) such as multiple myeloma (MM) and monoclonal gammopathy of
undetermined significance (MGUS) could improve our understanding of the mechanisms of cardiac damage.

Objective: We aimed to 1) genetically identify and biotechnologically produce full-length LCs from patients with AL-CA,
MM and MGUS or non-clonal LCs from healthy volunteers (HV), 2) identify if the LCs’ impact on cardiomyocyte viability
and 3) investigate the underlying mechanisms of cardiotoxicity in vitro.

Material & Methods: Bone marrow derived CD138+ cells from n=7 patients with AL-CA, n=2 patients with MM and n=2
with MGUS and peripheral blood mononuclear cells (PBMCs) from n=2 HV were isolated for RNA extraction and
characterization of the LC gene family repertoire. At the protein level, LC expression was confirmed by immunoprecipitation
in patients’ serum followed by top-down proteomics. The overexpressed LC genes in each patient, encoding the full-length
clonal LCs were cloned and produced in Shuffle E. coli cells. Three LCs genes from the HVs, were chosen based on their
sequence similarity with the patients’ LCs and the respective proteins were also biotechnologically produced. LCs folding,
oligomerization and amyloidogenic potential were assessed via circular dichroism (CD), SDS page and electron
microscopy respectively. Primary adult ventricular murine cardiomyocytes (pAVMCs) were isolated and exposed at various
LC concentrations for evaluation of cell death and investigation of the cardiotoxicity mechanisms via gene and protein
expression.

Results & Discussion: We identified the clonal LCs and isolated the respective proteins in all cases (7 AL-CA, 2 MM,
2 MGUS and 3 HV). Despite the similarity of the LCs in conformation as beta-sheets and oligomerization mainly as dimers,
5 out of 7 AL-CA derived LCs led to a significantly increased cardiotoxicity in pAVMCs and cardiomyocyte death,
compared to non-clonal LCs derived from HV and the LCs derived from MM and MGUS, which did not alter cell viability.
Interestingly, these 5 LCs had the highest amyloidogenic potency. The cardiotoxic LCs induced different molecular
responses leading to cardiomyocyte death. k-type AL-CA LCs induced apoptosis and overexpression of endoplasmic
reticulum stress (ERS) markers while A-type LCs increased unfolded protein response (UPR) markers and autophagy
without inducing apoptosis. All LCs of k-type, including the ones derived from MM and MGUS patients, led to increased
proinflammatory cytokines indicating that this mechanism is independent of the observed cardiomyocyte death.
Summary & Conclusion: AL-CA derived LCs induce cardiotoxicity, which correlates to their amyloidogenic potential
and cell death is primarly driven via ERS, UPR, autophagy and apoptosis. These pathways can be considered as potential
targets for the development of novel cardioprotective strategies to support the failling myocardium on top of the existing
anti-clonal therapies.
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Investigation of IGLV2-14 AL amyloidosis and multiple myeloma light chain
sequences
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Background: Light chain amyloidosis (AL) is one of the most common forms of systemic amyloidosis and is caused by
the misfolding and aggregation of immunoglobulin light chains (LC) to insoluble fibrils (1).

Objective: To adress the question why LC misfolding occurs in AL, we performed a comparison with the related disease
multiple myeloma (MM). Patients of both diseases display an increased value of serum free LC (2, 3), however, the LCs of
MM patients do not form fibrils. In a first analysis, IGLV2-14 LC sequences from patients with AL and dominant heart or
kidney involvement were compared to the respective MM sequences and analyzed with respect to the presence or absence
of a heavy chain (HC) in the serum immunofixation.

Material & Methods: The LC analysis of AL patients (n=13) was performed on cDNA using a multiplex primer set (4) and
Sanger sequencing. For MM patients, LC sequences (n=8) were extracted from bulk RNA-Seq using MIXCR and validated
(n=4) using Sanger sequencing.

Results: With an average of 7.6 mutations per immunoglobulin A LC variable (IGLV)-segment and none mutation in the
immunoglobulin A LC constant (IGLC)-segment AL sequences were less frequently mutated than MM sequences
(IGLV:10.5; IGLC:25%). In the stratification for the presence or absence of a HC, an increased IGLV-segment mutation
count was detected for AL patients without detectable HC (x 8.8 vs. 6.9). In a detailed mutation analysis, the MM sequences
displayed ten frequently mutated positions distributed throughout the complete IGLV-segment, whereas the mutation-
hotspots of the AL sequences were restricted to two CDR-loci. Both cohorts shared the position 54S as mutation hotspot
with a preferred AS exchange towards threonine (MM: 4/8; AL: 5/13) - all AL associated S54T mutations correspond to
patients with dominant heart involvement. In contrast to the AL sequences (n=1) five MM sequences showed at least one
additional charge in the CDR3. To evaluate the effect of the detected mutations on the theoretical stability of the LCs the
isoelectric point (pl) was calculated. While the pl of the full-length LC of the AL (6.80+0.90) and MM (6.54+0.99) sequences
did not significantly differ, a prominent difference could be noted when the presence of a HC was considered (Figure 1).
For the full-length LC (7.45+0.74) and the IGLVJ segments (6.95+1.15) of AL patients without detectable HC a significant
higher pl could be detected - which making them potentially more stable at the normal pH of human blood (pH ca. 7.4). In
contrast, MM LC sequences and LC sequences of AL patients with HC showed a pl below 7 (MM HC IGLVJC: 6.60+1.04;
AL HC IGLVJC: 6.40+0.75).

Summary & Conclusion: In a detailed sequence analysis, it was possible to detect a mutation in correlation with dominant
heart involvement in AL, which, however, also occurs in the MM sequences. The co-occurrence of mutations suggests that
there must be additional factors influencing amyloidogenicity. This correlate with the finding that the MM sequences display
a higher overall mutation count and, in most cases, at least one mutation towards a charged AS in the CDR3. Another
interesting finding is that the AL sequences corresponding to patients without detectable HC showed a significant increase
in mutation count and pl. In summary, these findings lead to the hypothesis, that in the absence of a HC the expression
and circulation of mutated free LCs with a pl near to the physiological pH of the blood occur, which exhibit a decreased
solubility and increased aggregation tendency.
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Figure 1.: Analysis regarding the isoelectric point of the IGLV2-14 subfamily and the presence of a heavy chain.
AL = AL amyloidosis, MM = multiple myeloma, pl = isoelectric point.
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Background: AL amyloidosis (AL) is one of the most common forms of systemic amyloidosis in industrialized countries
(1). The disease is caused by the misfolding and aggregation of immunoglobulin light chains (Ig LCs) segregated by
monoclonal B-cells in underlying plasma-cell disease such as monoclonal gammopathy of clinical significance (MGCS) or
multiple myeloma (MM) (2,3,4).

Objective: Only little is known about why and how the LCs of AL patients form amyloid deposits. Research into the
variability of the LC sequences and their association to AL has usually been focused on the VJ-segments but ignored the
C domain and the combination of the different V, J and C-gene segments. To answer the question why the LCs of AL
patients form fibrils we analyzed the complete LC of patients with kappa AL and compared them to the LC of MM patients.

Material & Methods: In this study 38 patients with AL and 84 patients with MM were included. The median age at
diagnosis in AL was 61 years (range: 34 to 81 years) and in MM 61 years (range: 42 to 70 years). The median of the
difference between serum free LC (dFLC) in AL was 260 mg/l (range: 8 to 3784 mg/l) and in MM 358 mg/l (range: 5 to
30124 mg/l). For diagnostic purposes patient’s bone marrow was aspirated and CD138+ selected plasma cells were used
to extract RNA. LCs from AL patients were analyzed by Sanger sequencing. Bulk RNA-sequencing was performed for the
MM patients, the LC sequences were extracted using MIXCR and for mutation analysis the sequences were verified using
Sanger sequencing.

Results: Our data indicate that members of the kappa 1 family are most commonly expressed in AL (90%) as well as in
MM (52%) (Figure 1A). IGKV2 and IGKV5 could only be detected in MM (10%,1%). Investigations of the linkage of the
variable and the joining regions identified that IGKV1 is most frequently associated to J2 in AL (34%) as also in MM (20%).
With regard to the organ tropism in AL, differences in the IGKV1-subgroups could be determined. For instance, IGKV1-33
was primarily detected in patients associated with heart (86%, n=6) or heart and kidney (100%, n=1) involvement, whereas
IGKV1-39 was found in patients with kidney (50%, n=7) and soft tissue (100%, n=1) involvement (Figure 1B). Mutational
analysis of IGKV1-33, which is most commonly associated with J2, revealed hotspots in the complementarity determing
regions (CDRs) 1 and 3 and framework region (FR) 3. In four out of seven AL cases and in two out of four MM cases a
nonsynonymous substitutions was detected on position 70D (Figure 2). This exchange causes a loss of charge or a
reversal of charge from negative to positive. One position (80P) accumulates nonsynonymous substititions in more than
50% of the AL cases. At position 83| all AL cases associated with only heart or additionally kidney organ involvement
showed nonsynonymous variants. In another 17 positions only the AL sequences were mutated, e.g. position 65S or 73F,
three of the AL sequences were mutated, but none of the MM (Figure 2). No mutation could be detected in the C-region in
AL and MM.

Summary & Conclusion: Kappa 1 is the most frequent IGKV family in AL and in MM. IGKV2 and IGKV5 were only
found in the MM patients. Regarding organ tropism in AL, only differences in IGKV1-subgroups were detected, in contrast
to lambda AL (5). Specific mutation patterns for IGKV1-33/J2 could be identified, especially for AL patients with only
cardiac involvement or additional renal involvement.

Figure 1.A Figure 1.B Figure 2
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Figure 1.: Variable region gene usage in AL amyloidosis and in multiple myeloma patients. AL= AL amyloidosis,
MM= multiple myeloma A IGKV family usage in AL and MM. AL (n=38), MM (n=84). B IGKV1-subgroups in AL
(organtropism) and MM. Dominant kidney involvement (n=14), dominant heart involvement (n=7), diverse organ
involvement (n=15), dominant heart and kidney involvement (n=1), Soft tissue (ST) involvement (n=1), multiple myeloma
patients (MM) (n=84)
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Figure 2.: Alignment section of IGKV1-33 and J2 in AL amyloidosis and multiple myeloma patients. AL= AL
amyloidosis, MM= multiple myeloma. Highlighted in yellow are nonsynonymous substitutions. Orange negative charged
and blue positive charged amino acids. Green Linker-region. Red deletions, purple insertions. The amino acid sequences
were numbered based on the Vbase2 reference. CDR was aligned according to Kabat using abYsis.
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personalized medicine approaches in monoclonal gammopathies

CASCINO, PASQUALE™, NEVONE, ALICE™, PISCITELLI, MAGGIE', SCOPELLITI, CLAUDIA',
GIRELLI, MARIA', MAZZINI, GIULIA', CAMINITO, SERENA", RUSSO, GIANCARLO?, MILANI,
PAOLO', BASSET, MARCO', FOLI, ANDREA', FAZIO, FRANCESCA?, CASARINI, SIMONA',
MASSA, MARGHERITA', BOZZOLA, MARGHERITA', RIPEPI, JESSICA'", SESTA, MELANIA
ANTONIETTA', ACQUAFREDDA, GLORIA*5, DE CICCO, MARICA*® , MORETTA, ANTONIA*S,
ROGNONI, PAOLA", MILAN, ENRICO® , RICAGNO, STEFANO"8, LAVATELLI, FRANCESCA",
PETRUCCI, MARIA TERESA?, MIHO, ENKELEJDA® %1 KLERSY, CATHERINE'?, MERLINI,
GIAMPAOLO', PALLADINI, GIOVANNI', NUVOLONE, MARIO"

"Amyloidosis Research and Treatment Center, Biochemistry, Biotechnology and Advanced Diagnostics
Laboratory, Foundation IRCCS Policlinico San Matteo and Department of Molecular Medicine, University of
Pavia; Pavia, 27100; Italy

2EMBL partner institute for genome editing, Life Science Center, Vilnius University, Vilnius, Lithuania.

SHematology, Department of Translational and Precision Medicine, Azienda Ospedaliera Policlinico Umberto
I, Sapienza University of Rome; Rome, Italy

“Pediatric Hematology Oncology Unit, Department of Maternal and Children’s Health, Foundation IRCCS
Policlinico San Matteo; Pavia, Italy

5Cell Factory and Center for Advanced Cellular Therapies, Department of Maternal and Children’s Health,
Foundation IRCCS Policlinico San Matteo, Pavia, Italy

6Age related Diseases Unit, Division of Genetics and Cell Biology, San Raffaele Scientific Institute and
University Vita-Salute San Raffaele; Milano, Italy

"Department of Biosciences, Universita degli Studi di Milano; Milan, Italy

8Institute of Molecular and Translational Cardiology, IRCCS Policlinico San Donato, San Donato Milanese,
Milano, Italy

SInstitute of Medical Engineering and Medical Informatics, School of Life Sciences, University of Applied
Sciences and Arts Northwestern Switzerland FHNW, Muttenz, Switzerland

10S/B Swiss Institute of Bioinformatics, Lausanne, Switzerland
""aiNET GmbH, Basel, Switzerland
2Clinical Epidemiology and Biometry Service, Foundation IRCCS Policlinico San Matteo; Pavia, Italy

* Equally contributing authors

Background: In patients affected by monoclonal gammopathies, tumoral B cells or plasma cells secrete a monoclonal
antibody (termed M protein), which can be used to track the presence of the tumor itself. Moreover, the M protein can
directly cause potentially life-threatening organ damage, which is dictated by the specific, patient’s unique clonal light
and/or heavy chain, as in patients affected by immunoglobulin light chain (AL) amyloidosis. Yet, the current paradigm in
the diagnosis and management of these conditions treats the M protein as a simple tumor biomarker to be
identified/quantified. Patients’ specific M protein sequences remain mostly undefined and molecular mechanisms
underlying M-protein related clinical manifestations are largely obscure.

Objective: To establish and validate a high-throughput assay to reliably identify the entire variable region of clonal
immunoglobulin (Ig) genes from a high number of biological samples in parallel.

Material & Methods: By combining the unbiased amplification of expressed Ig genes with long-read, single molecule
real-time DNA sequencing and bioinformatics analyses, we have established a method to identify the full-length sequence
of the variable region of expressed Ig genes and to rank the obtained sequences based on their relative abundance, thus
enabling the identification of the full-length variable sequence of M protein genes from a high number of patients analysed
in parallel.

Results: The assay, which we termed Single Molecule Real-Time Sequencing of the M protein (SMaRT M-Seq), has
undergone an extensive technical validation. Sequencing of contrived bone marrow samples generated through serial
dilutions of plasma cell lines into control bone marrow, as well as sequencing of bona fide bone marrow samples from AL



patients and comparison with gold-standard techniques of Ig gene sequencing showed:

1) 100% sequence-accuracy at the individual base-pair level;

2) High repeatability in defining the molecular clonal size;

3) A high sensitivity in identifying clonal Ig sequences.

Noteworthy, SMaRT M Seq was applied to a cohort of 86 consecutive patients with AL amyloidosis (17 kK and 69 A; median
BMPC infiltration 9%, IQR 6-13%; median dFLC 176 mg/L, IQR 75-370 mg/L), including cases with undetectable M protein
using conventional M protein studies. A full-length sequence of the variable region of the clonal light chain (LC) was
obtained in all patients (median molecular clonal size of 88.3%, IQR: 70.7 — 93%). The most common k germline genes
were IGKV1-33 and IGKV4-01 (24% each of the 17 k AL patients), and the most common A germline genes were IGLV6-
57 (26% of the 69 A AL patients), IGLV2-14 (17%), IGLV3-01 (17%) and IGLV1-44 (10%). The most frequent A and k
germline genes together (IGLV6-57, IGLV2-14, IGLV3-01, IGLV1-44, IGKV1-33 and IGKV4-01) accounted for 66% of all
the clones. Germline gene usage correlated with selected clinical features.

Summary & Conclusion: We have established SMaRT M-Seq as a novel valuable assay to reliably identify the full-
length variable sequence of M proteins. SMaRT M-Seq has undergone extensive technical validation, showing high
accuracy, repeatability and scalable sensitivity.

Sequencing disease-associated M proteins from large cohorts of patients has the potential to uncover molecular
mechanisms of M protein-related clinical manifestations which have remained largely unexplored so far, and could enable
approaches of personalized medicine for the sensitive detection of patients’ specific M proteins at diagnosis and after anti-
clonal therapy.

Figure 1. Technical validation of SMaRT M-Seq

A Expression levels (in shades of grey) of different IGKV (left) and IGLV (right) germline genes (each denoted by a
distinctive colour) as assessed by SMaRT M-Seq, starting from serial Log1g dilutions of RNA from /GKV3-15-secreting NCI-
H929 cells (left) or IGLV6-57-secreting ALMC-2 cells (right) into RNA of the bone marrow from a control subject (unspiked
control sample in grey). B Expression levels of different IGKV (left) and IGLV (right) germline genes as assessed by SMaRT
M-Seq, starting from five replicate bone marrow samples (A to E) from two patients (Pt. 01 and 02) affected by AL
amyloidosis, with a plasma cell clone secreting an IGKV1-33 (left) or an IGLV2-14 (right) clonal light chain. In both A and
B, scaled pie charts denote the molecular clonal size of the dominant clone identified in each tested sample (the
corresponding /GKV or IGLV germline gene is indicated with the pie chart colour). Minus sign (-) indicates samples where
no dominant clone could be identified with Vidjil. At the bottom, sequence alignments of the clonotypic variable region of
the light chain secreted by NCI-H929 and ALMC-2 cells (A) or of the clonal light chain from patient 01 and patient 02 (B),
as assessed by cloning and Sanger sequencing (Sanger) or by SMaRT M-Seq (denoted by the corresponding dilution, A,
or replicate label, B), with the corresponding IGKV/IGKJ or IGLVIIGLJ germline genes (ref., with the J gene in grey and
the V gene denoted by the corresponding colour). Black tick denotes sequence mismatches (# ref. seq.) in the clonotypic
light chain with respect to the corresponding germline genes. FR: frame work region; CDR: complementarity determining
region; Pt.: patient.

Figure 2. SMaRT M-Seq identifies the full-length variable sequence of clonal light chains in a cohort of
AL patients

A Expression levels of different IGKV (left) and /IGLV (right) germline genes (each denoted by a distinctive colour) as
assessed by SMaRT M-Seq, starting from the bone marrow of 84 affected by AL amyloidosis analyzed in parallel in one
sequencing round. Bar graphs indicate the molecular clonal size of the dominant clone identified by Vidjil analysis in each
tested sample (the corresponding germline gene is indicated with the bar colour). In two patients (*) the dominant clone
was identified by IMGT/HighV-Quest. Three patients were analyzed in duplicates (arrows). B Sequence alignments of
the clonal light chain from six patients as assessed by cloning and Sanger sequencing (Sanger) or by SMaRT M-Seq (A-
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B indicate technical duplicates), with the corresponding IGKV/IGKJ or IGLVIIGLJ germline genes (ref., with the J gene in
grey and the V gene denoted by the corresponding colour). Black tick denotes sequence mismatches (# ref. seq.) in the
clonotypic light chain with respect to the corresponding germline genes. FR: frame work region; CDR: complementarity
determining region; Pt.: patient.
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Background: Immunoglobulin light chain (AL) amyloidosis is caused by a small, minimally proliferating B cell/plasma
cell clone secreting a patient-unique, aggregation-prone, toxic light chain (LC). The pathogenicity of LCs is encrypted in
their sequence, yet molecular determinants of amyloidogenesis are poorly understood.

Higher rates of N-glycosylation among clonal k LCs from patients with AL amyloidosis compared to other monoclonal
gammopathies indicate that this post-translational modification is associated with a higher risk of developing AL amyloidosis.

Objective: To study sequence and spatial feature of N-glycosylation of immunoglobulin LCs associated with AL
amyloidosis in comparison to control LCs from patients with other monoclonal gammopathies.

Material & Methods: We exploited LC sequence information from previously published amyloidogenic and control clonal
LCs and from a series of 220 patients with AL amyloidosis or multiple myeloma followed at our Institutions and sequenced
using SMaRT M-Seq to define sequence and spatial features of N-glycosylation, combining bioinformatics, biochemical,
proteomics, structural and genetic analyses.

Results: Using sequence-based, in silico prediction of N-glycosylation, we found a peculiar pattern of N-glycosylation in
amyloidogenic k LCs, with =75% of the N-glycosylation sites laying in the framework region 3, particularly within the E
strand, and consisting of the NFT sequon in =50% of cases, setting them apart with respect to non-amyloidogenic clonal
LCs. Biochemical and proteomic analyses confirmed sequence-based N-glycosilation predictions in our cohort of patients.
Based on genomic and genetic analyses, the occurrence of mutations within selected regions of IGKV genes (progenitor
glycosylation sites) during somatic hypermutation, rather than ultra-rare genomic variants, are likely to explain the N-
glycosylation hotspot in amyloidogenic k LCs.

Structural mapping showed that N-glycosylation sites lay on the solvent-exposed surface of the variable domain, thus not
directly affecting the monomer-monomer interface in the context of the full dimeric protein.

Finally, based on currently available amyloidogenic and control, clonal LC sequences, we showed that using the presence
of a putative N-glycosylation site specifically within the FR3 region (rather than at any position) improved the classification
of a clonal k LC as potentially amyloidogenic.

Summary & Conclusion: Our data further support a potential role of N-glycosylation in determining the pathogenic
behavior of a subset of amyloidogenic LCs and may help refine current N-glycosylation-based prognostic assessments for
patients with monoclonal gammopathies.
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Figure 1. Sequence and spatial features of predicted N-glycosylation of amyloidogenic and non
amyloidogenic clonal k light chains: The pie chart shows the percentage of known amyloidogenic (AL) and non-
amyloidogenic (Non-AL) clonal k light chains predicted to be N-glycosylated by NetNGlyc (in A from published literature
and in B from this study). Numbers (N) of unglycosylated (Unglyc) and N-glycosylated (N-glyc) sequences are indicated.
The exact location of the N residue predicted to be glycosylated and the sequon type (NXS/T) are displayed in the
heatmaps (each row denotes one sequence/patient). The corresponding germline gene is indicated with a color code. FR:
framework region; CDR: complementarity determining region; J: J region.

Figure 2. Prognostic significance of N-glycosylation site mapping within k light chains: Matthew
Correlation Coefficient (MCC) considering the presence of N-glycosylation at any position (Any N-glycosylation) or the
presence of an N-glycosylation site-specifically at the D or E strand of FR3 (FR3-DE N-Glycosylation) as a risk factor for
amyloidogenicity of clonal k light chains. N-glycosylation prediction is performed on known amyloidogenic (AL) and non-
amyloidogenic (non-AL) clonal k light chains based on NetNGlyc. True Positives (TP) were defined as AL k sequences for
which a N-glycosylation site was predicted (in any region or specifically in the FR3-DE region), False Positives (FP) as
non-AL sequences with a redicted N-glycosylation site, True Negatives (TN) and False negatives (FN) as non-AL and AL
sequences without redicted N-glycosylation site respectively.
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Amyloidogenesis by mesangial cells involves active participation of lysosomes
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Background: Previous studies have indicated that the formation of amyloid fibrils occurs in the cytoplasm of mesangial
cells in the acidic mature lysosomal compartment. While there is literature supporting this(1-4), morphologic evidence that
this is the case has been indirect.

Objective: The present study aimed at establishing the relationship between lysosomes and light chains to determine
the specific role played by the lysosomal compartment in amyloid fibril formation.

Material & Methods: Human mesangial cells (HMCs) grown on Petri dishes were incubated with amyloidogenic light
chains obtained and purified from the urine of a patient with AL (light chain-associated) amyloidosis for 48 hours. Controls
included HMCs incubated with a myeloma cast nephropathy protein also isolated and purified from the urine and HMCs
incubated without light chains. Protein concentration was 10 ug ml. Some of the samples were processed to obtain the
lysosomal fraction by gradient technology. Specimens were processed for light and electron microscopy, stained with
fluorescence for kappa and lambda and double ultrastructurally immunogold labeling for lambda, kappa light chains (with
13-15 nm gold particles) and lysosomal associated membrane protein (LAMP) (5-6 nm gold particles).

Results: Only HMCs incubated with AL-light chain were associated with the formation of amyloid fibrils. In the lysosomal
gradient specimens, labeled lysosomes (with LAMP) were identified intimately associated with fibrils that were formed.
Amyloid fibrils were clearly seen in the specimen routinely processed for light and electron microscopy in the extracellular
space. Only those amyloid fibrils in the process of being generated by the lysosomes were identified in the lysosomal
gradient specimens. The remainder of the fibrils were not in this gradient material. Double gold immunolabeling clearly
identify the formation of fibrils in lysosomes.

Summary & Conclusion: This study clearly demonstrates that lysosomes represent the cellular machinery responsible
for the fibril formation in the glomerular mesangium in AL-amyloidosis.
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Figure 1.: Doble immunogold labelling of lysosomes isolated from human mesangial cells incubated with amyloidogenic
lambda light chain. 14-15 nm gold particles marking lambda light chains and 5-6 nm gold particles marking lysosomal anti-
membrane protein (LAMP).
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Mapping and modelling the molecular mechanisms that drive amyloidogenic light
chain induced cardiotoxicity
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Background: Light chain (AL) amyloidosis is characterized by the deposition of immunoglobulin light chains (LCs) as
amyloid fibrils in downstream target organs. The heart is the most commonly affected organ with patients experiencing life-
threatening cardiac failure and poor tolerance to therapy. [1] Cardiac dysfunction is caused by architectural distortion from
amyloid fibril deposition and directly by LCs. [2] Although late-stage processes such as oxidant stress, contractile
dysfunction, and apoptosis of cardiomyocytes are thought to be involved, there is a limited understanding of the initial
underlying molecular mechanisms driving LC-induced cardiotoxicity. [3,4]

Objective: We evaluated the transcriptomic changes occurring in cardiac cells upon in vitro exposure to cardiotropic,
amyloidogenic LCs (c-AL LCs). We sought to characterize the earliest signatures of LC-induced cardiotoxicity and to
validate our findings using a novel disease model for cardiac AL amyloidosis fueled by the use of induced pluripotent stem
cell (iPSC)-derived cardiomyocytes.

Material & Methods: LC proteins were prepared from a patient with AL amyloidosis and severe cardiac involvement as
previously described. [5] AC16 human ventricular cardiomyocytes as well as iPSC-derived cardiomyocytes were exposed
to LCs for 48 hours and assayed for gross morphological changes via light microscopy. We also performed flow cytometry,
and gene expression changes using mRNA sequencing with RT-PCR for hit validation. Functional changes were also
assessed in iPSC-derived cardiomyocytes following exposure to LCs. Alternate stressors including heat shock,
thapsigargin, and transthyretin amyloid (ATTR) proteins were included as controls to aid in the identification of LC-specific
transcriptional signatures. (Figure 1A)

Results: As expected, and as controls for the integrity of our data set, AC16 cells exhibited upregulation of heat shock
response genes (HSPA6, HSPA7, and HSPA1B) and genes associated with the UPR (XBP1, ATF6, and PERK) upon
exposure to heat shock and global ER stressor thapsigargin, respectively. AC16 cells exposed to c-AL LCs displayed a
higher number of significantly differentially expressed genes (7241) as compared to TTR proteins (TTR"T 4103, TTRV122
2365, and TTR%" 396) highlighting the complex response of cardiac cells to c-AL LCs. Notably, we found no overlap in
gene expression changes in AC16 cells exposed to AL LCs versus ATTR suggesting there is unique gene signature
associated with LC-induced cardiotoxicity. (Figure 1B) RNASeq identified gene expression changes in hallmark pathways
related to preservation of cardiac contractility (XIRP1, PFKFB1), myogenesis (myosin, actin, and troponin genes), early
cardiac remodeling (proteoglycan, glycosaminoglycan, MMP, and TIMP genes), and adaptive immune response (GPR183,
IL1RL1T). Our findings were confirmed via RT-PCR analysis of select target genes. Independently, iPSC-derived
cardiomyocytes were employed to further validate these findings.

Summary & Conclusion: Here, we reveal the possible molecular events occurring in cardiomyocytes after exposure
to c-AL LCs and prior to marked cardiomyocyte damage. Upregulation of transcripts related to myogenesis and
preservation of cardiac contractility, may provide evidence for the development of an adaptive hypertrophic phenotype
which aims to reduce oxygen consumption, diminish cardiomyocyte stress, and preserve cardiac function in the initial
phases of LC exposure. These findings could provide a rationale for the development of biomarkers and novel therapeutics.
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Figure 1.: A. Dosing Schema for AC16 cells and iPSC-derived cardiomyocytes. AC16 human ventricular cardiomyocytes
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were dosed with heat shock proteins (global stressor), thapsigargin (endoplasmic reticulum stressor), recombinant
amyloidogenic, cardiotropic kappa 1 light chains (0.02 mg/mL), recombinant non-amyloidogenic kappa 1 light chains (0.02
mg/mL), recombinant TTR proteins (0.02 mg/mL) for 48 hours. iPSC-derived cardiomyocytes were dosed with recombinant
amyloidogenic, cardiotropic kappa 1 light chains (0.02 mg/mL) for 48 hours. B. The gene signature of AL amyloidosis is
distinct from that of other stressors (thapsigargin, heat shock, other amyloidogenic proteins). RNA was isolated and bulk
mRNA sequencing was performed. Heat map denotes the top differentially expressed genes in AC16 cells exposed to
ALLCs with respect to each condition. WT — wild type transthyretin (TTR) amyloid protein, L55P — neuropathy-associated
TTR amyloid protein, V122l — cardiomyopathy-associated TTR amyloid protein, Hs — Heat shock protein, Tg —
Thapsigargin, Non-ALLC - non-amyloidogenic light chain, ALLC — amyloidogenic light chain.
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Long-term tafamidis treatment reduces the decline in quality of life among patients
with transthyretin amyloid cardiomyopathy
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Background: Transthyretin amyloid cardiomyopathy (ATTR-CM) is associated with progressive heart failure and a
declining quality of life."® In the Tafamidis in Transthyretin Cardiomyopathy Clinical Trial (ATTR-ACT), treatment with
tafamidis for 30 months significantly reduced the decline in quality of life compared with placebo, as determined by Kansas
City Cardiomyopathy Questionnaire Overall Summary (KCCQ-OS) score.? Placebo and tafamidis treated patients
completing ATTR-ACT could go on to receive tafamidis in an ongoing long-term extension (LTE) study.*5

Objective: Evaluate the effects of long-term tafamidis treatment on patient-reported quality of life in ATTR-ACT and its
LTE study.

Material & Methods: Patients were randomised 2:1:2 to receive tafamidis meglumine (80 or 20 mg) or placebo for up
to 30 months in ATTR-ACT. In the LTE study, patients who received tafamidis in ATTR-ACT continued this dose. Those
who received placebo in ATTR-ACT were randomised 2:1 to tafamidis meglumine 80 mg or 20 mg. Following a protocol
amendment, all patients in the LTE study transitioned to tafamidis free acid 61 mg, which is bioequivalent to tafamidis
meglumine 80 mg. This analysis compared KCCQ-OS scores collected every 6 months for patients who received tafamidis
meglumine 80 mg in ATTR-ACT and then tafamidis for a further 30 months in the LTE study, and patients who received
placebo for 30 months in ATTR-ACT and then 30 months of tafamidis treatment in the LTE study (60 months overall
treatment; unplanned interim analysis). A lower KCCQ-OS reflects poorer quality of life. The LS mean change from baseline
analysis was based on a mixed models repeated measures model with an unstructured covariance matrix. Center and
patient-within-center were included as random effects; treatment, visit, genotype, and visit-by-treatment interaction were
included as fixed effects.

Results: In ATTR-ACT, 176 patients were randomized to tafamidis 80 mg and 177 to placebo. Patients who continuously
received tafamidis in ATTR-ACT had a 6-point reduction in LS mean (SE) KCCQ-OS score after 30 months of treatment
(-6.3 [1.53]), with no further decline over the next 30 months of tafamidis treatment in the LTE study (-5.9 [1.77] after 60
months; Figures 1 and 2). Patients receiving placebo in ATTR-ACT had a 20-point reduction in LS mean KCCQ-OS score
after 30-months (-19.6 [1.94]). After switching to tafamidis in the LTE study, the rate of decline in KCCQ-OS score was
slower (-24.7 [3.04] after 60 months; Figures 1 and 2).

Summary & Conclusion: Treatment with tafamidis reduces the decline in quality of life among patients with ATTR-CM.
Quality of life was stablised in patients continously treated with tafamidis for 60 months in ATTR-ACT and its LTE study.
The rate of decline in quality of life was reduced in patients switching from placebo in ATTR-ACT to tafamidis in the LTE
study. NCT01994889; NCT02791230
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Figure 1: Table of KCCQ-OS scores in ATTR-ACT and its LTE study
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Figure 2: Change in KCCQ-0S in ATTR-ACT and its LTE study
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Atrial fibrillation as a prognostic factor for all-cause mortality in patients with
transthyretin amyloid cardiomyopathy
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Background: Atrial fibrillation (afib) and flutter (aflutter) are among the most common manifestations of transthyretin
amyloid cardiomyopathy (ATTR-CM)." Prior studies have suggested that afib does not influence mortality.3¢ Tafamidis
was approved for the treatment of ATTR-CM based on the landmark, placebo-controlled, Tafamidis in Transthyretin
Cardiomyopathy Clinical Trial (ATTR-ACT), where all-cause mortality was a primary efficacy outcome.”

Objective: Evaluate whether afib/aflutter was prognostic for all-cause mortality in ATTR-ACT.

Material & Methods: ATTR-ACT was a multinational, Phase 3, randomized study of patients with ATTR-CM receiving
tafamidis meglumine (80 or 20 mg) or placebo over 30 months. This analysis describes the characteristics of patients with
and without current/historical afib/aflutter at the baseline of ATTR-ACT. Current/historical afib/aflutter was evaluated as an
independent prognostic factor for all-cause mortality using Cox proportional hazards modelling.

Results: The 314/441 (71%) patients in ATTR-ACT with current/historical afib/aflutter were older, more commonly male,
and more commonly White than those without (Table 1). A higher proportion of patients with current/historical afib/aflutter
were NYHA class Il and had a wild-type genotype than those without. Median 6MWT distance and the proportion of
patients with preserved left ventricular ejection fraction (250%) were lower, GLS was less negative, and NT-proBNP and
BUN were higher among those with current/historical afib/aflutter vs those without.

In ATTR-ACT, treatment, genotype, and NYHA class were included in the pre-specified Cox proportional hazards model
assessing all-cause mortality. Once current/historical afib/aflutter was added to this model, all variables were found to be
significant independent predictors of all-cause mortality (P<0.05; Table 2). The risk of mortality was 45% lower (hazard
ratio = 0.55 [95% CI: 0.37, 0.82]) among patients without current/historical afib/aflutter than in those with. In an expanded
stepwise model selection analysis including 23 baseline demographic and clinical covariates, current/historical afib/aflutter
was not a significant independent predictor. This model showed BUN and NT-proBNP concentrations, 6MWT distance,
genotype, treatment, and GLS to be significant independent prognostic factors for all-cause mortality (P<0.01; Table 2).

Summary & Conclusion: Patients in ATTR-ACT with ATTR-CM and current/historical afib/aflutter were older, more
likely to be male, have a wild-type genotype, and more advanced heart failure than those without. A Cox model including
treatment, genotype, and NYHA class, identified current/historical afib/aflutter as a significant independent predictor of all-
cause mortality. In an expanded stepwise selection model, current/historical afib/aflutter remained important but was less
prognostic compared to other covariates. Overall, these results demonstrate the importance of afib/aflutter in patients with
ATTR-CM. NCT01994889
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Figure 1. Baseline demographics and clinical characteristics for patients in
ATTR-ACT with and without current or historical afib or aflutter at baseline

mean ng/ml (L@, UQ)

[n=313]

0.14(0.09, 0.19)

Current or historical afib or aflutter at baseline?
Yes n=314 No n =127

Age, mean (SD) years 74.9(6.8) [ 73.0(7.3)
Sex, %

Male [ 911 [ 88.2

Female | 59 | 118
Race, %

White 86.0 68.5

Black 10.5 23.6

Asian 26 7.9

Other 1.0 0.0
Ethnicity, % n=312 n=217

Not Hispanic or Latino 97.4 95.3

Hispanic or Latino 26 47
Genotype, %

Wild-type | 80.6 | 64.6

Variant [ 19.4 [ 354
NYHA Class, %

Lorll 65.3 74.8

1] 4.7 252
ﬁ]hgm;ndﬁtafgebm 3350 (259.0, 435 0) 3900 (303 0, 451 0) Figure 2. Cox models for independent predictors of all-cause mortality
NT-proBNF, Covariate Hazard ratio P value
median pa/ml (LQ, UQ) 34145 (2075.0, 5213.6) | 2222.0 (1274.0, 3873.7) (95% CI)
Troponin I, 0.14(0.08, 0.20) Initial model

(replicating primary outcome in ATTR-ACT with addition of afib/aflutter)
BUN, median mgidl (LQ,UQ) 27.9(21.8,35.0) 24.0 (19.0, 30.0) Treatment (tafamidis vs placebo) 0.72(0.525, 0.991) 0.0438
_ﬁcawg@wes — — Genotype (variant vs wild type) 2.27(1.619,3.192) =0.0001
A n =310 n=126
Median % (LQ, UQ) 49.1 (41.4, 55.5) 52.0 (430, 57.3) NYHA class (U1l vs ll) 0.36(0.261,0.497) | <0.0001
250%, % patients 477 57. Current/historical afib/aflutter (no vs yes) | 0.55(0.368, 0.821) 0.0034
ilb‘?}gofgf% E?tl':gts ggg %g Final expanded stepwise selection model
, % patiel . .
LVEDD m: dian mm 116(37.0,46.2) 122 (370, 46.6) Treatment (tafamidis vs placebo) 0.57(0.413,0.791) | 0.0008
i [n=307] [n=124] Genotype (variant vs wild type) 1.79 (1.277, 2.519) 0.0007
LV mass, median g e R B T EMWT distance 1.00(0.993,0.99) | <0.0001
n =307] [n=123]
. 89(-110,69) 98119, -75) NT-proBNP concentration 1.52(1.174, 1.963) 0.0015
GLS, median % _ _
[n =307] [n = 126] BUN concentration 1.02 (1.012, 1.034) =0.0001
B6MWT, six-minute walk test; afib, atrial fibrillation; aflutter, atrial flutter; ATTR-ACT, 1.08 (1.025, 1.138) 00042
Tafamidis in Transthyretin Cardiomyopathy Clinical Trial; BUN, blood urea nitrogen; GLs — _ - M _
GLS, global longitudinal strain; LQ, lower quartile; LV, left ventricular; LVEDD, left BMWT, six-minute walk test; afib, atrial fibrillation; aflutter, atrial flutter; ATTR-

ventricular end diastolic diameter; LVEF, left ventricular ejection fraction; NT-proBNP,
N-terminal pro-B-type natriuretic peptide; NYHA, New York Heart Association
S0, standard deviation: UQ. upper quartile.

References

~NOoO O~ WN =

. Ruberg et al. JACC. 2019;73(22):2872-91.

. Griffin et al. JACC CardioOncol. 2021;3(4):488-595.
. Dale et al. Am J Cardiol. 2021;157:107-11.

. Sanchis et al. Amyloid. 2019;26(3):128-38.

. Donnellan et al. JACC Clin Electrophysiol. 2020;6(9):1118-27.
. Longhi et al. Amyloid. 2015;22(3):147-55.

. Maurer et al. NEJM. 2018;379(11):1007-16.

ACT, Tafamidis in Transthyretin Cardiomyopathy Clinical Trial; BUN, blood urea
nitrogen; Cl, confidence interval; GLS, global longitudinal strain; NT-proBNP,
e natriuretic peptide; NYHA, New York Heart Association.

N-terminal pro-B-t

Support & Funding: This study was sponsored by Pfizer. Medical writing support was provided by Jennifer Bodkin of
Engage Scientific Solutions and funded by Pfizer.



ORAL PRESENTATIONS OPO11

Long-term safety and tolerability of acoramidis (AG10) in symptomatic transthyretin
amyloid cardiomyopathy: Updated analysis from an ongoing phase 2 open-label
extension study
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Background: A Phase 2 randomized, double-blind, placebo-controlled, 28-day trial evaluating the oral transthyretin (TTR)
stabilizer acoramidis enrolled 49 individuals with symptomatic TTR amyloid cardiomyopathy (ATTR-CM).

Objective: Here we report an update on long-term outcomes in the open-label extension (OLE) study.

Material & Methods: Participants who completed the Phase 2 study' and enrolled in the OLE received oral acoramidis
HCI 800 mg twice daily. Clinical and laboratory assessments were performed on days 1, 14, and 45 and at 3-month intervals
thereafter.

Results: A total of 47 participants enrolled in the OLE. Based on available data through August 31, 2021, 31 participants
remained in the study. The median exposure time was 35 months. Acoramidis was generally well tolerated; adverse events
were consistent with disease severity, concurrent illness, and age. Change from baseline in N-terminal pro-brain type
natriuretic peptide (NT-proBNP) at 30 months is shown in Fig. 1. Acoramidis demonstrated near-complete TTR stabilization.
Serum TTR levels were sustainably increased from baseline, with mean concentration rising from 21.55 mg/dL at baseline
to 30.06 mg/dL at Month 30 (+41%; reference range 20-40 mg/dL). Near-complete stabilization was verified using
established ex-vivo assay with mean stabilization of 102.5 + 8.9% at Month 30.

Summary & Conclusion: Long-term treatment with acoramidis was generally well tolerated and resulted in a median
decline in NT-proBNP levels, normalization of serum TTR, and sustained stabilization of TTR in individuals with
symptomatic ATTR-CM. Further evaluation in a Phase 3 trial is ongoing.

References:
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Figure 1. Cumulative distribution of change from baseline in NT-proBNP at month 30
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Chronic Intravenous Inotropic Therapy in Cardiac Amyloidosis
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Background

The feasibility of using chronic intravenous inotropic support (CIIS) in patients with advanced
heart failure due to cardiac amyloidosis (CA) has not been evaluated. CIIS may present a viable
option to improve the quality of life of CA patients despite the risk for complications.

Objective
We sought to evaluate the use of CIIS in CA patients as palliative and/or bridge therapy to heart
transplantation (HT).

Methods

A single center retrospective cohort study of all CA patients placed on CIIS from 2011 to 2022
was conducted. Adverse Events including hospitalizations due to Ventricular Arrhythmias
(VAs), Acute Decompensated Heart Failure (ADHF), and infections were reviewed and analyzed
using descriptive statistics.

Results

The study group consisted of 44 patients of which 16% were subtyped as AL (n=7), 54% as
hereditary ATTR (hATTR, n=24), and 23% as wild type ATTR (WtATTR, n=10). Demographic
features included 64% men (n=28), 80% Black patients (n=35), with mean age 74 + 7years.
Three patients (7%) were identified as having CA but subtype was not noted. There was a total
of 94 admissions post-CIIS. AL patients were on CIIS for 43 days on average (ranging from 10
to 142 days), with 86% (n=6) of them surviving less than 90 days. This same cohort experienced
a total of 6 admissions post-CIIS with worsening cardiogenic shock (33%, 2 out of 6 admissions)
as the leading cause of hospitalization. Hereditary ATTR patients fared better with a mean length
of CIIS of 282 days and 33% (n=8) surviving >12 months. Amongst this group, most common
causes of hospitalization were ADHF (47%, 29 out of 62 admissions), worsening cardiogenic
shock, (18%, 11 out of 62) and infections (13%, 11 out of 62). Two hATTR patients were also
successfully bridged to receive heart +/- liver transplantation. In the wtATTR subgroup, 30%
(n=3) lived past 12 months, with an average length of 295 days on CIIS. ADHF (48%, 10 out of
21 admissions) was the leading cause of hospitalization. There were no hospital admissions for
implantable cardioverter defibrillator (ICD) discharges though it is notable that 61% (n=27) of
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CA patients had an ICD or wearable cardioverter/defibrillator device. There was a single case
that noted VAs as the primary cause of hospitalization. Central line access malfunction,
gastrointestinal bleeding and thromboembolic events were some of the noncardiac causes of
hospital admissions. See Figure 1.

Conclusion

In a large single center cohort, CIIS is a feasible treatment for CA patients with ATTR patients
demonstrating the capacity to tolerate this therapy for extended periods of time allowing for
successful bridging to transplant in several instances. Future research should be focused on risk
stratification for patient selection, quality of life assessment, and strategies to reduce
hospitalizations of CA patients on CIIS.

Adverse Events during CIIS
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Figure 1: Adverse Events during Chronic Intravenous Inotropic Therapy. Legend: CIIS= Chronic
Intravenous Inotropic Support; AL=Amyloid Light Chain; hATTR=hereditary Transthyretin
Amyloid; wtATTR=wild-type Transthyretin Amyloid; CA=Cardiac Amyloidosis; ADHF=Acute
Decompensated Heart Failure; VAs=Ventricular Arrhythmias.
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Tolerability and side-effects of therapy in an open-label trial of inotersen for
transthyretin amyloid cardiomyopathy (the INOCARD trial)
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Background: Inotersen is a second-generation antisense oligonucleotide targeted to reduce transthyretin (TTR) protein
secreted by the liver. The FDA approved inotersen for patients with hereditary amyloid TTR (ATTR) polyneuropathy in
October 2018, but the drug is not approved for ATTR cardiomyopathy. In the pivotal trial of inotersen for familial amyloid
polyneuropathy (FAP), the mean age was 59 years and 22% of inotersen-allocated patients failed to complete the trial
compared to 13% on placebo. Although cardiomyopathy was present in 63% of patients, those with more than mild heart
failure were excluded (1). In contrast to FAP, the precursor protein in predominant cardiac TTR amyloidosis is most
commonly wild-type and patients tend be in their 8" decade and above. We therefore designed an open-label study to
determine the safety and efficacy of inotersen in patients with ATTR cardiomyopathy, either hereditary or wild-type.

Objective: The purpose of the study was to examine the (i) general wellbeing, (ii) functional and structural changes in
the heart, (i) cardiac biomarker levels, and (iv) tolerability of the drug in patients with ATTR cardiomyopathy treated with
inotersen. Here we report the side-effect profile in this 24-month open-label study of inotersen for ATTR cardiomyopathy.

Material & Methods: All patients were treated with a fixed dose of 300 mg inotersen weekly, self-administered
subcutaneously with pre-filled syringes in rotating sites of the abdomen. Safety labs analysing platelets, creatinine, and
eGFR were drawn every other week, and patients were only permitted to self-inject once the Pl had reviewed the labs and
given approval to proceed. If platelets fell below 75 k/pL, or if the eGFR fell below 40 mL/min/1.73m? or decreased greater
than 50% from baseline, study drug was stopped until further testing showed improvement. Subjects had a cardiac MR,
ECG, echocardiogram, 6-minute walk test, CPET, physical exam and comprehensive blood work every 6 months.

Results: Of 31 enrolled patients (mean age 72 + 17yr, 28 wild-type, 30 males), 14 completed and 16 discontinued the
trial prematurely with 1 sudden death during the study. Discontinuation was due to worsening renal function in 7 and
worsening heart failure in 5 (of whom one subsequently died within a month after drug termination). Thrombocytopenia,
anaphylaxis, hepatic dysfunction and hepatic failure led to drug discontinuation in 1 patient each. Among the 8 patients
who discontinued prematurely due to renal impairment or thrombocytopenia, kidney and platelet count (figure) returned to
normal or stabilized. Among the 14 patients who completed the 104 weeks of the study, only 4 were able to self-administer
inotersen without a hold because of side-effects. Inotersen was held 1-3 times in 8 patients and = 4 times in 2 patients.

Summary & Conclusion: Inotersen therapy for ATTR cardiomyopathy is poorly tolerated and often requires
discontinuation for serious side effects. Even when tolerated, it requires frequent monitoring with occasional temporary
holds due to platelet decrease or renal dysfunction.The discontinuation rate among this older population with predominant
wild-type amyloid cardiomyopathy appears to be higher than in the pivotal trial of the drug for familial amyloid
polyneuropathy. The next-generation antisense oligonucleotide, eplontersen, currently being studied in a multicenter
randomized trial, appears in preliminary data to have a more favorable side-effect profile and holds promise for a safer
therapy than inotersen.
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Study Subject's Platelet Count Over 1 Year in Trial
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Figure 1: The platelet count of a study subject over the course of one year until trial discontinuation. Blue bubbles indicate
study drug administration, while red bubbles indicate a hold on study drug injection. As study drug was injected weekly,
platelets gradually dropped lower, but after study drug was halted, platelets rose up again.
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Looking over your shoulder to catch amyloidosis earlier: shoulder pathologies are
significantly more prevalent in patients with transthyretin cardiac amyloidosis
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Background: Transthyretin cardiac amyloidosis (ATTR-CA) and light chain cardiac amyloidosis (AL-CA) are protein
misfolding diseases that manifest in the heart often as underrecognized causes of restrictive cardiomyopathies in older
adults.”? ATTR-CA has been associated with multiple orthopaedic pathologies, such as, carpal tunnel syndrome (often
bilateral), spinal stenosis, stenosing tenosynovitis (trigger finger), ruptured bicep tendons (RBT), rotator cuff tears (RCT), and
lower extremity (hip and knee) arthroplasty years before it manifests in the heart.>” There have been no studies on a wider
range of shoulder pathologies in these patients.

Objective: The main purpose of this study was to report the prevalence of shoulder pathologies including shoulder
replacement surgery (arthroplasty), shoulder arthroscopy, rotator cuff tears, labral tears, adhesive capsulitis (frozen shoulder),
and shoulder instability in the CA population. An additional aim was to examine the prevalence of shoulder arthroplasty in the
ATTR-CA and AL-CA population compared to an age-matched control group of the general population. The final aim was to
describe the timing of rotator cuff tears and shoulder arthroplasty relevant to patients’ diagnosis of CA.

Material & Methods: In this single-center, retrospective, case-control study, 1310 patients with cardiac amyloidosis, 830
with ATTR-CA, and 480 with AL-CA from our database were analyzed. Prevalence data for shoulder pathologies and other
orthopaedic manifestations were collected. Odds ratios for CA patients who underwent shoulder arthroplasty compared against
the age-matched published estimate of over 300 million patients in the general population were determined.® Years between
a patients’ first shoulder pathology (i.e., shoulder arthroplasty) and the year of their diagnosis with CA were determined using
data from patients with a known date of surgery.

Results: Overall, 24.7% of CA patients presented with any form of shoulder pathology, which was more frequently found in
patients with ATTR-CA compared to patients with AL-CA (p<0.001, Figure 1). Rotator cuff tears and other shoulder pathologies
(i.e., shoulder arthroscopy) were most frequent, followed by shoulder arthroplasty. Significantly more ATTR-CA patients
presented with rotator cuff tears (p<0.001), other shoulder pathologies (p<0.001), and shoulder arthroplasty (p=0.003)
compared to AL-CA patients. The odds of ATTR-CA and AL-CA patients ages 60-years or older who underwent shoulder
arthroplasty was 6.05 times greater (95% CI [4.26, 8.60]) and 1.63 times greater (95% CI [0.67, 3.94]), respectively, in
comparison to age-matched controls (Figure 2). Patients with ATTR-CA also experienced their first rotator cuff tear a median
of 7 years (IQR=2-13) and first shoulder replacement a median of 4.5 years (IQR=0-9) before diagnosis, which was earlier
than those with AL-CA at 2 years (IQR=0-5.5) and 2 years (IQR=-0.5-4), respectively.

Summary & Conclusion: Shoulder pathologies are common in patients with ATTR-CA and may help to identify CA patients
earlier in their disease progression. Thus, in addition to routinely asking patients about carpal tunnel syndrome, spinal stenosis,
and biceps tendon rupture, clinicians should also routinely ask about a history of rotator cuff tear and other shoulder pathologies
to strengthen suspicion of possible CA. The findings of this study may help clinicians suspect the disease earlier as well as
potentially stimulate interest in ascertainment protocols for amyloid deposition during shoulder surgery in selected patients.
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Figure 1. Prevalence of shoulder pathologies in the CA population.

Figure 2. Odds ratios of TKA, THA, and shoulder arthroplasty among patients with AL-CA and ATTR-CA compared to the age
matched controls (60 years and over). Control data for TKA and THA are from Maradit et al. J Bone Joint Surg Am. 2015.
Control data for shoulder arthroplasty are from Farley et al. J Bone Joint Surg Am. 2021.
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SARS-CoV-2 infection in systemic amyloidosis: the International Society of
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Background: Systemic amyloidosis causes multi-organ dysfunction and patients can be at higher risk of complications
and death due to SARS-CoV-2 infection. The International Society of Amyloidosis (ISA) Board called for an international
data collection on patients with amyloidosis and COVID-19 in April 2020.

Objective: To report the data of the ISA survey on patients with systemic amyloidosis and COVID-19 from 4/2020 to
12/2021.

Materials & Methods: All members of the ISA were invited. All patients suffering from amyloidosis who experienced a
SARS-CoV-2 infection were eligible. Data collection started before vaccines were available and therefore vaccine status
was not collected. However, to account the effect of vaccination we compared data of patients enrolled before and after
12/2020. This might also reflect improvement in supportive care with the increasing experience in managing the infection.
Sixteen institutions contributed to the project. At the data lock of December 1, 2021, 200 patients were collected. The
distribution of diagnoses were systemic AL, 61%; transthyretin amyloidosis (ATTR), 31% [ATTRwt, 21%, and ATTRy,
10%]; localized 9 (4.5%); systemic AA 4 (2%); and Apolipoprotein A1 amyloidosis,3 (1.5%). We focused our analysis on
patients with systemic AL and ATTR and main clinical data are reported in the Table.

Results: Among ATTR patients, 48% were hospitalized, 12% of whom required ventilation and an additional 19% were
treated with supplementary oxygen. 54% of ATTR patients received pharmacological therapy. Among patients with AL
amyloidosis, 44% were hospitalized, 12% required ventilation, and an additional 22% were treated with oxygen. Forty-two
percent of AL patients received pharmacological therapy for COVID-19. Acute respiratory distress syndrome (ARDS) was
reported in 11 (17%) patients with ATTR and 18 (15%) with AL. Twelve of the 18 AL patients with ARDS (66%) were on
active chemotherapy. The infection was fatal in 25/184 (14%) cases: ATTR, 9 (14%); and AL,16 (13%). Recovery with
sequelae rates were 3% for ATTR and 5% for AL. Overall, 15 patients with ARDS survived. All ATTR patients who died
had heart involvement and at least one comorbidity. Seven of the 16 AL patients who died were on active chemotherapy
at the time of SARS-CoV?2 infection. Two patients with AL kidney involvement recovered from COVID-19 but developed
subsequent worsening of renal function, requiring dialysis in one case. No differences were seen in the number of patients
who had a severe presentation (pneumonia or ARDS) and in death rate between 2020 and 2021.

Summary and Conclusions: Participating centers are encouraged to report mild and asymptomatic patients, yet we
cannot exclude a referral bias. Severity and outcome of COVID-19 in patients with systemic amyloidosis is comparable to
that of other frail patients. For instance, mortality rate is lower than in multiple myeloma (33%)" and it is in the lower range
of hematological malignancies in general (range from 13 to 39%)?. Being on active chemotherapy for AL amyloidosis was
associated with worst presentation of the SARS-CoV2 infection.
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Table. Characteristics & outcomes of 184 patients with systemic amyloidosis and SARS-CoV2 infection

Variable

AL, n=121
N (%) — median (IQR)

ATTR, n=63
N (%) — median (IQR)

Diagnosis year, 2020 /2021, n

75/46

46 /17

Age, years 64 (62, 66) 75 (70, 79)

Male sex 68 (56) 52 (82)

Organ involvement

Heart/kidney 73 (60) / 80 (66) 54 (85)/6 (9)
Liver/Soft tissue 13 (11)/ 20 (16) 1(1)/8(12)
PNS/ANS/>2 organs 11(9)/9 (7)1 62 (51) 21(33)/8(12)/8 (12)

Comorbidities

Hypertension / Ischemic heart disease 48 (39) /13 (11) 30 (48) /17 (27)
Diabetes / COPD 11(9)/7 (6) 9 (14)/4 (6)
On active treatment 48 (39) 35 (55)

Symptoms of COVID-19

Fever / Cough 68 (56) / 59 (49) 38 (60) / 35 (55)
Anosmia / Ageusia 19 (16)/19 (16) 5(8)/6(9)
Pneumonia / ARDS 55 (45) / 18 (15) 38 (60) /11 (17)
Outcomes

Hospitalization 53 (44) 30 (48)
Invasive/non-invasive ventilation 7(6)/7(6) 1(1)/7(11)
Supplementary O2 27 (22) 12 (19)

Steroid therapy 30 (25) 16 (25)

Antiviral therapy 14 (11) 10 (16)
Anticoagulation therapy 18 (15) 9 (14)

PNS, peripheral nervous system; ANS, autonomic nervous system; COPD, chronic obstructive pulmonary disease; ARDS,

acute respiratory distress syndrome.
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Background

Transthyretin cardiac amyloidosis (ATTR-CM) is a progressive and fatal cardiomyopathy. Treatment
options in patients with advanced heart failure are limited to cardiac transplantation (CT). Despite small
case series demonstrating comparable outcomes with CT between patients with ATTR-CM and non-
amyloid cardiomyopathies, ATTR-CM is considered to be an absolute contraindication to CT in some

centres, in part due to a perceived risk of amyloid recurrence in the cardiac allograft.
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Objective
To assess outcomes in ATTR-CM patients following CT, in particular assessing for cardiac graft amyloid

infiltration.

Methods

We retrospectively evaluated all ATTR-CM patients assessed at the UK National Amyloidosis Centre
between 1990 and 2020 who underwent CT. Pre-transplantation disease and patient characteristics were
determined and outcomes were compared with our large cohort of non-transplanted ATTR-CM patients.

Censor date was 30" April 2022.

Results

Eleven (9 male, 2 female) patients with ATTR-CM underwent CT including 8 with wild-type ATTR-CM
and 3 with variant ATTR-CM (ATTRv) — specifically the p.Val421lle, p.Gly73eAla and Ser43Asn TTR
gene variants. Median age at CT was 60.3 years and median follow up post-CT was 65.7 months. Pre-
transplant, one patient was NYHA functional class IV, seven were functional class III and three were
functional class II. Median (range) NT-proBNP concentration pre-transplant was 4478ng/L (1057-
8778ng/L), median (range) left ventricular ejection fraction (LVEF) was 39% (27-56%) and mean (IQR)
interventricular septal thickness (IVSd) was 18 mm (15.9-20.1 mm). At diagnosis, 6 patients had NAC
ATTR stage II disease, 4 had stage I disease and the NAC ATTR stage was not evaluated in the remaining

patient.

Post-CT renal impairment, including both acute kidney injury thought to be due to perioperative
hypoperfusion, and progressive chronic kidney disease (CKD) was common and occurred in 8/11 CT
recipients. Three patients required temporary post-operative haemodialysis with two recovering normal
renal function, a further four were left with CKD. The final patient developed progressive CKD due to
calcineurin inhibitor use. At time of censor no patients had recurrence of amyloid in the cardiac allograft
as assessed by Tc-DPD scintigraphy and/or endomyocardial biopsy. All surviving patients were NYHA

functional class I.
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One, three, and five-year survival was 100%, 89% and 86%, respectively. Four patients died at 2.3, 6.2,
17.7 and 19.4 years post CT. The patient that died at 2.3 years died of complications related to p.Gly73Ala
vATTR leptomeningeal amyloidosis. Survival among the cohort of patients who underwent CT was
significantly prolonged compared to UK patients with ATTR-CM generally regardless of NAC ATTR

disease stage (p<0.006) and compared to patients diagnosed under 65 years of age (p=0.028). (Figure 1)

Conclusion
CT is well-tolerated, restores functional capacity and improves prognosis in ATTR-CM. The risk of
amyloid recurrence in the cardiac allograft appears to be low. Careful consideration for CT should be

given to patients with TTR variants associated with leptomeningeal disease.

4th — 8th September 2022 | Heidelberg 59
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Figure 1. Kaplan-Meier survival curves in 814 patients with ATTR-CM stratified by NAC Disease Stage
and compared to cohort who underwent cardiac transplantation. Cardiac transplantation in this small
cohort of selected patients was associated with a substantial prolongation of life expectancy compared to
patients who did not undergo cardiac transplantation (Transplant vs NAC ATTR Stage I, p=0.005;
Transplant vs NAC ATTR Stage II, p=0.002; Transplant vs NAC ATTR Stage 111, p<0.001) including the

cohort of 71 NAC patients who were diagnosed with ATTR-CM under age 65 years (p=0.028).
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Background: Systemic amyloidosis is a multi-organ disorder with variable presentation due to the heterogeneity of organ
involvement in the diverse forms of amyloid diseases. Consequently, rapid and accurate diagnosis is challenging. Herein,
we present the final results of the first-in-human study of the amyloid-reactive peptide 24I-AT-01, (24l-p5+14), for the
detection of diverse forms of systemic amyloidosis in abdominothoracic organs, including the heart (NCT03678259).
Peptide AT-01 is a synthetic, highly charged polypeptide capable of specifically binding two ubiquitous constituents of
amyloid deposits — heparan sulfate glycosaminoglycans and amyloid fibrils (1,2).

Objective: In addition to monitoring safety and determining dosimetry, the single-site open-label Phase 1/2 trial was
designed to evaluate the organ-specific radiotracer uptake positive percent agreement (PPA; sensitivity) in patients with
diverse forms of amyloidosis and the organ-specific negative percent agreement (NPA; specificity) in healthy subjects. In
addition, cardiac and renal retention of '24I-AT-01 was quantified and compared to serum biomarkers associated with organ
function.

Material & Methods: The study enrolled a total of n=57 subjects (>18 years of age). Fourty-eight subjects (n=48) had
systemic amyloidosis (n=23 AL; n=20 ATTR; n=2 ALECTZ2; n=1 AGel; n=1 ALys; n=1 AApoa1), two (n=2) subjects had
localized AL amyloidosis, two (n=2) subjects were asymptomatic ATTRv carriers, and a cohort of five healthy volunteers
(n=5) were imaged. In addition to safety, the primary outcome measure was localization of '>4-AT-01, by PET/CT imaging
following a single dose via intravenous infusion, in organs known or suspected to contain amyloid based on evaluation of
the medical record. Patients had a confirmed diagnosis of amyloidosis (based on biopsy, genotyping, or imaging studies).
Blood samples were collected 24 h prior to adminstration of ~1.4 mg of 24I-AT-01 (<2 mCi |-124) as a single 1V bolus.
PET/CT images were acquired 5-6 h post injection using a low dose CT (120 kVp, 50 effective mAs). PET/CT images were
reviewed by a radiologist who was blinded to the clinical status of the subject, and organ-specific sensitivity was assessed
in comparison to organ-associated amyloidosis based on observations made in the clinical record.

Results: Overall, '>*I-AT-01 was well tolerated, with no deaths or drug-related serious adverse events. The gender-
averaged, whole-body effective dose for '24I-AT-01, assessed in the first three subjects (n1=3), was estimated to be 0.24 +
0.02 mSv/MBgq. '»#I-AT-01 was detected in one or more organs in >90% of patients with systemic amyloidosis, including
uptake in the heart, kidney, liver, and spleen. The PPA between clinical evaluation and '?*I-AT-01 imaging in the heart and
kidneys was 96.2% (95% ClI: 80.4 — 99.9; n=26) and 78.6% (95% CI: 49.2 — 95.3; n=14), respectively. The NPA, assessed
in healthy subjects, for the heart and kidneys was 100% and 80%, respectively (n=5). '>*l-AT-01 was seen above blood
pool levels in the liver and kidney in one healthy subject (n=1; both organs were identified in one individual) but was later
considered equivocal. Cardiac uptake of the radiotracer (SUVRmean) correlated significantly with serum Nt-proBNP levels
in patients with AL (rs = 0.48, p = 0.018, n=24) but not in those with ATTR (rs = 0.28, p = 0.241, n=20).

Summary & Conclusion: '?4|-AT-01 infusion was well tolerated. Amyloid deposits were detected in patients with
diverse forms of amyloidosis, by PET/CT imaging of '24I-AT-01, with high sensitivity, notably in the heart. The study results
support the overall safety of 124|-AT-01, the acceptable whole-body effective radiation dosimetry, and the potential utility of
124|.AT-01 as a diagnostic imaging agent for the detection of cardiac amyloidosis, as well as amyloid deposits in other
abdominothoracic organs.
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Figure 1.: Detection of amyloid in numerous anatomic sites imaged by PET/CT imaging of 24-AT-01.
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Pan-amyloid reactivity of radioiodinated peptide 24-AT-01 in patients with systemic
amyloidosis demonstrated by PET/CT imaging
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Background: There are at least 17 different types of systemic amyloidosis (1), each defined by the precursor protein
that misfolds and deposits as insoluble fibrils in organs and tissues. Systemic amyloidsoses are characterized by multi-
organ involvement and diverse symptomology, which hinders accurate, early diagnosis and full appreciation of the extent
of organ involvement with amyloid deposits. To address this, a pan-amyloid reactive peptide, AT-01 (p5+14), has been
developed that can bind diverse types of amyloid through multivalent, electrostatic interactions with the ubiquitously present
glycosaminoglycans and proteinaceous fibrils (2). When labeled with iodine-124, AT-01 can detect systemic amyloid by
PET/CT imaging (3).

Objective: The imaging agent, '2*I-AT-01, has been evaluated in a Phase 1/2 PET/CT imaging study for the detection of
amyloid pathology (NCT03678259). One goal of the trial was to investigate the uptake of the radiotracer in patients with
diverse systemic amyloidoses, which was predicted in preclinical studies.

Material & Methods: Patients >18 years with an amyloidosis diagnosis were eligible. A total of 50 patients with light
chain (ALk and ALA, n=25), transthyretin (ATTRv and ATTRwt, n=20), leukocyte chemotactic factor-2 (ALECT2, n=2),
lysozyme (ALys, n=1), gelsolin (AGel, n=1), and apolipoprotein-A1 (AApoA1, n=1) completed the study. Five healthy
subjects were imaged to assess the physiological distribution of the radiotracer. Herein, we report results from
representative subjects enrolled in the trial who had diverse amyloid types. These patients received 1.4 + 0.2 mg of '24I-
AT-01 (74.3 = 1.1 MBq, with the exception of one ALECT2 patient who received 38.5 MBq) administered as a single IV
bolus, and whole-body PET/CT images were acquired at 5 h post injection.

Results: Uptake of >*I-AT-01 was observed in abdominothoracic organs, consistent with disease distribution described
in the medical record and literature reports, in patients with all types of amyloidosis evaluated. The distribution of radiotracer
in healthy subjects was consistent with renal catabolism and peptide dehalogenation, with subsequent redistribution and
clearance of free radioiodide.

Summary & Conclusion: AT-01 is a pattern recognition peptide that binds electronegative motifs, with appropriate
spacial distribution, on fibrils and highly sulfated heparan sulfate glycosaminoglycans in amyloid deposits. Thus, peptide
binding is unbiased to the primary amino acid sequence of the amyloid precursor protein, and it does not require a fibril-
specific neo-epitope. Consequently, '24I-AT-01 can be used to visualize, by PET/CT imaging, many types of amyloid in
numerous abdominothoracic organs, including the heart and kidneys.
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Figure 1.: Physiological and amyloid-associated uptake of '24I-AT-01 in healthy subjects and patients with diverse forms
of systemic amyloidosis. Maximum intensity projection PET images of representative healthy subjects and patients with
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amyloidosis. All patients were administered 74 MBq (+/- 10%) |-124 and images were scaled to a minimum and maximum
0 — 15,000 Bg/cc, except ALECT2, who received 38.5 MBq and where the image is scaled to 7500, Bg/cc.
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Tracking multi-organ treatment response in systemic AL-amyloidosis with cardiac
magnetic resonance derived extracellular volume mapping
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Background: Systemic light-chain (AL) amyloidosis commonly involves the liver, spleen and
heart. Cardiac magnetic resonance (CMR) with extracellular volume (ECV) mapping has

demonstrated accuracy in measuring hepatic, splenic and cardiac amyloid infiltration.

Objective: To assess: (1) multi-organ response to treatment using ECV mapping, (2) the
association between baseline liver, spleen and myocardial ECV and prognosis, and (3) the

association between changes in ECV and prognosis.

Material and methods: We identified 351 patients who underwent baseline serum amyloid P

component (SAP) scintigraphy and CMR at diagnosis, of which 171 had follow-up imaging.

Results & Discussion: Liver and spleen ECV correlated with amyloid load assessed by SAP
scintigraphy (R=0.751,P<0.001; R=0.765,P<0.001, respectively), with serial measurements
accurately tracking treatment response. ECV regression was observed at 6-months in those

with a good haematological response (liver=15%, spleen=15%, heart=5%). The remaining



patients with a good response had stable liver and spleen ECVs, but 20% had cardiac
progression. By 12-months more patients with a good response demonstrated cardiac

regression (liver=30%,spleen=36%, heart=32%), and this trend was maintained at 24-months.

Baseline liver and myocardial ECV were independent predictors of mortality when adjusting
for liver, myocardial and spleen ECV (liver ECV: HR=1.03, 95%CI[1.01-1.05], P<0.001;
myocardial ECV: HR=1.05, 95CI%[1.03-1.07], P<0.001). Baseline myocardial ECV also
remained an independent predictor of mortality (HR=1.03, 95%CI[1.01-1.06], P=0.020) when

adjusting for NT-pro-BNP, troponin-T and ejection fraction.

Multi-variable analysis adjusting for haematological response, change in myocardial, liver and
spleen ECV demonstrated that haematological response, change in myocardial ECV (HR=1.11,
95%CI[1.02-1.19], P=0.011) and liver ECV (HR=1.06, 95%CI[1.01-1.11], P=0.015) remained

independent predictors of prognosis at 6-months.

Dichotomous assessment at 12-months demonstrated that liver regression and a stable liver
ECV, predicted survival compared to progression; and myocardial regression and a stable

myocardial ECV, predicted survival compared to progression.

Summary & Conclusions: Multi-organ ECV quantification accurately tracks treatment
response, and demonstrates different rates of organ regression, with the liver and spleen
regressing more rapidly than the heart. A good haematological response alone is likely to
induce visceral organ stabilisation/regression, but may not be sufficient to induce myocardial
stabilisation/regression. Liver and myocardial ECV at diagnosis and increases in ECV at 6-
months independently predict mortality. ECV mapping offers a multi-organ assessment of

treatment response and accurate prognostication.
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Figure 1. Left: SAP scintigraphy demonstrating liver and spleen regression. Corresponding

CMR with ECV mapping demonstrating liver, spleen and cardiac regression.

Right: SAP scintigraphy demonstrating liver progression and spleen regression. Corresponding

CMR with ECV mapping demonstrating liver and cardiac progression, and spleen regression.
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Figure 2. Left: SAP scintigraphy demonstrating spleen regression and a stable liver amyloid
load. Corresponding CMR with ECV mapping demonstrating spleen regression, and a stable

liver and myocardial ECV.

Right: SAP scintigraphy demonstrating spleen progression and no amyloid load in the liver.
Corresponding CMR with ECV mapping demonstrating spleen progression, a normal and

stable liver ECV, and a stable myocardial ECV.
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Regression of Cardiac Bone-Tracer Uptake in Patients with Hereditary Transthyretin
Amyloidosis after One Year Treatment with Patisiran. An early Marker of Treatment
Response?
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Background: Hereditary transthyretin amyloidosis (ATTRv) is a progressive disease characterized by extracellular
deposition of amyloid fibrils. Currently, several treatment options are available, one of the newest being gene silencing
therapy with patisiran. There is a need for early markers of disease progression and treatment effect.

Objective: This study evaluated the potential utility of 99mTc-labeled hydroxydiphosphonate (HDP) bone scintigraphy in
monitoring treatment effect of patisiran and compared bone scintigraphy to conventional follow-up parameters.

Material & Methods: In this retrospective cohort study, 23 ATTRv patients treated with patisiran and 15 ATTRYv patients
treated with a TTR-stabilizer were included. Data were collected from patient files and bone scintigraphies were evaluated
using Perugini scoring and heart-to-contralateral ratio (H/CL). Cardiac tracer uptake on bone scintigraphy, and conventional
parameters (left ventricular and inter septal wall thickness (LVPWt and IVSt) on echocardiography, amount of TTR in
subcutaneous abdominal fat tissue aspirate (SAFTA) and serum NT-proBNP levels) were compared before and during
treatment and changes in parameters were compared between the treatment groups.

Results&Discussion: Median treatment duration was 12 (interquartile range (IQR): 12 to 13) months in the patisiran
group and 25 (IQR: 23 to 26) months in the TTR-stabilizer group. During patisiran treatment, median H/CL decreased 0.44
(p<.001) and Perugini score decreased one point in 6 patients (26% of patients; p=.014). Cardiac tracer uptake did not
change significantly during TTR-stabilizer treatment. All conventional parameters did not change over time during patisiran
treatment, but did increase significantly during TTR-stabilizer treatment. Between the groups, the median change in H/CL
and in LVPW1 was significantly lower in the patisiran group. Median change in H/CL was -0.29 (IQR: -0.66 to -0.04) in the
patisiran group and +0.00 (IQR: -0.08 to +0.23) in the TTR-stabilizer group (p<.001). Median change in LVPWt was +0 mm
(IQR: -2 to +1.5 mm) in the patisiran group and +1 mm (IQR: +0.5 to +3 mm) in the TTR-stabilizer group (p=.043). The
changes in the other conventional parameters did not differ significantly between the treatment groups.

Summary & Conclusion: Our findings demonstrate that bone scintigraphy is the first modality to show therapy effect
of patisiran in ATTRv patients after one year of treatment. Cardiac tracer uptake did not change in patients treated with a
TTR-stabilizer. Conventional follow-up markers indicated progression of disease in patients treated with a TTR-stabilizer,
whereas these markers did not change in patients treated with patisiran. Bone scintigraphy might be able to detect early
treatment effect in ATTRv patients treated with patisiran.
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Figure 1.: Change in H/CL ratio on bone scintigraphy. A: during patisiran treatment. B: during TTR-stabilizer treatment.
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Figure 2.: Dot plots show the change in cardiac parameters during treatment with patisiran or a TTR-stabilizer. The solid
horizontal lines represent group medians.
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Real World Experience of Tc-DPD scintigraphy as a diagnostic imaqing
tool in amyloidosis
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Background: **"Tc-labelled DPD and HMDP scintigraphy have been utilized as a diagnostic tool for amyloid
cardiomyopathy for over a decade. Although endomyocardial biopsy remains the gold standard for
determining presence and type of cardiac amyloid, the combined findings of a Perugini grade 2 or 3
9mTc-DPD/HMDP scan and absence of biochemical evidence of a clonal dyscrasia have been widely adopted
as non-biopsy diagnostic criteria for ATTR amyloid cardiomyopathy (ATTR-CM)".

Objective: The primary objective was to evaluate the non-biopsy diagnostic criteria for ATTR-CM in a ‘real
world’ setting whilst proposing cutoffs for kappa/lambda serum free light chain ratio in CKD which, in
conjunction with absence of a serum or urine monoclonal band by immunofixation reliably exclude a clonal
dyscrasia (CD), an essential component of the diagnostic algorithm. Secondary objectives included
determining the wider role of DPD and HMDP scintigraphy in specialist amyloidosis centres.

Material & Methods: A multi-national retrospective study of 3354 patients with suspected or histologically
proven cardiac amyloidosis referred to specialist amyloidosis centres between 2015 and 2021, all of whom
underwent *®*"Tc-DPD/HMDP scintigraphy, serum and urine immunofixation, serum free light chain assay,
measurement of MDRD eGFR and echocardiography. Cardiac magnetic resonance imaging (CMR) was used
to supplement echocardiography and characterise cardiomyopathy in selected cases. Presence and type of
amyloid were determined histologically by Congo red staining, immunohistochemistry and/or proteomic
analysis and presence of amyloidogenic mutations were sought by sequencing of the TTR and APOA1 genes
where applicable.

Results: *"Tc-DPD/HMDP scans were Perugini grade 2 or 3 in 2080 patients, grade 0 in 1091 patients and
grade 1 in 183 patients. Seventy-nine percent (1636/2080) of patients with a grade 2 or 3 *™Tc-DPD/HMDP
scan had no biochemical evidence of a CD (i.e., fulfilled non-biopsy diagnostic criteria for ATTR-CM); amyloid
was detected in 403 biopsies from these 1636 patients and in every case (100%) was ATTR type. There was
no significant difference in survival between the 403 patients with histological presence of ATTR amyloid
corroborating a non-biopsy diagnosis of ATTR-CM and the remaining 1233 patients who fulfilled non-biopsy
diagnostic criteria for ATTR-CM without histological ‘proof of amyloid (Figure 1A, p=0.10). Presence of a CD in
ATTR-CM did not influence prognosis (Figure 1B, p=0.53). Among 284/1091 (26%) patients with a grade 0
9mTc-DPD/HMDP scan who did have cardiac amyloidosis, it was AL type in 276 (97%) cases, with 7/8
remaining cases being AApoAlV type. A CD was detected in 122/183 (67%) of patients with a grade 1
99mTc-DPD/HMDP scan and 106/122 (87%) of these patients had cardiac AL amyloidosis. Sixty of 61 (98%)
patients with a grade 1 **"Tc-DPD/HMDP scan and no CD had ATTR-CM.
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Summary & Conclusion: The non-biopsy diagnostic criteria, with inclusion of novel serum free light chain
ratio cutoffs according to eGFR for exclusion of a CD, remain highly specific for ATTR-CM in a real-world
setting, provided they are carefully adhered to. Absence of cardiac uptake on **™Tc-DPD/HMDP scintigraphy
all but excludes ATTR-CM, but occurs in a majority of patients with cardiac AL amyloidosis. In a patient with
suspected cardiac amyloidosis, the finding of a grade 1 **"Tc-DPD/HMDP scan accompanied by a CD strongly
suggests but does not prove AL type. The finding of a grade 1 **™Tc-DPD/HMDP scan in the absence of a CD
indicates likely ATTR-CM.
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Assessing left ventricular strain in cardiac amyloidosis: the importance of accurate
measurement technique.
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Background: Left ventricular (LV) speckle strain imaging (strain) measures the contraction of the heart along its long axis.
In patents with cardiac amyloidosis, abnormaities of strain occur early, and regional differences usually occur with relative
preservation of apical strain. Strain imaging is very reproducible, and changes in LV strain can thus detect changes in LV
function before an alteration in ejection fraction is detected. Since strain represents LV shortening, it is expressed as a
negative value, with normal values < -19.0%. In clinical studies of AL amyloidosis, an absolute change in strain of > -2%
is considered a clinically significant value, representing a change in LV function and reflecting prognosis. In untreated
cardiac TTR amyloidosis, median strain values deteriorate by an absolute -1.1% over 12 months, and tafamidis attenuates
this deterioration (2). Thus it is critical that high-quality echocardiographic studies are performed if strain changes are to
be used for prognostication or assessment of drug response. The LV wall in amyloidosis is usually thick due to infitration,
and it is recognized that strain measurements close to the endocardium tend to be greater than towards the epicardium,
representing an endocardial-epicardial gradient. Thus, if the region of interest (ROI) of strain measurent is not placed in
the correct part of the myocardium, values could be falsely high or low depending on the placement site, thereby affecting
reproducibility of serial measurements.

Objective: To determine the absolute differences in global longitudinal strain (GLS) in individual patients with amyloid
heart disease when measurements are made in the endocardial, midwall and epicardial segments of the heart, in order to
assess the clinical significance of inaccurate ultrasound positioning during echocardiography.

Material & Methods: All patients with amyloidosis undergoing echocardiography in our institution have the studies
performed by 1 of 2 specially-trained echocardiograpy technicians in order to assure maximum quality and serial study
reproducibility. All studies are performed on the same vendor’s instrument (GE) and stored in raw-data format and all strain
imaging is remeasured by 1 of 2 echocardiographer physicians, with careful ROI positioning to ensure complete coverage
of the myocardium in the longitudinal views. Strain imaging results are calculated by proprietary GE software and reported
as midwall strain, but the measurement technique allows assessment of epicardial and endocardial strain obtained on the
same beats. 17 longitudinal segments are individually recorded as a bullseye plot and the segmental scores averaged to
obtain GLS and plots can be obtained for each of the layers of the myocardium (figure). 20 patients with cardiac amyloidosis
(8 AL and 12 TTR) were randomly chosen and the GLS compared between epicardial, midwall and endocardial
measurements, analyzed by ANOVA.

Results: GLS in the individual 20 patients, measured in the midwall segment, ranged from -6.7% to —20.6% (mean
-12.26%; 25-75% percentile -8.7% to -15.3%). In every patient, strain was least negative in the epicardial layer and
greatest in the endocardial layer, with mean GLS for epicardium of -10.6%, mid- of -12.3% and epicardial of
-14.1% (p<0.0001) (Figure 1). In many patients, the color-coded segmental pattern of strain differed considerably among
the 3 layers, potentially leading to a subjective error in reporting the presence or absence of the well-described typical
“bullseye” appearance typical of amyloidosis had the ROI been incorrectly placed (figure 2).

Summary & Conclusion: Although strain imaging is a very reproducible measurement for assessing changes in LV
function in cardiac amyloidosis, failure to correctly position a region of interest at the time of image acquisition or raw-data
(re)interpretation may lead to clinically significant overestimation (if measured in endocardium) or underestimation (if
measured in epicardium) of the standard midwall strain reported and visualized by GE strain echocardiography software.
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Figure1 (left). Individual values for GLS at each layer. A more negative value indicates greater strain.

Figure 2. Patient with wild-type TTR amyloidosis, showing typical differences between longitudinal strain in the epicardial
(top left) layer (mean strain -5.8% with an apical segment of -8%), mid-ventricular (top right) layer (mean strain -8.0% , with
an apical segment of -13%) and endocardial (bottom left) layer (mean strain, -10.6%, with an apical segment of -23%).
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Background: Proton spin density (p) and T2-relaxation time (T2app) are microstructural markers of nerve tissue integrity
in vivo and have been successfully applied to quantify nerve lesions in different diffuse neuropathies in recent years.
Promising results were achieved in a small cohort of symptomatic and asymptomatic hereditary transthyretin (ATTRv)
amyloidosis, but data is limited."

Objective: To quantify peripheral nerve lesions in a large cohort of subjects with symptomatic or asymptomatic ATTRv
amyloidosis by analyzing p and T2app in the tibial nerve, and to prove their validity as novel biomarkers for early diagnosis,
estimation of disease severity, and macromolecular changes.

Material & Methods: 80 participants with genetically confirmed var TTR and 40 healthy volunteers prospectively underwent
neurologic and electrophysiologic examinations including assessments for the Neuropathy Impairment Score-Lower Limb
(NIS-LL). High-resoulution magnetic resonance neurography (MRN) was performed at the right mid to distal thigh by
applying axial 2D dual-echo TSE sequences with spectral fat saturation for T2-relaxometry (TE1=12ms, TE2=73ms,
repetition time 5210ms, acquisition time 7:30min). The tibial nerve was manually segmented on 10 consecutive central
slices per participant and p and T2app were calculated.

Results: 40 participants (31 men, 9 women; mean age 58.3+2.0 years) were classified as having symptomatic ATTRv
amyloidosis, while 40 participants were classified as asymptomatic carriers of the var TTR gene (varTTR-carriers; 17 men,
23 women; mean age 42.35+1.8 years). Controls were matched with varTTR-carriers (17 men, 23 women; mean age
42.35+2.3 years). Tibial nerve p differentiated well between symptomatic ATTRv amyloidosis, asymptomatic varTTR-
carriers, and controls (p<0.0001, F=30.86). In detail, p was markedly higher in symptomatic ATTRv amyloidosis
(484.2+14.8a.u.) vs. asymptomatic varTTR-carriers (413.1+9.4a.u.;p<0.0001) vs. controls (362.6+7.5a.u.; p<0.0001), and
higher in asymptomatic var TTR-carriers vs. controls (p=0.0044). Tibial nerve T2app was increased in symptomatic ATTRv
amyloidosis (70.6+1.8ms) vs. asymptomatic var TTR-carriers (62.3+1.3ms; p=0.0002) vs. controls (59.5+1.0ms; p<0.0001).
Differences in T2app between asymptomatic varTTR-carriers and controls did not exist.

In asymptomatic varTTR-carriers p showed positive correlations with tibial nerve distal motor latencies (DML), and inverse
correlations with tibial nerve conduction velocities (NCV) and compound muscle action potentials (CMAP) as well as with
sural nerve NCV and sensory nerve action potentials (SNAP). In symptomatic patients, positive correlations were found
between p and the NIS-LL. In symptomatic ATTRv amyloidosis T2app correlated positively with the NIS-LL and tibial nerve
DML, and inversely with tibial nerve NCV and CMAP, peroneal nerve NCV, and sural nerve NCV. No correlations were
found between T2app and demographic, clinical and electrophysiologic data in asymptomatic var TTR-carriers.

Summary & Conclusion: p best differentiates asymptomatic varTTR-carriers from symptomatic ATTRv amyloidosis and
controls. In addition, p correlates well with electrophysiologic markers on a subclinical level in clinically and
electrophysiologically completely asymptomatic varTTR-carriers, thus making it a useful biomarker for detecting nerve
injury at the earliest. T2app is only increased in symptomatic ATTRv amyloidosis, and correlates well with clinical and
electrophysiologic parameters in this group, suggesting it as a marker for estimating disease severity.
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Figure 1: Quantitative MRN markers

Mean values of tibial nerve p (A) and T2app (B) were plotted for controls, asymptomatic varTTR-carriers, and symptomatic
ATTRv amylodiosis. Tibial nerve p was lowest in healthy controls, increased significantly in asymptomatic var TTR-carriers,
and was highest in symptomatic ATTRv amyloidosis. Tibial nerve T2app was only increased in symptomatic ATTRv
amyloidosis versus asymptomatic varTTR-carriers, and versus controls.
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Assessment of the clinical value of whole-body MRI in untreated patients with
systemic light chain amyloidosis
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Background: Whole-body (wb) MRI for assessment of bone marrow (BM) infiltration with monoclonal plasma cells is
part of the recommended work-up in multiple myeloma (MM) [1]. Currently, wbMRI is not routinely performed in patients
with systemic light chain (AL) amyloidosis.

Objective: The purpose of this pilot study was to assess the clinical value of woMRI in patients with AL amyloidosis.

Material & Methods: We retrospectively assessed wbMRlIs (coronal T1 and fat suppressed T2 weighted sequences)
from the years 2006-2021 in all — at the time of MRI — untreated patients with AL amyloidosis and an underlying plasma
cell dyscrasia (PCD, n=48). MRIs were examined for 5 BM infiltration patterns known from MM work-ups (normal, diffuse,
focal, mixed [focal and diffuse] and salt-and-pepper) [2] or a novel pattern created for this study, namely T1/T2 hypointensity
with the attempt to reflect amyloid deposits in MRI (Fig. 1). The background for this grouping is that an increase in plasma
cell infiltration leads to a higher water content reflected by T1 hypointense/T2 hyperintense signal whereas amyloid
deposits replace the fatty BM without increasing its water content. In addition, MRIs were assessed for number of focal
lesions (FL), amyloid arthropathy (AA) (joint-associated FLs and soft tissue deposits), effusions, anasarca and organ size
measurements. Besides, established clinical markers in serum and BM were recorded and led with standard radiographic
features to the staging of the PCD in MGCS, SMM and MM. As our patient cohort was relatively small, descriptive analysis
was performed without testing for statistical significance.

Results: Median time interval from first diagnosis to MRI was 1.5 months (0-41 months). Pericardial effusion was found
in 1, pleural effusion in 9, ascites in 8 and anasarca in 10 patients. The highest median liver diameter was found in diffuse
(18.0 cm), the lowest in normal pattern (13.6 cm). Median dFLC of all patients was quite high with 564 mg/I. FLC ratio was
=100 in 9 of 10 patients with mixed pattern and in 6 of 7 with AA (Tbl. 1).

Patients with normal pattern in MRI had been diagnosed MGCS or SMM but not MM, 8 of 10 patients with mixed pattern
had been diagnosed MM and none MGCS what indicates that these MRIs reflect the PCD burden well also in AL
amyloidosis.

7 patients showed AA. 5 of these had a mixed pattern, 4 patients had = 10 FL, 6 had a FLC ratio = 100 and 6 had been
diagnosed MM showing a strong correlation of AA with advanced PCD stage. 7 other patients showed T1/T2 hypointensity
of the axial BM. Interestingly, amyloid was detected in 3 BM samples of 4 patients with T1/T2 hypointensity and histologic
congo-red staining of the BM biopsy and in 3 BM samples of 4 patients with AA.

Summary & Conclusion: WbMRI in AL amyloidosis gives information about the extent and pattern of plasma cell
infiltration of the BM and in addition diagnoses AA, effusions and anasarca. Patients with signs of AA in wbMRI tend to
have an advanced PCD (MRl infiltration pattern, laboratory markers). WoMRI may help in verification of suspected AA and
give an overview of the affected joints. WbMRI performed in MM showing AA may guide to a work-up for amyloidosis.
T1/T2 hypointensity of the axial BM in MRI may give a clue to amyloid deposition whereas in routine clinical practice the
diagnosis of amyloid deposits in BM is only made in the focal iliac bone biopsy. For evidence-based recommendations a
further prospective study with wbMRIs and examination of BM samples for amyloid deposits in a larger patient cohort is
needed.

Fig. 1: a (T1) +b (T2): Part of the wbMRI of a patient showing T1/T2 hypointensity of the axial BM.
¢ (T1) + d (T2): Extensive juxta-articular soft tissue deposits in a patient with clinical “shoulder pad sign”.

Bone marrow infiltration patterns in MRI MRI
Normal Diffuse Focal Mixed Salt & Tim2 Amyloid
Total number of patients 17 4 5 10
Diagnosis at time of MRI
MGCS 4 1 1 0 1
SMM 13 2 3 2 2
MM 0 1 1 8 2
Affected light chain
Kappa 2 1 3 3 3
Lambda 15 3 2 7 2
Amyloid in BM sample 4 (6) 0(1) 1(4) 3(8) 0(9)
Organ involvement
Cardiac " 4 3 6 2
Renal 10 2 2 3 3
Hepatic 1 1 0 0 1
Nerval 3 0 1 1 0
Gastrointestinal 2 2 1 3 0
Soft tissue 9 3 3 7 3
Laboratory markers
dFLC 1 465 1448 1833
[mg/l] median (range) (24-1544) (515-1822) (36-1079) (11-19252) (64-3749)
FLC ratio 2 100 3 1 1 9 3
Plasma cell count (cyt) 15 31 6 29 32
[%] median (range) (3-28) (14-74) (4-31) (7-90) (5-50)
Plasma cell count 2 60% 0(16) 1 0(4) 1 0
(11:14) 11(14) 3 2 4 3
e The group T1/T2 hypointensity comprises patients with or without additional focal lesions.
e In case of missing values, nr. of patients with available values is written in brackets.

Tbl. 1: Clinical data separated into BM infiltration patterns and AA in woMRI.

References

1.

Hillengass J, Usmani S, Rajkumar SV et al (2019) International myeloma working group consensus recommendations
on imaging in monoclonal plasma cell disorders. Lancet Oncol 20:6302-e312

Stabler A, Baur A, Bartl R, Munker R, Lamerz R, Reiser MF (1996) Contrast enhancement and quantitative signal
analysis in MR imaging of multiple myeloma: assessment of focal and diffuse growth patterns in marrow correlated
with biopsies and survival rates. AJR Am J Roentgenol 167:1029-1036

Support & Funding: No support or funding.



Predictors of hematologic response and survival with stem cell transplantation in
AL amyloidosis: a 25-year longitudinal study.
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Background: High-dose melphalan and autologous stem cell transplantation (HDM/SCT) is a standard of care for
selected patients with systemic light chain (AL) amyloidosis. Factors predictive of hematologic complete response (CR)
and prognostic of survival with HDM/SCT still need to be clarified. Additionally, the recent US FDA approval of
daratumumab in combination with cyclophosphamide, bortezomib, and dexamethasone (Dara-VCd) has prompted re-
evaluation of the role of HDM/SCT in transplant-eligible patients with AL amyloidosis.

Objective: To identify predictors of short- and long-term efficacy and safety in patients with AL amyloidosis treated with
HDM/SCT.

Material & Methods: We collected data from a prospectively maintained database of patients with AL amyloidosis
consecutively treated with HDM/SCT at our institution between July 1994 and September 2021. Hematologic responses
were defined according to consensus opinion from the International Society of Amyloidosis.! For patients with a
hematologic complete response (CR), duration of response (DOR-CR) was defined as the time between SCT (day 0) and
hematologic relapse. Patients who died without evidence of hematologic relapse were censored for purpose of DOR-CR
assessment. Event-free survival (EFS) was defined as time between day 0 and initiation of next line of therapy or death,
whichever occurred first. Overall survival (OS) was defined as the time between day 0 and death from any cause or last
follow-up. Treatment related mortality (TRM) was defined as death from any cause between day O and day +100.
Cumulative incidence estimates for t-MDS/AML were computed by the Fine-Gray method to account for death as a
competing risk. Univariable and multivariable logistic and hazard regression models were fitted for outcome measures. All
calculations were performed with R software.

Results: Between 1994 and 2021, 648 patients with AL amyloidosis underwent HDM/SCT. Hematologic CR was achieved
in 39% of patients. The median DOR-CR was 12.3 years, and 45% of patients with a hematologic CR had no evidence of
a recurrent plasma cell dyscrasia at 15 years after HDM/SCT (Figure 1A). With a median follow-up of 8 years, the estimated
median EFS and OS were 3.3 and 7.6 years, respectively (Figures 1B-C). Patients with a hematologic CR had a median
OS of 15 years, and 30% of these patients survived >20 years. On multivariable analysis, difference between the involved
and uninvolved free light chain (dFLC) >180 mg/L and bone marrow (BM) plasma cells >10% were independently
associated with shorter EFS, whereas B-type natriuretic peptide (BNP) >81 pg/mL, troponin | >0.1 ng/mL, and serum
creatinine >2.0 mg/dL were independently associated with shorter OS. We developed a prognostic scoring system for EFS,
incorporating dFLC >180 mg/L and BM plasma cells >10% as adverse risk factors. Patients with low-risk (O factors),
intermediate-risk (1 factor), and high-risk (2 factors) disease had median EFS estimates of 5.3, 2.8, and 1.0 years,
respectively (p<0.001; Figure 1D). The 100-day TRM was 3.3% in the latest era (2012-2021), and the 25-year risk of t-
MDS/AML was 3.3%.

Summary & Conclusion: HDM/SCT induces durable hematologic responses and prolonged survival with improved
safety in selected patients with AL amyloidosis. We propose a prognostic scoring system for EFS, which may help identify
patients most likely to derive long-term benefit from HDM/SCT. Future randomized prospective trials are needed to
determine the optimal role and timing of HDM/SCT in the context of novel treatment regimens.
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Figure 1. Survival outcomes following treatment with HDM/SCT. Kaplan-Meier curves for duration of response (DOR-
CR) in patients who achieved a hematologic complete response (A); event-free survival (B); overall survival (C); and event-
free survival (EFS) based on the proposed prognostic scoring system (D).

Reference
1. Palladini et al, J Clin Oncol, 30:4541-4549, 2012.

Support & Funding: The authors thank the current and past members of the Amyloidosis Center, Cancer Clinical Trials
Office, Stem Cell Transplant Program, and Center for Cancer and Blood Disorders. This research was supported by the
Amyloid Research Fund. The authors have no competing financial interests or other conflicts of interest to disclose.

4th — 8th September 2022 | Heidelberg




The prognostic importance of flow cytometry-based measurable residual disease
(MRD) in patients with systemic light chain amyloidosis
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Background: Most individuals with light chain (AL) amyloidosis are not cured after treatment and have some degree of
plasma cell dyscrasia remaining in the bone marrow. Advances in flow cytometry-based techniques have enabled the
detection of very low levels of disease. The clinical implications of measurable residual disease (MRD) in patients with AL
amyloidosis remains under investigation.

Objective: In this prospective analysis, we sought to evaluate clinical outcomes based on MRD status among patients
with hematologic complete response (hemCR) after treatment. Clinical endpoints included organ response rates; major
organ deterioration—progression-free survival (MOD—-PFS); treatment-free interval (TFI); and overall survival (OS).

Material & Methods: Patients with AL amyloidosis in hemCR underwent testing for MRD by multiparametric 10-color
flow cytometry of bone marrow aspirates during post-treatment evaluations at the Boston University Amyloidosis Center.
The sensitivity level upon which MRD status was established was 1 in 10 nucleated cells or higher [1]. We determined
organ responses according to consensus guidelines [2] at the time of MRD assessment; those with end-stage organ failure
before hemCR achievement were excluded from this analysis. MOD-PFS was defined as time from hemCR achievement
to major organ deterioration (i.e., renal or cardiac failure), hematologic progression or death from any cause; whichever
occurred first. TFl was defined as the time from last dose of treatment to the start of subsequent systemic therapy. OS was
measured from hemCR achievement to death from any cause.

Results: Among 121 patients with a hemCR after therapy, 60 (50%) were MRD negative and 61 (50%) were MRD positive.
Median time from hemCR achievement to MRD assessment was 26 months (IQR 13-73 months). Baseline characteristics
were similar between groups. MRD positivity correlated with a higher level of involved free light chains (iFLC) in the serum
at the time of MRD assessment (median 22.8 vs 17.7 mg/L, P=.018). The estimated clone size for those with MRD positivity
was a median of 3.8 x 10 monotypic plasma cells (mPC)/ 10° cells (range 1.4 x 105 to 5.7 x 10%). HemCR was achieved
by high-dose melphalan and stem cell transplantation in the majority of patients [Table 1]. Two or more lines of therapy
were used for 52% and 32% of patients in the MRD negative and MRD positive groups, respectively (P=.083).

The MRD-negative group demonstrated a significantly higher rate of renal response (36/40 [90%] vs 28/44 [64%], P=.005)
but a similar rate of cardiac response (19/24 [79%] vs 23/33 [70%], P=.423) in comparison to the MRD-positive group
[Figure 1]. After a median follow-up of 56 months from hemCR achievement, patients with MRD negativity had a superior
MOD-PFS (HR 0.29, P=.034) and TFI (HR 0.11, P=.012). Among those with MRD positivity, the estimated clone size was
significantly higher for those who experienced an organ deterioration or hematologic progression event vs those who did
not (median 8.4 x 10 vs 2.4 x 10* mPC/ 108 cells, P=.041). A total of 8 patients had died during follow-up, including 4 in
each group. There was no difference in estimated OS between groups.

Summary & Conclusion: We evaluated the role flow cytometry-based MRD status in relation to clinical outcomes and
found that MRD negativity is prognostic for improved renal response, MOD-PFS and TFl among patients with AL
amyloidosis in hemCR. Longer prospective follow-up is needed to determine whether this translates into an OS benefit.

Table 1. Treatments by which hematologic complete response was achieved in each MRD group

MRD negative MRD positive P value
High-dose melphalan and stem cell transplantation 24 (40) 25 (41) 912
Bortezomib-based regimen 13 (22) 18 (30) .323
Daratumumab 18 (30) 8 (13) .024
CyBorD with daratumumab 3(5) 4.(7) 713
Immunomodulatory drug 2(3) 6 (10) .150

Abbreviation: CyBorD, cyclophosphamide, bortezomib and dexamethasone.
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Figure 1. Clinical outcomes according to MRD status among 121 patients with AL amyloidosis in a hematologic complete
response (hemCR), including (A) organ responses; (B) major organ deterioration—progression-free survival (MOD—PFS);
(C) treatment-free interval; and (D) overall survival (OS). Blue signifies MRD negativity, whereas red signifies MRD positivity.
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Prognostic Impact of Translocation t(11;14) and of other cytogenetic abnormalities
in patients with AL amyloidosis in the era of contemporary therapies
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Background: translocation (11;14) is found in 40-60% of patients with AL amyloidosis compared to a much lower
frequency in myeloma (less than 15%). This genetic aberration is associated with Cyclin D1, B-cell lymphoma 1 and 2
(bcl-1 and bcl-2) overexpression and apoptosis inhibition. Prognostically, t(11;14) has been associated with poorer
prognosis in AL amyloidosis[1], probably related to lower sensitivity to bortezomib; however, new drugs such as
daratumumab (an anti-CD38 monoclonal antibody) and venetoclax (a bcl-2 targeting drug) may offer new options for
these patients.[2]

Objective: To assess the prognostic relevance of t(11;14) in newly diagnosed patients with systemic AL amyloidosis in
the more recent era.

Material & Methods: We prospectively assessed t(11;14) status in 146 consecutive newly-diagnosed patients with
systemic AL amyloidosis using fluorescence in situ hybridization, which were diagnosed and treated in the Department of
Clinical Therapeutics, Athens, Greece from 2016 to 2021.

Results: 40% of patients were positive for t(11;14); the clinical characteristics of the cohort according to t(11;14) status
are shown in table 1. In 24% of patients t(11;14) was the only cytogenetic aberration; other cytogenetic abnormalities were
seen in 32% while 32% of the patients had two or more cytogenetic abnormalities. High risk (HR) aberrations [t(4;14),
t(14;16), del17p or +1g21] were present in 31% of patients. Presence of t(11;14) was inversely associated with del13q
(0.044), +1921 (p<0.001) and HR cytogenetics (p<0.001). The baseline clinical profile, organ involvement patterns and
treatments were similar among groups but t(11;14) was associated higher incidence of k-LC amyloidosis (0.016). At1, 3
and at 6-month landmarks hematologic response rates were numerically but not statistically higher in the non-t(11;14)
group, however, patients with t(11;14) required more frequently second line treatment within 12 months since diagnosis
(p=0.015). Accounting for the need of salvage therapy as an event, median event-free survival (EFS) was 11.3 months
(95%Cl 0.4-22.2) in t(11;14) positive patients vs 49 months (95%Cl 44.3-53.5) for non-t(11;14) patients (p=0.015). Use of
daratumumab in first line was associated with lower probability and longer time to 2nd line therapy (p<0.001). In multivariate
analysis the adverse prognostic effect of t(11;14) on EFS was independent of renal or cardiac involvement, NTproBNP
and Mayo stage and of 1st-line treatment (with or without daratumumab) (HR:2.1, p=0.014). EFS was not statistically
different for patients with or without HR cytogenetics, although numerically longer for those with HR cytogenetics (48 vs
40 months, p=0.272). Early mortality (13% vs 10%) and median OS were similar among patients with and without t(11;14)
(p=0.63) even after adjustment for primary treatment type, use of daratumumab at any line and Mayo stage (HR 1.03,
p=0.9). The presence of other cytogenetics (either +1921 or HR cytogenetics) was not associated with OS; when adjusting
for t(11;14) there was still no prognostic effect for OS.

Summary & Conclusion: t(11;14) in AL amyloidosis is associated with a low frequency of concurrent aberrations in
del13q and 1921, more frequent need and shorter time to salvage therapy but, possibly due to use of effective salvage
therapies, with neutral prognostic effect on OS. It remains to be evaluated whether bcl-2 inhibitors, at first or subsequent
lines may offer an advantage in patients with t(11;14) translocation.

Clinical characteristics: t(11;14) (+) n=59 t(11:14) (-) n= 87 p-value
Age (Median) / %Male 66 /61% 65/55% 0.5/0.56
dFLC (mg/L) / BM infiltration (%) 330/20% 208 15% 0.41/0.5
Organ involvement

Renal/ Heart/ Liver/ NS 58%/ 90%/ 22%/ 21% 60%/ 79%/ 16%/ 31% All p>0.05
Mayo stage 1/2/3A/3B 10%/ 39%/ 30% /121% 15% 1 35% 1 24% 126% 0.7

Renal stage I /11/1ll 46% / 46% | 8% 50% / 44% | 6% 0.92
Diagnosis: KLC / ALC 35% 1 64% 18% / 82% 0.016
Treatment type (15t line)

Bortezomib-based 93% 95% 0.47
Daratumumab-containing 27% 32%

Dara @ any Tx line 47% 57% 0.22
Cardiac response 6m 52% 44% 0.55
Renal response 6m 40% 54% 0.37
Hematological response NR/ PR/ VGPR NR/ PR/ VGPR

1month 29%/45%/26% 19%/51%/30% 0.5
3month 17%/28%/55% 6%/19%/75% 0.12

6month 17%/12%/71% 10% /1% 179% 0.7
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Table: Clinical characteristics of the cohort based on t(11;14) status

Figure: (a) Kaplan Mayer curve for overall survival (OS) based on t(11;14) status and (b) Time to second line therapy

based on t(11:14) status
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Incidence and risk factors of sudden death in patients with cardiac amyloidosis.
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Background: Although sudden death (SD) is a potential complication in patients with cardiac amyloidosis (CA), its
frequency and incidence are mostly unknown. Initial study reported a high incidence of SD whereas contemporary series
have found lower event rates.

Objective: We sought to describe incidence of SD and evaluate its clinical predictors in patients with CA.

Material & Methods: All patients with CA (ATTR or AL) assessed at Sant'Orsola Hospital (Bologna, Italy) and Hospital
Universitario Puerta de Hierro (Madrid, Spain) from 1986 to 2020 were retrospectively studied for SD events. Regression
analysis was performed to identify risk factors for SD in univariate analysis. Those factors statistically significant were
assessed through age-adjusted multivariate analysis.

Results: Analysis included 784 CA patients, 569 (72.6%) had ATTR and 215 (27.4%) had AL. ATTR patients were older
(mean age 74.1£12.1 vs 64.5+10.8 years; P < 0.001) and had more implantable cardioverters implanted (2.1% vs 0.0%; P
= 0.04). After a median follow-up of 1.7 years (IQR: 0.7-3.6), 26 patients (3.3%) experienced a SD event (15 AL and 11
ATTR). Patients with AL had significantly higher risk of SD compared with ATTR (HR 4.19; 95%CI: 1.92-9.13; P < 0.001).
In patients with ATTR SD rate at 2 years was 1.8% (CI95% 0.9-3.9%). Previous pacemaker implantation (PPM) was the
only variable that was associated with increased risk for SD and remained significant after age-adjusted analysis (HR 4.97;
95%Cl: 1.39-17.7; P = 0.01). In patients with AL SD rate at 2 years was 8.0% (CI95% 4.7-13.2%). Previous history of
cerebrovascular accident (CVA) and betablockers were both associated with an increased risk of SD. Both factors
remained significant after age-adjusted multivariate: betablockers (HR 4.75; 95%Cl: 1.57-14.4; P = 0.006) and previous
history of CVA (HR 3.71; 95%CI: 1.15-11.9; P = 0.03).

Summary & Conclusion: SD is a frequent complication in patients with CA, particularly in those with AL. CVA and
betablockers were both associated with SD in AL whereas implantation of PPM was the only predictor if SD found in ATTR.
Our findings would be useful when designing strategies to prevent SD in CA patients.

ATTR AL
(569) (215)
Age (years) 74.1 (12.1) 64.5 (10.8)
Male sex 469 (82.4%) 132 (60.9%)
ATTRv 155 (27.2%) -
Comorbidities
Atrial fibrillation 281 (50.0%) 32 (15.5%)
Stroke 42 (7.5%) 21 (10.2%)
CKD 11 (1.9%) 19 (8.8%)
Polyneuropathy 154 (30.0%) 42 (21.5%)
Previous syncope 54 (9.7%) 22 (10.7%)
Devices
Pacemaker 69 (12.1%) 11 (5.1%)
ICD 12 (2.1%) 0 (0%)
ECG
PR (ms) 200.7 (44.4) 181.3 (37.1)
Low voltages 129 (27.9%) 115 (55.8%)
AVB
Normal 208 (57.1) 126 (68.5%)
1%t degree AVB 151 (41.5%) 56 (30.4%)
2" degree AVB 3 (0.8%) 1(0.5%)
Complete AVB 2 (0.6%) 1(0.5%)
Ventricular conduction abnormalities
Absence 258 (46.5%) 132 (65.0%)
LBBB 53 (9.6%) 3 (1.5%)
RBBB 76 (13.7%) 16 (7.9%)
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Incomplete BBB 103 (18.6%) 45 (22.2%)

Paced 48 (8.7%) 6 (3.0%)

RBBB + LAB 17 (3.1%) 1(0.5%)
Echocardiography

SWT (mm) 17.8 (3.3) 16.5 (2.9)

LVEF (%) 55.3 (12.1) 55.9 (12.8)

LA diameter (mm) 46.3 (6.9) 44.2 (6.8)

Pharmacological treatment (Prior to 1% visit)

Betablockers

229 (41.9%) 57 (28.1%)

Calcium antagonist 28 (5.1%) 5 (2.5%)
Digoxin 13 (2.4%) 2 (1%)
Amiodarone 22 (4.0%) 9 (4.4%)

Figure 1:

Table with baseline characteristics. AVB: Auriculoventricular block; ATTRv. Hereditary transthyretin
amyloidosis, BBB: bundle branch block; CKD: Chronic kidney disease; ICD: Implantable cardioverter defibrillator; LA: Left
atrium; LAB: Left anterior block; LBBB: Left bundle branch block; LVEF: Left ventricular ejection fraction;

RBBB: Right bundle branch block; SWT: Septal wall thickness.

SD in AL (CVA) c
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Figure 2: Kaplan-Meier curves for sudden death according to main predictors. A: SD in ATTR according to previous
pacemaker implantation. B. SD in AL according to previous cardiovascular accident. C. SD in AL according to treatment
with betablockers. BB: Betablockers; HR: Hazard ratio; PPM: Pacemaker; SD Sudden death;
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Clonal features affect survival of patients with non-cardiac light chain (AL)
amyloidosis: a European study of 386 patients.
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Background: The presence and severity of heart involvement is the most important prognostic determinant in AL
amyloidosis. However, in approximately 15% of patients the heart is not involved at diagnosis. Mayo Clinic investigators
classified these patients as Stage |, having NT-proBNP<332 ng/L and cardiac troponin (cTn) | <0.1 ng/mL or cTnT <0.035
ng/L. Researchers from the NAC-UK? observed that a NT-proBNP level within the reference rage (<152 ng/L) could identify
stage | patients with a significantly better survival.

Objective: to identify variables predicting outcome in Stage | patients from two European centers.

Material & Methods: Pavia and Heidelberg prospectively maintained databases were searched for Stage | patient
(diagnosed from 2004 to 2018). Patients with overt multiple myeloma and those who did not receive chemotherapy were
excluded. Pavia patients were used as the testing set and Heidelberg as the validation set. Overall survival (OS) from
diagnosis and hematologic event-free survival [HemEFS, defined as a hematologic progression?, the switch to a different
regimen due to insufficient treatment response and death were classified as event] were considered. Cut-offs of variables
predicting survival were identified by ROC analyses based on death at 24 months.

Results: The Pavia cohort comprised 201 (15% of all patients with AL amyloidosis diagnosed in the study period) and
the Heidelberg cohort 185 (10.4%). Clinical data are listed in the Table. Median OS was 11 years in both groups (with 93%
of patients surviving 1 year and 72% surviving 5 years) in the Pavia cohort, and 92% of patients surviving 1 year and 74%
surviving 5 years in Heidelberg patients (P=0.448). The median follow-up of living patients was 111 and 91 months,
respectively. Median HemEFS was 24 months in the Pavia cohort (Hem-events N=153) and 38 months in the Heidelberg
cohort (Hem-events N=137) (P=0.397).

The only variable consistently predicting OS in the two cohorts was dFLC (best cut-off 100 mg/L). A baseline dFLC of <100
mg/L was associated with better OS both in the Pavia (with 95% vs. 91% of patients surviving 1 year and 76% vs. 63%
surviving 5 years, P=0.014) and in the German cohorts (with 93% vs. 89% of patients surviving 1 year and 80% vs. 72%
surviving 5 years, P=0.031). The presence of liver involvement was a predictor of prognosis only in the Pavia series while
in the Heidelberg group it was not. NT-proBNP values were not able to discriminate patients with a different outcome in
both the groups.

Both BMPC >20% and dFLC >100 mg/L were able to predict a shorter Hem-EFS in both groups. In the overall population,
receiving ASCT (n=54) was associated with a prolonged survival. Amongst patients who did not receive transplant, those
who would have been eligible according to the ISA guidelines (n=301) also enjoyed a prolonged survival (with 93% vs 85%
surviving at 12 months, P<0.001). In transplant eligible patients, actually receiving ASCT was not associated with a survival
advantage (P=0.349) with the exception of the subgroup of patients with elevated involved ratio (n=41, with 95% vs 83%
surviving at 12 months, P=0.005).

Summary & Conclusion: Stage | patients generally enjoyed a long survival with % of subjects alive at 5 years. In our
two patients groups, dFLC>100 at diagnosis was the only variable able to stratify survival and HemEFS. Eligibility to ASCT
also favourably affect prognosis. Stem cell transplant grants OS advantage in eligible patients with involved/uninvolved
ratio >100.



Table 1. Patients’ characteristics.
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Variable Italy Germany (N=185) P
(N=201)
Age, years 61 (54-69) 60 (53-67) 0.084
Male sex 113 (56) 118 (59) 0.131
Organ involvement
Kidney 165 (82) 135 (72) 0.003
Liver 26 (13) 39 (21) 0.034
>2 organs 52 (26) 110 (60) <0.001
Renal Stage 0.024
| 76 (38) 91 (49)
Il 111 (55) 78 (42)
1 14 (7) 16 (9)
NT-proBNP, ng/L 151 (130-170) 156 (97-243) 0.452
eGFR, mL/min 75 (57-93) 84 (66-99) <0.001
Proteinuria, g/24 hour 5.2(1.4-81) 4.5 (1.0-8.6) 0.413
ALP, times u.r.l. 0.53 (0.41-0.73) 0.61 (0.49-0.91) <0.001
dFLC, mg/L 64 (21-223) 85 (35-240) 0.079
dFLC >50 mg/L 116 (57) 121 (65) 0.122
dFLC >100 mg/L 78 (39) 78 (42) 0.504
Involved light-chain type: A 157 (78) 139 (77) 0.492
Bone marrow plasma cells, % 10 (5-15) 9 (5-15) 0.937
Ratio involved/uninvolved FLC >100 14 (7) 29 (16) 0.006
Melphalan-dexamethasone 46 (23) 40 (22) 0.768
ASCT 15 (7) 49 (26) <0.001
Bortezomib based 111 (55) 74 (40) 0.002
Others 29 (15) 22 (12) 0.468
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Light chain deposition disease: an international study in 523 patients.
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Background: Light chain deposition disease is a MGRS, defined by the presence of non-amyloid deposits of monoclonal
light chain (mostly kappa) in the kidney and other organs. Different groups expolored the outcome of this disease’-23.
However, specific staging systems and response criteria are lacking.

Objective: To define the natural history of LCDD, evaluate possible prognostic factors at diagnosis and search for specific
response criteria in a large, unselected population.

Material & Methods: Patients with biopsy-proven LCDD from 13 centers were included. Response to 15-line therapy
was assessed 6 months after treatment initiation. Renal survival (RS) was defined as time from diagnosis to dialysis or last
follow-up. Patients who died without requiring dialysis were censored at the time of death. Patients with end stage renal
disease (ESRD) at diagnosis (estimated glomerular filtration rate, eGFR<15 mL/min) were excluded from the analysis of
factors predicting RS. The cutoffs of baseline variables, as well as the cutoffs measured at response, best predicting RS
at 24 months were identified by means of Receiver Operator Characteristics (ROC) analyses. Patients who survived 6
months were evaluable for response and were randomly divided in two groups (testing and validation cohorts) with 2/3 and
1/3 of patients (n=247 and n=124), respectively.

Results: 523 patients were included (diagnosed from 1992 to 2020). Baseline data are reported in Table 1. Median RS
was not reached with 70 patients requiring dialysis, after a median follow-up of living patients of 4.5 years. Patients with
ESRD at diagnosis were 206 (39%) [114 (22%) on dialysis and 92 (17%) with eGFR <15 mL/min] and concomitant overt
multiple myeloma was reported in 157 (30%). The cutoffs best predictin RS were >2 g/24h for proteinuria [HR 1.44 (95%CI
1.07-1.93) P=0.013] and 30 mL/min for eGFR [HR 1.75 (95%CI 1.09-2.82) P=0.02]. The only other variable favourably
predicting RS was receiving bortezomib based therapy [HR 0.49 (95% CI 0.28-0.83) P=0.009]. 139 patients died and the
median OS was 13 years. By univariate analysis, concomitant MM and ESRD were associated with short OS [HR 1.70
(95% CI 1.19, 2.41), P=0.003 and HR 1.53 (95% CI 1.10, 2.14) P=0.011)] respectively]. Lastly, we analyzed candidate
hematologic [percent changes and absolute value of dFLC and complete response (CR) per ISA criteria] and renal
response criteria (percent changes in proteinuria) at 6 months. The cutoffs best predicting RS were 50% decrease in
proteinuria from baseline and a absolute dFLC level <30 mg/L at 6 months or CR. Hematologic response was defined as
either dFLC <30 mg/L or CR and renal response as a >50% decrease in proteinuria. Hematologic and renal response
criteria consistently and signficantly predicted RS in the testing and validation cohorts (Fig. 1 A-D). Hematologic response
also discriminated patients with better OS in both cohorts (Fig. 1 E-F). Hematologic response maintained its discriminated
ability both in patients with and without MM. No difference in OS was noted between patients who obtained dFLC <30 mg/L
and those who obtained CR according to ISA criteria (both in patients with or without MM).

Summary & Conclusion: In this large international cohort, 39% of patients with LCDD presented with ESRD at
diagnosis and this was associated with shorter OS indicating the need of early diagnosis. Approximately 1/3 had
concomitant MM that was also associated with short survival. We propose criteria for hematologic and organ response that
are able to predict renal and overall survival outcomes.



Table. Baseline data

USA/ Italy / UK
France / Greece / Germany / Canada

Variables N (%) — median (IQR)
Age, years 59 (49, 66)

Sex, male 336 (64)

Time of diagnosis:

1992-2000 / 2001-2004 25(4.8) /50 (9.5)
2005-2008 / 2009-2012 100 (19.1) /121 (23.1)
2013-2016 / 2017-2020 128 (24.5) /99 (19)
Country:

207 (40) / 85 (16) / 78 (15)
67 (13)/37(7)/30 (5.5)/19 (3.5)

Concomitant cast nephropathy

33(6)

Organ involved:

IMIDs / ASCT / HD-DEX / VAD
Rituximab-based / Oral cyclo

Kidney / Heart / Liver 518 (99) /76 (14) / 43 (8)
Proteinuria, g/24h 2.3(0.7,4.8)

eGFR, mL/min (N=317) 30 (21, 44)

CKD stages

11213 13 (2.5)/28 (5.5)/ 118 (22.5)
415/ Dialysis at diagnosis 158 (30) / 92 (17.5) / 93 (18)
dFLC, mg/L 276 (71, 915)

iFLC, mg/L 312 (97, 914)
Kappa:lambda 425 (77) : 98 (23)

Bone marrow plasma cells, % 12 (6, 25)

Treatment Type (1st line)

Oral Melphalan / Bortezomib based 44 (8) /307 (58)

33(6)/27(5)/29(5.5)/17 (3)
23(4)/13(2)

eGFR, estimated glomerular filtration rate; CKD, chronic kidney disease,
dFLC, difference between involved and uninvolved free light chains,
iFLC, involved free light chains, MC, monoclonal component.
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Figure 1: Renal survival according to decrease in proteinuria >50% from
baseline (A and B), dFLC <30 mg/L at best response (C and D) (6 months
landmark analysis). Overall survival calculated 6 months from diagnosis
according to dFLC <30 mg/L at best response (E and F) (6 months landmark
analysis). [Testing cohort: A, C and D; validation cohort: B, D and F]
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Elotuzumab in combination with IMIDS for AL amyloidosis patients with
relapsed/refractory plasma cell dyscrasia and advanced organ involvement
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Background: Monoclonal antibodies evolve as promising option to clear malignant plasma cells in immunoglobulin light
chain (AL) amyloidosis patients. The CD38-targeting IgG1-k antibody daratumumab showed an impressive hematologic
response and a good safety profile in heavily pretreated AL amyloidosis patients'4. The immunostimulatory monoclonal
antibody elotuzumab, targeting a signaling lymphocytic activation molecule F7 (SLAMF7), has been approved for patients
with relapsed/refractory multiple myeloma in combination with lenalidomide or pomalidomide (IMIDs) and dexamethasone.
Apart from case reports, so far no data about the safety and effectiveness of elotuzumab in AL patients have been reported.

Objective: To evaluate the safety and effectiveness of elotuzumab administration in combination with pomalidomide or
lenalidomide in AL patients with relapsed/refractory plasma cell dyscrasia.

Material & Methods: We retrospectively analyzed medical records of 26 AL patients with reported elotuzumab
administrations that were regularly seen in our Amyloidosis centre and had sufficient follow-up data. All patients gave
informed written consent for data analysis and approval was granted by the Ethics Committee of the University of
Heidelberg. Our standard protocol for elotuzumab administration is 10 mg/kgBW weekly in the first 2 cycles followed by
biweekly infusions afterwards. IMIDs were given from day 1 — 21 in a 28 day cycle. Dexamethasone was given once a
week. Hematologic and organ response criteria were applied based on current consensus criteria and validated
refinements5-1°,

Results: Patient baseline characteristics at initial diagnosis and at start of elotuzumab are summarized in Table 1. Patients
received a median of 3 prior treatment lines, including proteasome inhibitors (92 %), IMIDs (89 %) and daratumumab
(89 %). In the majoriy of cases, the last refractory therapy line was daratumumab (58 %). Elotuzumab administration was
combined with pomalidomide in 20 cases (77 %) and lenalidomide in 6 cases. The median [range] dose of pomalidomide
and lenalidomide were 3.0 [2.0 — 4.0] mg/day and 7.5 [2.5 — 15.0] mg/day, respectively. During a median follow-up of 19
months, a median of 5 [1 — 27] elotuzumab cycles were administered, with 3 patients continuing elotuzumab therapy at
time of last follow-up. Elotuzumab administrations were discontinued in 23 patients due to insufficient hematologic
response (13), infection (3), diarrhea (2), clinical deterioration (2), patient request (2) and death (1). The overall hematologic
response rate was 29 % after 3 months (very good haematological response 17%) and 36 % after 6 months (very good
haematological response 24%). The median overall survival was not reached and the median haematological event-free
survival was 26 months (Figure 1). One patient became dialysis-dependent during the therapy period. Two patients showed
organ response after 6 months, both of which achieved at least a VGPR.

Summary & Conclusion: To our knowledge, this is the first report about safety and effectiveness of elotuzumab in AL
patients. The patient cohort was highly refractory to previous established anti-clonal therapies, including daratumumab,
and showed advanced organ involvement. Nevertheless, elotuzumab therapy in combination with lenalidomide or
pomalidomide was tolerated relatively well, showed reasonable response rates and even offered the chance for organ
response to this challenging patient cohort.
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Table 1. Patient characteristics
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Parameter

[ n=26

At initial diagnosis

Age [years]

54.50 [38.0, 77.0]

dFLC [mg/ll ™ 353.3[10.5, 2498.2]
Gender female 13 (50.0)
LC isotype = lambda 19 (73.1)

HC isotype =A/ D/ G/ not intact

5(20.8)/1(4.2)/ 11 (45.8)/ 9 (34.6)

PC count, % ™

20.0 [5.0, 45.0]

No organs involved 2[1, 4]

Heart involved 16 (61.5)

Cardiac stage (I/11/1lla/lllb) * ™ 10 (50) /8 (40)/0/2 (10)
Kidney involved 15 (57.7)

Renal stage (I/11/111) T 6(23.1)/5(19.2)/ 4 (15.4)
Liver involved 3(11.5)

At start of elotuzumab

Age [years]

57.50 [42.0, 79.0]

dFLC [mg/l] ™

120.0 [9.3, 670.8]

No organs involved 3[1,4]
NT-ProBNP [ng/l] 1206.50 [0.00, 23209.00]
NT-ProBNP >8500 ng/L ™ 7 (38.9)

eGFR [ml/min] ™

45.0 (6.1, 108.1]

Proteinuria [mg/d] ™

4.15 [0.00, 26.76]

1.00 1
P
3 0.751
(4]
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o
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Figure 1. Kaplan-Meyer plots depicting the overall survival
and hematological event-free survival for the entire cohort.
Classification of event:

Time from first therapy [months]

31.49[3.48, 171.09]

Time from last therapy [months] ™

1.02[0.00, 70.04]

Patients on dialysis 8 (30.8) i v death, therapy change or
No previous chemotherapy lines 3102, 9] hematologic progression.

Refractory to last therapy 24 (92.3)

Pl exposed / refractory 24 (92.3) / 23 (88.5) Categorical data is shown as count (% of respective
IMID exposed / refractory 23 (88.5) /15 (57.7) total), continuous data is shown as median [range].
Daratumumab exposed / refractory | 23 (88.5) / 22 (84.6) " "MAYQSB’ staging system according to™.

Previous autologous transplant 9 (34.6) TAccordmg to®. Patlen.ts without ll(ldney involvement are
Last refractory line daratumumab 15 (57.7) ignored for the calculation of fractions

™missing data (%): dFLC (3.8), PC count (19.2), Cardiac
stage (23.1), NT-proBNP (30.8), eGFR (11.5), Proteinuria
(30.8), Time from last therapy (3.8)
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Background: Patients with stage IIIb AL amyloidosis (NT-pro-BNP>8,500 ng/1 and troponin-T>35 ng/1)
historically have dismal outcome, with a median overall survival (OS) of 4 months (Wechalekar et al. Blood.
2013). A study on 179 stage IIIb patients from the UK National Amyloidosis Center in the era of bortezomib and
IMiD-based therapies demonstrated a 1-year OS of approximately 30% in all-comers and 70% in those achieving
complete response (CR) or very good partial response (VGPR) (Manwani et al. Haematologica 2018). The
introduction of anti-CD38 monoclonal antibody daratumumab with cyclophosphamide-bortezomib-
dexamethasone (Dara-CyBorD) in the frontline setting has led to a dramatic increase in CR/VGPR rate, as seen in
the ANDROMEDA-AL trial (Kastritis et al. N Eng J Med. 2021). However, a higher risk of grade 3/4 pneumonia
and cardiac failure was seen in the daratumumab arm and the trial did not include stage IIIb patients. To our
knowledge, there are no published data on clinical efficacy or safety of daratumumab-based frontline regimen in
patients with newly diagnosed stage IIIb AL amyloidosis.

Objective: The objective of our study was to evaluate the safety and efficacy of daratumumab-based frontline
therapy in patients with stage IIIb AL amyloidosis.

Material & Methods: We performed a retrospective cohort study on stage IIIb AL patients treated with Dara-
CyBorD frontline therapy at New York Presbyterian-Columbia and Cornell hospitals.

Results & Discussion: A total of 20 patients with stage IIIb AL amyloidosis were identified, among which, two
were excluded due to being enrolled in a clinical trial of fibril-directed therapy. Among 18 remaining patients,
important baseline characteristics were following: median age at diagnosis, 64 years (range, 40-81); 67% males;
78% lambda light chain isotype; median 24-hour urine protein, 0.78 g (range, 0.12-16.13); median dFLC, 59
mg/dl (range, 13-907); median NT-pro-BNP, 12,369 pg/ml (range, 8,565-70,000); median high-sensitivity
troponin-T, 146 ng/1 (range, 50-405); median interventricular septal thickness, 1.7 cm (range, 1.1-1.9); median
systolic BP 103 mmHg (range, 71-136); median ejection fraction 48% (range, 23-65); and median of 2 organs
involved (range, 2-4). Liver involvement was seen in 5/18, kidney in 13/18, and GI tract in 4/18 patients. None of
the patients had received autologous transplant as frontline therapy.

The median follow-up of surviving patients is 10 months (range; 1-34). Regarding hematologic response, 12 have
achieved CR, 2 VGPR, and 4 PR at latest follow-up, with a >VGPR rate of 78%. Organ response in heart was seen
in 8/18 patients (44%), all of whom had >VGPR as hematologic response. Among 8 evaluable patients, only 1
achieved renal organ response. Five patients had died at most recent follow-up, with an estimated 12-month OS
of 73% (95% CI, 45-90%) (Figure 1).

A total of 4/18 patients (22%) had >grade 3 infection, include VRE bacteremia (n=1), pneumonia (n=1), and CMV
viremia (n=2). The cause of death in 5 patients were sudden cardiac death (n=2), multi-organ failure (n=2), and
progressive cardiac deterioration (n=1), none of which were deemed treatment-related.

Summary & Conclusions: To our knowledge, this is the first study showing outcomes with Dara-CyBorD
frontline therapy in stage IIIb AL patients. The estimated 1-year OS of 73% in our dataset compares favorably to
historical controls (1-year OS of 30% in the UK dataset), likely due to increased depth of hematologic response.
Close monitoring for infectious complications is warranted with daratumumab-based therapy.

Figures: Figure 1 attached (Kaplan-Meier curve for overall survival)
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Collagen associated with AL amyloid inhibits fibril phagocytosis - Collagen
degradation renders amyloid sensitive to uptake by the innate immune system
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Background: Extracellular deposition of amyloid fibrils results in the destruction of organ architecture and compromised
organ function. The current standard of care for light chain-associated (AL) amyloidosis is directed towards reducing
synthesis of amyloidogenic precursor proteins and thereby preventing further amyloid deposition. In rare instances, amyloid
deposits may resolve from organs in the context of a sustained complete hematologic remission. However, tissue amyloid
is remarkably and incomprehensibly disregarded by cells of the innate immune system (phagocytes). Consequently,
prognosis remains poor in patients with AL due to the persistence of pathologic amyloid deposits. We have hypothesized
that certain of the non-fibrillar constituents of amyloid may hinder recognition of the amyloid fibrils and prevent their
clearance by phagocytic macrophages.

Objective: The goal of this study was to interrogate the effect of non-fibrillar amyloid-associated proteins on macrophage
phagocytosis of amyloid in vitro and subsequent clearance of the material in an AL amyloidoma mouse model.

Material & Methods: Synthetic rVAGWIL fibrils were labeled with the pH-sensitive fluorophore pHrodo red to allow
quantitation of phagocytosis by macrophages. Fibrils were co-incubated with albumin or amyloid accessory proteins -
serum amyloid P component, apolipoprotein E or collagen, and fibril uptake by murine Raw264.7 or human THP-1 MO cells
was quantified by flow cytometry. Histological and immunohistochemical staining of collagen in AL and ATTR-containing
tissue sections was used to assess the spatial relationship between collagen and amyloid deposits. Collagen degradation
was performed using highly purified Clostridium histolyticum collagenase. The impact of collagen degradation on amyloid
phagocytosis in vitro was determined by flow cytometry and in vivo by optical imaging following subcutaneous (SQ)
injection of Dylight800/pHrodo red-labeled amyloidomas into NU/NU mice.

Results: Collagen, but not other proteins commonly associated with amyloid, i.e. serum amyloid P component or
apolipoprotein E, inhibited immune cell recognition and subsequent phagocytosis of synthetic rVAGWIL fibrils. Evaluation
of patient-derived tissue samples indicated that tissue amyloid deposits contain abundant collagen. Collagenase treatment
successfully overcame collagen-mediated inhibition of r'VAG6WIL fibril phagocytosis. Analysis of 15 patient-derived AL and
ATTR amyloid extracts revealed that targeted collagen degradation significantly enhanced amyloid phagocytosis by both
human and murine macrophages in vitro. Furthermore, collagenase treatment of ALA (CLA) amyloid extract significantly
increased amyloid phagocytosis and clearance compared to untreated amyloid following SQ administration into NU/NU
mice. The enhanced clearance of collagenase treated amyloid extract in mice coincided with an increased immune cell
milieu in the amyloid lesion that included multinucleated giant cells and polymorphonuclear cells.

Summary & Conclusion: Collagen is one of several extracellular matrix components that is associated with amyloid
deposits in vivo. The addition of collagen to AL amyloid-like fibrils inhibits their otherwise robust recognition and uptake by
macrophages in vitro. Thus, amyloid-associated collagen may contribute to amyloids’ ability to evade recognition by the
innate immune system. We hypothesize that collagen may serve as a “don’t eat me” signal that protects systemic
amyloidosis from clearance. Treatment with collagenase reversed the protective effect of collagen and resulted in efficient
uptake of human amyloid extracts by macrophages; thus, targeted collagen degradation in amyloid could facilitate the
removal of tissue amyloid deposits in patients.
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Figure 1.: Collagen (2 pg) was incubated with pHrodo red labeled rVABWIL fibrils (20 pg) for 1 hour, and Raw264.7
macrophage phagocytosis was determined by flow cytometry. Collagen-coated rVABWIL fibrils were treated with purified
Clostridium histolyticum collagenase for 1 hour. Subsequent phagocytosis of treated fibrils was determined by flow
cytometry. ****P<0.0001.

Figure 2.: Pretreatment of Dylight800 ALA (CLA) with collagenase enhances the rate of amyloidoma clearance and fibril
uptake in vivo. ALA (CLA) was treated with either PBS or with purified collagenase overnight. Following incubation, samples
were washed once with PBS and implanted into mice. Representative optical images from days 6, 10, and 13 of DyLight800
fluorescence from mice treated with either collagenase or vehicle control are shown. Amyloid extract area was determined
using ImageJ. Data is representative of n=2 experiments, 12 animals per group per replicate. ****P<0.0001.
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In-vitro ultrasonic assay indicates importance of extracellular chaperon-like effect of
serum albumin to protect dialysis patients from dialysis-related amyloidosis.
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Background: Dialysis-related amyloidosis (DRA) is caused by amyloid fibrils composed of B2-microglobulin (32m) in
long-term dialysis patients. Previous studies revealed that primary and secondary risk factors for the onset of DRA are
aberrant high serum $2m concentration and long dialysis vintage, respectively. However, these two risk factors do not
always cause DRA, indicating the existence of potential risk factors relating to the onset of DRA. In this study, since
unveiling unknown risk factors contributes to the prevention of the onset of DRA, we investigated the potential risk factors
by in-vitro biophysical assay to sera collected from dialysis patients using an originally developed ultrasonic instrument,
HANABI-2000.

Objective: To suggest possible risk factors that control the onset of DRA.

Material & Methods: The human sera were collected from dialysis patients (n = 58) and non-dialysis controls (n = 30).
Here, serum samples were collected on 28 dialysis patients immediately before and after a 5-hour maintenance dialysis
treatment. The collected sera were mixed with recombinant B2m monomer solution. The mixed sample solutions were
dispensed into a 96-well microplate, and then, the plate was set to the HANABI-2000 for the ultrasonic assay. During the
assay, each sample solution was measured a time course of thioflavin-T (ThT) fluorescence intensity to monitor the kinetics
of B2m amyloid fibril formation. The effects of sera on f2m fibril formation were evaluated in terms of the lag time and the
maximum intensity of resultant ThT time-course curves, which correspond to formation rate of amyloid fibrils and amount
of formed fibrils. To further discuss the results obtained, biophysical analyses, including transmission electron microscopic
observation, circular dichroism spectroscopy, nuclear magnetic resonance spectroscopy, and quartz crystal microbalance
measurement, were conducted.

Results: Experimental results showed that serum addition inhibits amyloid fibril formation of 2m in a dose-dependent
manner. The degree of inhibition significantly varied among different patient groups; sera collected from non-dialysis
controls showed stronger inhibition on amyloid fibril formation of 2m monomer than those collected from dialysis patients;
within identical dialysis patients, sera collected immediately before maintenance dialysis treatment showed weaker
inhibition than those collected after the treatment. Statistical analysis suggested that serum albumin is one of the important
inhibition factors in the serum milieu, indicating that a decrease in the serum concentration of albumin can be a risk factor
regarding the onset of DRA. Further biophysical analysis indicated that an extracellular chaperon-like effect of serum
albumin inhibits amyloid fibril formation of f2m monomer in a serum milieu.

Summary & Conclusion: Our in-vitro ultrasonic assay indicated the importance of serum albumin as an inhibitor
against amyloid fibril formation in a serum milieu. Because serum concentrations of serum albumin basically decrease in
long-term dialysis patients, keeping higher serum albumin levels in dialysis patients will decrease the onset risk of DRA.

Support & Funding: The authors declare no other potential competing financial interests.



Dissecting FAM46C-dependent tuning of antibody secretion in systemic AL
amyloidosis.
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Background: Plasma cells (PCs) are the terminal effector of B cell differentiation in charge of immunoglobulin
(Ig) secretion. Such intensive effort requires rapid endoplasmic reticulum (ER) expansion and concerted
expression of the machinery required for protein translocation, folding and trafficking. Moreover, the by-
products of massive Ig production cause an exquisite dependence of PCs on pathways that maintain
proteostasis with a fundamental clinical consequence: the extraordinary efficacy of proteasome inhibitors
against multiple myeloma (MM) and systemic light chain amyloidosis (AL). Notably, a key player directly
responsible for the proteomic reshaping of PC differentiation, is the non-canonical poly(A)polymerase
FAM46C. Indeed, FAM46C is induced during PC differentiation to stabilize a number of MRNAs encoding Igs
and ER-targeted proteins, thus sustaining humoral immunity 2. Interestingly, FAM46C is mutated in up to 20%
MM patients suggesting that MM may have a selective pressure in losing FAM46C to reduce Ig secretion to
favor cell survival and growth 3. In keeping with this, exogenous re-expression of FAM46C in mutated MM
cells raised Ig secretory capacity beyond sustainability, causing ATP shortage, ROS accumulation and
apoptosis °.

Objective: Our project aims to discover the precise molecular circuits, centered of FAM46C, regulating PC
secretory capacity in efficient coordination with degradative pathways, to discover new vulnerabilities of PCs
and novel therapeutic opportunities against AL.

Material & Methods: To clarify the molecular mechanisms underlying FAM46C effects on Ig secretion we
coupled protein biochemistry, imaging and unbiased proteomic assays in in vitro and in vivo models of AL.
Results: Thanks to the definition of its interactome, we disclosed that FAM46C specificity for the secretory
apparatus resides in its localization at the ER membrane through its interaction with the FNDC3 proteins. As
a result, FAM46C concertedly promotes the expression of ER and Golgi proteins, potently expanding the
secretory apparatus and amyloidogenic light chain secretion in both in vitro and in vivo models. Moreover, we
found that FAM46C role in PC goes beyond the mRNA stabilizing activity, indicating the existence of an
integrated network coordinating ribosome biogenesis, protein translation and ER expansion. Indeed, among
the few significantly FAM46C modulated proteins previously not involved in protein secretion, we found the
methyltransferase WBSCR22 and its partner TRMT112, two highly conserved factors involved in ribosome
and tRNA biogenesis and processing. Based on these data, we hypothesize that FAM46-dependent ER
expansion is coupled with the induction of MTases promoting ribosome biogenesis and optimizing protein
translation, in order to harmonize protein secretion with cellular homeostasis.

Summary & Conclusion: Altogether our data disclose a novel molecular circuit coordinating Ig synthesis and
secretion with protein homeostasis that may be exploited to design new therapeutic strategies to reduce
pathogenic light chain production, to decrease AL cell viability and to improve proteasome inhibitors efficacy.
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Development of novel human chimeric antigen receptor-macrophages (CAR-M) as a
potential therapeutic for amyloid clearance
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Background: Amyloidosis is a protein misfolding disorder characterized by the abnormal deposition of protein fibrils in
tissues and vital organs. Current treatment options rely on reducing new amyloid formation using anti-plasma cell therapy
for AL or TTR silencing or stabilizing therapy for ATTR. In recent years, chimeric antigen receptor (CAR) technology has
been developed for the ligand-specific activation of genetically-engineered immune cells, notably anti-tumor T-cells (CAR-
T). However, CAR-engineered macrophages (CAR-M) are also being developed to target solid tumors (1). We therefore
hypothesized that an amyloid-reactive CAR-M could be developed to facilitate the clearance of tissue amyloid by exploiting
the pan-amyloid reactivity of peptides such as p5, which binds via multivalent electrostatic interactions to heparan sulfate
glycosaminoglycans and fibrils ubiquitous to amyloid (2,3). Such a reagent would be capable of specifically binding amyloid
and facilitating its clearance by CAR-stimulated phagocytosis.

Objective: The goal of this study was to generate CAR-M that were capable of recognizing and enhancing phagocytosis
of amyloid. To facilitate this, the novel CAR-M have been developed using the pan-amyloid binding peptide p5 in addition
to phagocytosis-activating cytoplasmic elements.

Material & Methods: Genes expressing the amyloid-binding, pro-phagocytosis CAR (Fig. 1), or negative control CAR,
were cloned into a lentiviral gene expression vector, which was transfected into HEK-293T cells to package and generate
lentiviral particles. Human THP-1 monocytes were transduced using the viral supernatant containing ~5-10 multiplicity of
infection (MOI) lentivirus, with selection of stably transduced cells performed by sustained exposure to 1 ug/mL puromycin.
The production of CAR by the THP-1 cells was assessed by immunofluorescent staining using 1 pg/mL goat anti-human
IgG AlexaFluor 488 (Fcy fragment-specific antibody) and analyzed by flow cytometry. Peptide p5 binds heparin, therefore,
to assess surface expression of CAR, binding of 5-chloromethylfluorescein diacetate (CMFDA)-labelled CAR-M was
performed using heparin-coated plates. Adhesion to the wells was measured by fluorescence micropscopy (Keyence BZ
X800 V 1.3.1). Phagocytosis of pHrodo red-labelled synthetic amyloid-like rVABWIL fibrils and human amyloid extracts
(ALk, ALA, ATTRwt and ATTRv) was studied using phorbol 12-myristate 13-acetate (PMA)-activated THP-1 CAR-M cells
alone, or in combination with an anti-amyloid opsonin and human complement. Phagocytosis efficiency was quantified by
measuring the increased fluorescence emission of pHrodo red as the substrates entered the acidified phagolysosome of
the macrophage using fluorescence microscopy and image segmentation (Image Pro Premier V 9.0).

Results: THP-1 cells were successfully transduced with lentiviral particles carrying the amyloid-reactive CAR construct
(Fig. 1). Pools of transduced cells and single cell clones were generated that exhibited positive cytoplasmic and cell surface
staining of the human Fcy, indicating expression and insertion of the CAR into the plasma membrane in the correct
orientation (Fig. 2A and B). Heparin binding was shown to be greater for CAR-M THP-1 cells as compared to control CAR-
M and native THP-1, confirming the plasma membrane insertion of the receptor and appropriate orientation in the
membrane. PMA-activated CAR-M cells phagocytosed pHrodo-labelled synthetic rVAGWIL fibrils and human AL and ATTR
amyloid extracts significantly better than native THP-1 cells as evidenced by the enhanced pHrodo red fluorescence
emission (Fig. 2C), with more than a two-fold increase in phagocytosis compared to control THP-1 cells for most substrates.
This effect was further significantly enhanced by the presence of an amyloid-reactive opsonin (antibody-peptide fusion)
and 20% human serum as a source of complement.

Summary & Conclusion: Human CAR-M cells can be generated with the pan-amyloid-reactive peptide, p5, as the
target recognition element. Expression of these receptors results in appropriate plasma membrane insertion and enhanced
phagocytosis of amyloid substrates as compared to native macrophages. This effect can be further enhanced by
opsonizing the amyloid with an antibody and in the presence of human complement. This novel system may serve as an
adjunct to anti-amyloid monoclonal antibodies for the clearance of tissue amyloid.

Figure 1 Figure 2
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Figure 1.: Schematic showing the functional characteristics of the amyloid-binding CAR. Each construct was designed
to include the peptide p5 as the target recognition element and higG CH3/CH2 region as an extracellular domain. The CD8
transmembrane region is followed at the C-terminal by two ITAM-containing intracellular signal transduction domains.

Figure 2.: Cell surface expression of CAR in human THP-1 enhanced phagocytosis of amyloid substrates. (A)
Untransduced (control) THP-1 cells exhibit no binding of Alexafluor 488-conjugated anti-human Fcy. (B) In contrast, CAR-
M show intense fluorescent signal when immunostained with Alexafluor 488-conjugated anti-human Fcy, indicating the
presence of CAR in the plasma membrane. (C) Phagocytosis of pHrodo red-labelled rVABWIL fibrils and amyloid extracts
by CAR-M was significantly greater as compared to native THP-1 cells.
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Preclinical characterization of AT-02, a pan-amyloid-binding immunoglobulin-
peptide fusion protein capable of inducing enhanced phagocytosis of amyloid
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Background: Clearance of tissue amyloid deposits and the restoration of organ function, or hindering further functional
deterioration, are critical clinical needs for patients with systemic amyloidosis. Recruiting and stimulating the innate immune
system, notably phagocytic macrophages, is a promising strategy to effect amyloid removal. The binding of immunoglobulin
(IgG1) to amyloid can induce complement fixation and macrophage-mediated dissolution of amyloid (1,2). However, in
general, amyloid-specific antibodies are difficult to generate due to the high concentrations of circulating amyloid precursor
protein or accessory proteins that serve as the target. Morever, they are often specific for a single type of amyloid. To
address this, we have generated AT-02, a humanized IgG1 incorporating the pan amyoid-binding peptide, p5R (3), at the
light chain C-terminus. This reagent binds diverse types of amyloid via the peptide interactions and retains the opsonizing
capabilities of the IgG1. Thus, AT-02 can serve as an immunotherapeutic for the clearance of many forms of amyloid in
patients with systemic amyloidosis.

Objective: The goal of these studies was to investigate the pan-amyloid reactivity and therapeutic characteristics of AT-
02. We have assessed the amyloid reactivity and the specificity of amyloid binding of AT-02 mediated by the pan-amyloid
reactive peptide p5R. Additionally, we have studied the ability of the IgG1 Fc domain of AT-02 to induce phagocytosis of
human amyloid extracts in vitro and in vivo .

Material & Methods: AT-02 was produced from a CHO pool using a perfusion cell culture production process, purified
by Protein A, anion exchange, and cation exchange chromatographies, and characterized by mass spectrometry and SDS-
capillary electrophoresis. The binding potency (ECso) for amyloid-like rVAGWIL fibrils and human AL and ATTR extracts
was assessed by ELISA. Pan-amyloid reactivity was shown immunhistochemically using formalin-fixed tissues containing
human AL, ATTR, and ALECT2 deposits. Phagocytosis of human AL and ATTR amyloid extracts, labeled with the pH-
sensitive fluorophore pHrodo red, was studied in vitro using PMA-activated human THP-1 monocytes. Uptake of the
amyloid extracts by activated THP-1 cells was quantified by segmentation of digital microscopy images. Induction of
amyloid phagocytosis in vivo was performed by pretreatment of pHrodo red-labeled ALA amyloid (2 mg) with 500 ug of AT-
02 prior to subcutaneous implantation into NU/NU mice. Quantitative measurement of phagocytosis in vivo was performed
using serial optical imaging of mice under isoflurane anesthesia.

Results: AT-02 was produced in a perfusion bioreactor to an accumulated titer of 15.5 g/L, and was purified with nearly
complete retention of the p5R peptide. The potency (ECso) of binding was subnanomolar for multiple types of amyloid. The
ECso was 0.15 nM for synthetic rVABWIL and AB(1-40) fibrils, 0.42 £ 0.12 nM (n=4) for ALA and ALk amyloid extracts, 0.18
nM for ATTRwt and 0.45 nM for ATTRv extracts. Immunohistochemical analyses revealed strong and specific reactivity
with the amyloid desposits of AL, ATTR and ALECT?2 in heart, kidney and spleen (Fig. 1). AT-02 co-localization was also
observed with cardiac amyloid deposits in a novel murine model of AL amyloidosis. Incubation of pHrodo-red labeled ATTR
and AL amyloid extracts with AT-02 up to 200 nM caused a significant dose-dependent increase in phagocytosis compared
to an irrelevant higG1. Uptake of the amyloid by PMA-activated THP-1 cells was further significantly enhaced by the the
addition of 20% (v/v) human serum as a source of complement. Pretreatment of pHrodo-red labeled ALA amyloid extract
with AT-02 resulted in significant enhancement of in vivo fluorescence emission associated with the uptake of the amyloid
by murine macrophages (Fig. 2).

Summary & Conclusion: Clearance of amyloid is a significant clinical unmet need for patients with systemic
amyloidosis. The humanized IgG1-peptide fusion, AT-02, specifically binds many forms of amyloid with subnanomolar
affinity for human AL and ATTR amyloid extracts. High affinity binding of AT-02 to amyloid promotes phagocytosis of the
material, which can be enhanced by the presence of human serum as a source of complement. Binding of AT-02 to amyloid
can serve as a potent opsonin and induce macrophage-mediated phagocytosis, which is anticipated to lead to clearance



of tissue amyloid in patients with systemic amyloidosis.

FIGURE 1 FIGURE 2
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Figure 1.: Immunohistochemical staining of amyloid in the heart of a patient with ATTRv (T60A) amyloidosis. Biotinylated
AT-02 intensely stained amyloid deposits (brown) around the cardiomyocytes. Amyloid was visualized in the tissue
following alkaline Congo red staining and detection by fluorescent micropscopy. Bar = 50 um (original objective mag. 40x).
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Figure 2.: In vivo phagocytosis of pHrodo red-labeled human ALXA amyloid extract. At day 12 post injection, the
fluorescence emission of acidified pHrodo red, associated with phagocytosis of the material, was significantly higher in
mice following pretreatment (n=2 shown) of the amyloid with AT-02 as compared to control (untreated; n=2 shown) ALA
amyloid.
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Regulation of BCL2 family members by microRNA-9 and microRNA-181a in AL
amyloidosis
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Background: Systemic light chain (AL) amyloidosis is a clonal plasma cell disorder characterized by deposition of
misfolded immunoglobulin light chain products in vital organs, causing their dysfunction. MicroRNAs (miRNAs) are short,
non-coding RNAs that regulate gene expression and have a role in cancer development and progression. They may be
used as biomarkers to distinguish between cancer patients and healthy individuals. Moreover, miRNA-mRNA interactions
may determine the molecular mechanism involved in AL amyloidosis pathogenesis and may suggest novel therapeutic
approaches. To date, knowledge about miRNAs involvment in AL amyloidosis is lacking.

Objectives: to decipher specific mMiRNA expression profiles in AL amyloidosis compared to MM and healthy controls (HC)
and to examine how miRNAs are involved in AL amyloidosis pathogenesis.

Material & Methods: miRNA and mRNA expression profiles were determined using the nCounter assay (NanoString
technologies) and RNA-Seq, respectivly. Detection of potential miRNA targets, and enriched biological pathways was
performed by the bioinformatics tool Ingunity Pathway Analysis (IPA). MiRNA and gene expression profiles were validated
by qRT-PCR in 50 AL, 50 MM and 10 HC samples. The effect of aberrantly expressed miRNAs on potential molecular
targets was analyzed in ALMC1 cells by transfecting the cells with miRNA mimic, following qRT-PCR, Western blot analysis
mithochondrial depolarization assay and Annexin-PI staining.

Results: BM and plasma miRNAs were differentially expressed in AL amyloidosis compared to MM or HC. We found that
the differentially expressed miRNAs and mRNA in AL patients regulates key signaling pathways related to cell cycle and
anti-apoptosis mechanisms including mitochodrial dysfunction, cytokine signaling, NFkB signaling, activation of MAPK and
PI3K/AKT pathways (Figure 1), all linked to cancer cell growth, proliferation and therapeutic resistance, therefore may be
used as a therapeutic target. Specifically, genes related to the mitochondrial activity were upregulated in AL
patients.particularly the anti-apoptotic BCL2 family genes (BCL2, MCL1, and BCL2L1).

miR-181a-5p and miR-9-5p, which regulate the above mentioned genes, were downregulated in BM samples from AL
amyloidosis compared to MM patients, providing a mechanism for BCL2 family gene regulation (Figure 2).

Overexpression of these miRNAs in ALMC-1 cells led to downregulation of the BCL2 family anti-apoptotic genes and
induced apoptosis by AnnexinV staining. This suggests a new mechanism for anti-apoptosis of aberrant plasma cells.
Clinically, it proposes that BCL2 inhibitors, such as venetoclax, can reverse the anti-apoptosis effect of the downregulated
miRNAs in AL patients. Treatment of ALMC-1 cells with venetocalx showed upregulation of those miRNAs, followed by
downregulation on BCL2, MCL1 and BCL2L1 mRNA and protein levels. By performing ROC analysis, we further found that
specific miRNAs may be used for the diagnosis of AL amyloidosis, and differentiate it from MM.

Summary and conclusions: We provide novel insights into the molecular mechanisms in AL amyloidosis mediated by
miRNAs and the aberrant expression of oncogenic/tumor suppressor genes. The differential expression of miRNAs in AL
amyloidosis may be used to understand disease pathogenesis and predict risk of progression to AL amyloidosis among
patients with known plasma cell disorders. Additionally, signaling pathways involved in AL amyloidosis, mediated by
miRNAs, may assist in tailoring more specific treatments.
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Figure 1.: Ingenuity pathway analysis showing the involvement of the key genes in regulating significant biological
pathways.

Figure 2.: BCL2 family members are highly expressed in patients with AL amyloidosis and are targets of miR-9-5p and
miR-181a-5p. BCL2, MCL1 and BCL2L1 expression levels measured by gqRT-PCR in BM-derived CD138+ cell samples of
at least 50 patients with AL amyloidosis, 50 patients with MM and 10 healthy controls (HC).
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Elevated fibrosis associated biomarkers in ATTR amyloidosis patients are associ-
ated with impaired cardiovascular outcome.
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Background: Amyloidosis comprises a group of diseases defined by extracellular deposition of misfolded
proteins. In cardiac transthyretin amyloidosis variant (ATTRv) or wildtype (AT TRwt) transthyretin is deposited
subendocardial or interstitial in the heart. The clinical course of ATTR cardiomyopathy (ATTR-CM) is highly
variable from stable course with little symptoms over years to rapid progression and cardiac death within few
months in other patients [1, 2]. Analysis of cardiac biopsies revealed fibrosis surrounding amyloid deposits in
ATTR patients [3]. Thereby, the extent of fibrosis is associated with plasmal hsTNT and NTproBNP levels —
the most distinctly established biomarkers for outcome in ATTR-CM [4].

Objective:

We therefore hypothesized that individual profibrotic responses towards the extramyocardial amyloid deposits
might influence disease progression. Therefore, we extensively characterized fibrosis associated biomarkers
in patients’ plasma and correlate their expression with clinical outcome.

Material & Methods:

61 patients with hereditary ATTRv, 43 patients with ATTRwt and 21 healthy volunteers were included in the
study. Fourteen fibrosis associated biomarkers (EN-RAGE/S110A12, IGFBP-1, 2, 3, 4 and 6, FGF-23, MMP-
2,7,9and 13, TIMP-2 and -4, RAGE-AGE) were analyzed using Luminex multiplex assays in patient plasma.
Statistical analyses were performed using survival models and hierarchical cluster analysis to correlate bi-
omarker levels with clinical presentation and outcome. Prespecified endpoints were cardiac decompensation
(cDMP) or transplantation/death (HTX/D).

Results:

IGFBP-1, 2, 3, 4 and 6, FGF-23, MMP-2 and -7, TIMP-2 and -4 and RAGE-AGE plasma levels were signifi-
cantly elevated in patients with cardiac ATTR compared to healthy controls or ATTR patients without cardiac
affection (p<0.001). Univariate analysis revealed significant association of MMP-2, MMP-7, RAGE-AGE,
IGFBP-1, IGFBP-2, FGF-23 and TIMP-2 for both endpoints, while IGFBP-3 and TIMP-4 revealed significant
association with HTX/D but not cDMP. Cluster analysis identified two prognostically distinct groups of patients
(high-risk HrC and low-risk cluster LrC; HR for cDMP: 11.7 [95% CI: 1.5-90.6, p=0.019], for HTX/D: 15.06
[95%CI: 1.99-114], p=0.009). Individuals assigned to HrC exhibited significantly increased myocardial wall
thickness, hsTNT, and NTproBNP levels, patients were older had lower GFR, EDD and MAPSE.

Stepwise model selection of cluster membership and all fibrosis associated markers retained cluster assign-
ment as significant feature for both endpoints.

Interestingly, interaction analysis revealed that FGF-23 and IGFBP-3 as well as RAGE/AGE and IGFBP-3
showed a positive correlation in HrC but negative correlation in LrC. FGF23 and hsTNT showed a marked
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positive correlation in HrC, and only a weak positive association in LrC.

Summary & Conclusion:

Profibrotic biomarkers are elevated in ATTR patients and show strong association with outcome in ATTR-CM.
Fibrosis marker derived profiles entail additional prognostic information. Further studies are needed to inves-
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Figure 1.: A: Hierarchical cluster analysis of fibrosis associated markers quantified from patients plasma,
identifying two main clusters (cluster 1, LrC, and cluster 2, HrC). Ward.D linkage, Euclidean distance, z-
transformed values. B: Kaplan-Meier survival curves for endpoint heart transplantation/death and grouping
from A, likelihood ratio test. C Markers showing a qualitatively different associations in pairwise tests be-
tween clusters (significant interaction, linear model analysis).
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Targeting Protein Secretion as a Novel Therapeutic Strategy in AL amyloidosis
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Background: AL amyloidosis (AL) is invariably related to deposition of misfolded free light
chains (FLC) fibrils in target organs. SNARE proteins, which are the specific target of botulinum
neurotoxin (BoNT), are involved in the docking and fusion of secretory vesicles.

Objective: Therapeutic strategies directly targeting FLC secretion are not available. Our
hypothesis was that FLC are secreted through SNARE-coated vesicles. We further hypothesized
that targeting specific SNARE proteins with the BoNT could lead to retention of FLC in the
secretory pathway and cause a terminal UPR, leading to AL plasma cell (PC) apoptosis.

Methods: Gene expression profiling from IFM170 was used to interrogate SNARESs expression in
malignant PC. We developed tetracycline inducible (Tet-On), bicistronic vectors expressing
distinct BoNT serotypes (BoNT/A-F), T2A and GFP. Lentivirally transduced cells would express
BoNT in a 1:1 stochiometric ratio with GFP, upon doxycycline (dox) administration. We
transduced AL cell lines with Tet-On lentivirus expressing 7 distinct BoNTs. First, we performed
time-course viability assays on polyclonally transduced cells and compared relative proportion of
GFP+ cells over time. Then, we single-cell sorted transduced cells, triggered BoNT expression
and assessed GFP kinetic and apoptosis at 24-48-72 hours post dox. SNARESs cleavage following
induction of BoNT expression was evaluated via WB. To assess if BoNT cytotoxicity correlated
with cessation of FLC secretion, we performed a secretion assay in monoclones expressing distinct
BoNTs. We are generating a novel murine model of AL. We used tissue engineered bone (TEB)
scaffolds coated with 250,000 GFP-labelled bone marrow stromal cells HS-5. After assessing cell
attachment through fluorescence microscopy 24 hours later, we loaded 1x10° mApple-labelled
ALMC2. We performed fluorescence microcopy analysis, cell counting and IL-6 ELISA at Day5
after co-culture.

Results and Discussion: IFM170 GEP and AL/MM cell lines analysis showed VAMP2, VAMP3
and SNAP23 as the top expressed SNARESs. By using polyclonally transduced cells, we show that
GFP+ (transduced) cells are rapidly depleted over time after dox, across all serotypes, except
BoNT/B, consistent with cytotoxic effect. We noted an association between SNAP23 and VAMP3
cleavage and BoNT toxicity, suggesting that dual targeting of SNAP23/VAMP3 may be necessary
to mediate BoNT cytotoxicity. We next show that only BoNTs causing early cytotoxicity
significantly inhibited FLC secretion and induced UPR activation, presumably through FLC



retention. Indeed, cytotoxic BoNTs, activated PERK pathway with elF2a phosphorylation (p-
elF2a); ATF4, CHOP and GADD34 upregulation.

The preliminary data on our in vivo model suggest that HS-5 could potentially support AL
amyloidosis cell lines engraftment in vivo, by creating a tumor-supportive microenvironment. The
proliferation of ALMC?2 cells, assessed by mApple fluorescence, is significantly higher in the
presence of HS-5 stromal cells and abolished when cells are exposed to IL-6 blocking antibody.

Summary and Conclusions: We show that in all seven BoNT serotypes examined, except for
BoNT/B, simultaneous cleavage of SNAP23 and VAMP3 predicts BoNT cytotoxicity and
correlates with cessation of FLC secretion and terminal UPR. Overall, our preliminary data provide
proof of concept that targeting FLC secretion is feasible and of therapeutic efficacy in preclinical
AL models, suggesting potential clinical translatability of this innovative approach.

Support and Funding: This work was supported by the American Italian Cancer Foundation
Research Fellowship (MM) and the Donald C. Brockman Memorial Research Grant from the
Amyloidosis Foundation (MM).

4th — 8th September 2022 | Heidelberg

ORAL PRESENTATIONS OP040

107



Fig. 1a 1b

100+

DOX
80 -‘V
SNAP 23

0 I wwz“ﬂ\

20+ VAMP 3

_.41

(s, ';.9 s
GAPDH wm

% Apoptosis Compared to No Dox

O&Qy Yf'b Q‘) 6\ 0\ (Jb 0\ o"' Q/\ Q‘} @b‘ é’@'ﬂ' @'\?@‘\3’ Qb Q'\

1c sokkok 1d
| Aok | . BS
600y | *okkk . | B CTRL

l [ Bg Dox(h) 0 4 ‘8 12 ‘17 ™ 4 8 12 17 T™™
Z o] =, peirz SR -“Qﬁﬁ
E, E Zz ATF4—-E- TS sawm e

1] 6
g DO chopT T b = [TRTE TN T
ﬂ S5 cwoou SIS T

I F
= E GAPDH .-..-. ———————

7

0= T
Dox - +

T LI | Ll T 1
-+

+ -
+ -
+ -
+ -
+ -

-+ -+

Fig. 1a Apoptosis in distinct monoclones expressing BoNT/A (green), B (grey), C (pink), D (light blue), E (purple), Ex
(dark blue) or F (red) at 24; 1b SNARE expression before or after 24 hours dox; 1¢ ELISA assay assessing secreted
lambda in distinct ALMC?2 clones before/after dox. 1d p-elF2a, ATF4, CHOP and GADD34 upregulation 8 hours post
dox in ALMC2 clones expressing BoNT/F but not BONT/B (left and right panel, respectively).
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Fig. 2a ALMC2, HS-5 were cultured alone or as co-culture, with addition of IL-6 or IL-6 neutralizing antibody (ILONEU)
at Day 1 and Day 3. ELISA quantification of IL-6 secretion by HS-5 coated hydrogel scaffolds. Cell count was measured
by fluorescence intensity: mApple for ALMC2 and GFP for HS-5. 2b Fluorescence microscopy of GFP-labelled HS-5
stromal cells and mApple-labelled ALMC2.



Tocilizumab can prevent the progression of renal AA amyloidosis to end stage renal disease
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Background

AA-amyloidosis (AA) can be the consequence of any chronic inflammatory disease. AA can be
associated with rheumatic diseases (rheu+AA), autoinflammatory syndromes (auto+AA) or AA of
unknown origin or idiopathic AA (idio+AA). The major organ manifestation is renal AA that can progress
to end stage renal disease (ESRD) and multiple organ failure. To our knowledge, there has not yet been
any systematic study analysing and comparing different therapeutic options in preventing the
progression of renal amyloidosis.

Objective

In this study, we analysed clinical and laboratory parameters of renal function and of inflammatory
markers at baseline and the response of these parameters during follow-up in AA patients treated with
different bDMARDs.

Material & Methods

This study is a monocentric retrospective analysis of the renal outcome of patients with rheu+AA,
auto+AA and idio+AA who were treated with cytokine inhibiting biologic drugs (bDMARD). All patients
had renal amyloidosis and the AA subtype was confirmed using immunohistochemistry. Serum
creatinine, proteinuria, C-reactive protein (CRP), serum-amyloid-alpha (SAA) and other biomarkers
were analysed during follow-up.

Results & Discussion

Eighty-three patients with renal AA were identified and followed for a mean observational period of
4.82 years with Tocilizumab (TOC) and other bDMARD therapy. The underlying diseases were rheu+AA
(n=34), auto+AA (n=24) and idio+AA (n=25). The progression to ESRD was prevented in 60% (rheu+AA),
88% (auto+AA) and 81% (idio+AA) of patients treated with bDMARDS. After a treatment period of 18
months significant differences in the reduction of proteinuria or the progression to ESRD were
detected. TOC showed a superior effectiveness and a significantly improved renal outcome compared
to other bDMARDS in patients with rheu+AA and idio+AA. Furthermore, we showed that tocilizumab
was able to prevent progression of AA amyloidosis to other organs including prevention of death in
patients with CKD stage V at first visit.

Summary & Conclusions

In this study we analysed the time course and the effectiveness of different medical treatments on the
renal outcome of patients with AA divided in three cohorts depending on the underlying disease. We
found that immunosuppressive treatment was able to prevent progression of renal function to CKD
stage V at least in 60.00 % in the rheu+AA group up to 87.50% in the auto+AA group. Our data showed
furthermore that beginning progression to CKD stage V revealed after a period of 18 months until
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which renal function remained stable in both patients with renal progression as in those with persisting
stable renal function. As preferred treatment of renal AA amyloidosis, we found tocilizumab being
significantly more effective in prevention of renal progression and progression of renal amyloidosis to
other organs or death compared to other immunosuppressants in patients with rheu+AA and idio+AA.

Figures
2 Figures.
Fig. 1 Time course of renal function with progression to CKD stage V/with stable renal function.

Fig. 2 Effectiveness of Tocilizumab vs. other treatments in prevention of ESRD
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Natural history and risk stratification of AA amyloidosis based on a 40-year
experience in the United States
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Medicine & Nephrology, Izmir, Turkey

Background: Systemic AA amyloidosis is a rare complication of chronic inflammatory disorders, caused by the
extracellular deposition of insoluble serum amyloid A [1, 2]. There is a paucity of data regarding the natural history,
prognostic markers, and risk stratification of patients with AA amyloidosis. A study by the UK NAC group represents the
largest cohort to date of patients with AA amyloidosis[3].

Objectives: To describe the natural history of AA amyloidosis and identify prognostic markers for survival in a large
cohort of patients from the United States.

Methods: We conducted a retrospective review of all individuals with AA amyloidosis evaluated at the Boston University
Amyloidosis Center between 1980 and 2020. Pertinent clinical and laboratory data were collected from the medical
records of consented patients. All patients had clinicopathological evidence of systemic AA amyloidosis, with positive
Congo red staining of a biopsy specimen that was typed by immunohistochemistry, immunogold electron microscopy, or
mass spectrometry, as appropriate. Estimated glomerular filtration rate (eGFR) was calculated using the CKD-EPI
equation. ESRD was defined as the initiation of renal replacement therapy or renal transplantation, whichever occurred
first. Overall survival (OS) was defined as the time from diagnosis of AA amyloidosis to death from any cause or last
follow-up. Time-to-event outcomes were calculated using the Kaplan-Meier method. The Cox-proportional hazard
regression method was used to fit a multivariable model for OS. All calculations were obtained with the R software (R
Foundation for Statistical Computing, Vienna, Austria).

Results: The study cohort was comprised of 169 patients with AA amyloidosis. The underlying chronic inflammatory
conditions considered etiologic for AA amyloidosis for the entire cohort and stratified by epoch of diagnosis are shown in
Figure 1. suppurativa. Twenty-six patients (20%) did not have an underlying inflammatory condition identified despite
extensive testing and were considered to be idiopathic.

Among all patients, the distribution of affected organs was: kidneys (91%), gastrointestinal tract (22%), liver (14%), heart
(8%, soft tissues (6%), autonomic nervous system (4%), and other organ systems (21%). Sixty-one patients (36%)
progressed to ESRD. The median time from diagnosis of AA amyloidosis to ESRD was 5.9 years (95% CI 3.7-9.6).

With a median follow-up of 3.4 years (95% Cl 2.4-4.6 years), 96 patients (57%) have died. The median OS was 6.3
years (95% Cl 2.4-8.6 years), and the estimated 10-year OS was 37% (95% CI 29-48%). In the multivariate analysis, a
baseline erythrocyte sedimentation rate (ESR) 280mm/hr and eGFR <25 mL/min/m? were independently associated with
an increased risk of death. We subsequently developed a prognostic scoring system for OS incorporating both ESR and
eGFR (Table 1). A total of 101 patients (60%) received disease-modifying treatment for the underlying inflammatory
condition.

Conclusions: We present a 40-year longitudinal study describing the natural history of AA amyloidosis, which
represents the largest patient series from the United States. We developed a prognostic scoring system for OS
incorporating baseline ESR and eGFR that is readily adaptable to clinical practice.
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Figure 1. Underlying disorders causing AA amyloidosis over a four-decade period
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Table 1. Prognostic scoring system for survival in AA amyloidosis.
Median OS HR for death

Risk group Score No. of patients (%) (95% Cl), years (95% Cl) P-value
Low 0 47 (31) 11.9 (6.8-17.9) Ref Ref

Intermediate 1 72 (47) 6.0 (4.7-8.6) 1.98 (1.18-3.32) 0.020
High 2 33 (22) 4.8 (1.9-8.2) 2.89 (1.40-5.99) 0.001

Patients were scored as follows: ESR (<80 mm/hr: 0 points; 280 mm/hr: 1 point) and eGFR (>25 mLmin/m2: 0 points; <25
mL/min/m2: 1 point). A total of 152 patients with complete data were included in this analysis.
Abbreviations: OS, event-free survival; HR, hazard ratio; Cl, confidence interval; Ref, reference group.
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Long-term transplant outcomes in recipients with renal amyloidosis
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Background: Since the first successful kidney transplantation (KTX) for systemic amyloidosis was performed in 1968,
transplant outcomes have improved. Still a concern for poor allograft and patient outcome with recurrent amyloid deposition
and extra renal amyloid deposits challenge organ allocation to this patient group (1-4).

Objective: We aimed to study long-term outcomes after KTX in recipients with amyloidosis, identify causes of graft loss,
and to compare with post-transplant outcomes in recipients with other causes of renal failure.

Material & Methods: We report outcomes from the Norwegian Renal Registry (NNR) of all patients with amyloidosis in
Norway receiving a first kidney (only) transplant from 1988 through 2017 (AMY, n=128) with follow-up until March 31st
2022. Amyloid type was AA in 109 of 128 AMY KTX recipients. The 19 non-AA recipients included 13 with AL, 4 of
undetermined type, 1 ALECT2 and 1 AFib. Data were supplemented with manual review of patient records. Norwegian
KTX recipients in the same time period with diabetic nephropathy (DIA, n=509) and autosomal dominant polycystic kidney
disease (ADPKD, n=759) served as controls. We calculated patient-, graft- and death-censored graft survival using the
Kaplan-Meier method.

Results: At time of censoring 44/128 AMY KTX recipients had lost their graft, 63 were deceased and 21 alive with a
functioning graft. KTX recipients comprised 31% of all AA patients and 15% of all AL patients in renal replacement therapy
in Norway during the study period. Mean age (SD) years at KTX was 50.0 (13.9) for AA, 61.1 (10.9) for non-AA, 55.1 (12.5)
for DIA and 55.2 (11.0) for ADPKD. Patient and death censored graft survival curves are shown in figures 1 and 2. 10-year
patient survival (95% Cl) was 44% (35.7-54.9) in AA, 23% (0.10-54.5) in non-AA, 47% (42.3-51.0) in DIA and 74% (70.3-
76.9) in ADPDK. Patient survival (Figure 1) was significantly different between groups and a subgroup analysis showed a
significantly higher survival in AA compared with non-AA.

10-year death-censored graft survival (95% Cl) was 71% (61.2-82.7) in AA, 52% (30.0-91.6) in non-AA, 78.9% (74.7-83.4)
in DIAand 87.8% (85.3-90.4) in ADPDK. Death-censored graft survival (Figure 2) was significantly different between groups
and significantly different between AA and non-AA in a sub-analysis.

Recurrent amyloid caused 18 AA graft losses after a median of 10.8 (IQR 7.2-15.1) years post transplantation. Death-
censored graft survival was poorer in non-AA group, where 7 grafts were lost; 1 non-viable graft and 3 rejections in the first
month post transplant, and 3 recurrent (AL) amyloid graft losses after 3.3, 4.1 and 6.1 years respectively. Rejection was
cause of graft loss after a median (IQR) years of 6.1 (1.6-9.9) in 17/109 AA, 5.7 (2.0-10.0) in 82/509 DIA and 9.1 (4.5-12.8)
in 105/759 ADPKD recipients.

Summary & Conclusions: Our study demonstrates improved patient and graft survival for AA amyloidosis in the
Norwegian KTX AMY cohort since our previous study 1974-1989 (1). Like a recent study from United Kingdom (2), we
demonstrate a comparable patient survival to DIA in the AA amyloidosis group. Our non-AA KTX group is small, dominated
by AL, and shows a significantly poorer survival compared to AA. Recurrent amyloidosis in the kidney graft is a major cause
of graft loss in amyloidosis patients that needs attention in post transplant care, but overall, transplantation appears an
acceptable treatment option in selected patients.
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Figure 1 : Patient survival after KTX. Figure 2 : Death censored graft survival after KTX.
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Background:

Hereditary transthyretin-mediated (hATTR) amyloidosis, also known as ATTRv amyloidosis, is a progressive and
fatal disease. Without treatment, patients experience debilitating polyneuropathy with loss of ambulatory function
and a median survival of 4.7 years from diagnosis. The effects of long-term treatment with patisiran, an RNA.I
therapeutic approved for the treatment of hATTR amyloidosis with polyneuropathy, are being assessed in the
ongoing Global Open-Label Extension (OLE) study (NCT02510261).

Objective:
To describe the interim 36-month mortality and ambulatory function data in patients with hATTR amyloidosis with
polyneuropathy from the ongoing Global OLE study.

Material & Methods:

Patients in the Global OLE study were analyzed in three groups based on their enroliment in the parent studies:
APOLLO-placebo, (n=49), APOLLO-patisiran, (n=137), and Phase 2 OLE patisiran (n=25). In the Global OLE, all
patients received patisiran 0.3 mg/kg once every three weeks for up to 5 years. Mortality was analyzed from parent
study enrollment in all patients who received =1 dose of patisiran in the Global OLE (n=224) (Figure 1).

Results & Discussion:

At Global OLE baseline, the APOLLO-placebo group had more severe disease than the APOLLO-patisiran or
Phase 2 OLE groups, including alower proportion of patients able to walk unaided (familial amyloid polyneuropathy
[FAP] stage 1), reflecting disease progression while on placebo in the parent study. At data cut-off (Jan 27, 2021),
the maximum duration of patisiran treatment varied by group (APOLLO-placebo, 36 months; APOLLO-patisiran,
54 months; Phase 2 OLE, 60 months), and median survival from start of parent study was not reached in any group
by Month 36 of the Global OLE. Mortality was lower in patients who initiated treatment earlier in their disease
course (APOLLO-patisiran, 13.5%; Phase 2 OLE, 11.1%) when compared with the APOLLO-placebo group
(34.7%). In a multivariate analysis of 6 variables that were individually predictive of mortality, N-terminal pro-brain
natriuretic peptide >3000 ng/L, New York Heart Association Class >1, and placebo assignment in the parent study
remained significant risk factors for mortality, whereas FAP Stage >2, non-V30M genotype, and mean left
ventricular wall thickness 21.3 cm were not significant. At Month 36, most patients remained ambulatory
(polyneuropathy disability score [PND] <IV), and greater proportions of the APOLLO-patisiran and Phase 2 OLE
groups (55.5% and 80.0%, respectively) showed stabilized orimproved ambulation (assessed by PND score) than
in the APOLLO-placebo group (42.9%). The majority of patients enrolled in the Global OLE have received patisiran
for at least 54 months, including parent study exposure, with some having received patisiran for up to 7 years.
70.1% of patients enrolled in the Global OLE were still receiving patisiran at data cut-off.

Summary & Conclusions:

At Month 36 in the ongoing 5-year Global OLE, survival was greater in patients who received patisiran treatment
earlier. The therapeutic benefit of patisiran on ambulatory function, first demonstrated in APOLLO, was sustained
and was greatest in groups that initiated patisiran treatment earlier with a lower disease burden. These results
highlight the substantial impact of earlier diagnosis and treatment in patients with hATTR amyloidosis with
polyneuropathy.
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Background: Disease modifying therapies (i.e., liver transplantation, TTR tetramer stabilizers, and nucleic acid
therapeutics) markedly improved survival in hereditary ATTR (ATTRv) amyloidosis patients. Ironically, however, the
prolonged disease duration induced de novo CNS amyloidosis, ATTR-type cerebral amyloid angiopathy (CAA) as choroid
plexus continues to produce variant TTR'3. Under such situations, it is highly necessary to elucidate characteristics of
ATTR-type CAA and develop useful biomarkers to monitor ATTR-type CAA.

Objective: To investigate the clinical characteristics, and distribution and progression pattern of ATTR-type CAA by using
Pittsburgh compound B (PiB)-positron emission tomography (PET) imaging.

Material & Methods: We enrolled 31 (12 females) ATTRv amyloidosis patients with V30M (p.V50M) variant (ATTRV30M)
and performed "'C-PiB-PET in all patients. Mean age of onset (+ SD) and age at study inclusion, were 34.4 + 8.6 and 50.1

+ 11.7 years, respectively. Twenty patients received liver transplantation and 13 patients were treated with disease-
modifying pharmacological therapies (4 patients received both liver transplantation and pharmacological therapies). Two
patients were treatment naive at the time of PiB-PET. Follow-up PET was performed in 15 patients.

Results: A total of 8 patients (6 females) developed CNS symptoms due to CAA. Duration of illness from onset of ATTR
amyloidosis to CNS symptom onset ranged from 12 to 21 years (mean + SD, 17.0 =+ 3.1). Seven patients developed
transient focal neurologic episodes, 2 patients developed multiple cerebellar hemorrhages, and 2 patients developed
cognitive decline. The amount of "'C-PiB accumulation increased as a function of disease duration in all ATTRv amyloidosis
patients (correlation coefficient = 0.67, P = 0.000007). Annual increase rate of SUVR in female patients (0.013/year) was
significantly greater as compared with that in male patients (0.005/year, P = 0.046, Figure 1). SUVR was significantly
increased at the follow-up PET analysis (0.69 + 0.06) as compared with the first PET analysis (0.66 + 0.06, P = 0.002).
The 3D-SSP analysis of PiB-PET demonstrated that CNS amyloid deposition started in the upper middle surface of
cerebellar cortex around 10 years after onset, and then spread out into entire surface of cerebellum, Sylvian fissure, and
anterior part of longitudinal fissure of cerebrum around 15 years after onset (Figure 2A). After 20 years from onset, ATTR
amyloid deposition expanded to entire cerebral surface (Figure 2B).

Summary & Conclusion: PiB-PET is a useful biomarker in early detection and treatment evaluation in early-onset
ATTRV30M patients. Female gender is associated with rapid progression of ATTR-type CAA.
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Figure 1.: Quantitative analysis of CNS ATTR amyloid deposition as a function of disease duration.



Figure 2.: Distribution and progression of CNS ATTR deposition visualized by 3D-SSP analysis of "'C-PiB-PET imaging.
(A) 54-year-old ATTR V30M male patient with CNS symptoms (13 years after onset). (B) 53-year-old ATTR V30M female
patient with CNS symptoms (25 years after onset).
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Background: Hereditary transthyretin amyloidosis (hATTR or ATTRv) is a progressive and potentially
life-limiting rare disease. There are no universal standards for the holistic care of patients and their families
(including psychological, social and economic support). Clinical practice varies between countries, as do the
resources to manage patients. In 2019, the Amyloidosis Alliance called for an expansion of services,
acknowledging the need for a broader and more holistic approach to care so patients’ quality of life can be
improved.

Objective: The aim of this international Delphi survey is to evolve expert-patient-led practical guidance to
inspire and encourage a holistic approach to care — which is managed by specialists in a multidisciplinary
setting and supported by allied healthcare professionals (HCPs). This presentation outlines the scope of the
guidance and the progress to establish a consensus among an International Voting Panel representing the
clinical community and patient advocacy groups.

Material & Methods: Delphi is an iterative process using rounds of online voting leading to a convergence of
experts’ judgements and opinions." In this study, input was sought (at every stage) from a panel of patient
advocacy group representatives as well as members of the multidisciplinary care team (including two
neurologists, a cardiologist, a physiotherapist, a psychologist, a nutritionist and a nurse specialist) to ensure
the guidance reflected the priorities of patients as well as the clinical expertise of the multidisciplinary team.
The joint 14-member patient-HCP Primary Panel was convened to identify the key concepts for consideration
to improve standards of care, and to develop the recommendations for the Delphi voting. Expert insights from
the patient-HCP Primary Panel were enriched by the findings from a systematic literature review (prepared in
advance of the first Primary Panel meeting). Over 180 healthcare professionals from >12 countries (identified
based on their experience in this field) and patient advocates were invited to be part of an International
Voting Panel. The threshold for consensus was defined a priori as at least 75% group agreement for each
recommendation (using a 5-point Likert scale).

Results: The recommendations were informed by findings from a systematic literature review of 844 papers
on the management of hATTR amyloidosis and additional research to identify expert guidance from other
chronic neurologic diseases. Seven themes were explored in detail and guidance evolved on: 1: The route to
early diagnosis and treatment; 2: Integrated care for monitoring and management; 3: Allied healthcare
professional support, 4: Family-centered care and caregiver support; 5: Patient-Doctor dialogue and shared
decision-making; 6: Access to social support and 7. Social networking and spiritual support. The validity and
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feasibility in practice of the guidance, proposed by the Primary Panel are now being tested and ranked in the
anonymized online Delphi voting rounds. The results of the international vote and final iteration of guidance
will be presented at the meeting.

Summary & Conclusion: It is hoped that this evolving international consensus, engaging both patients and
patient advocates, as well as healthcare professionals, will inspire specialist centers to develop services and
processes to ensure that people living with hATTR amyloidosis have access to holistic care.
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Background: Hereditary transthyretin (TTR) amyloidosis (ATTRv) is a rare, severe, progressive, debilitating, and
ultimately fatal disease caused by systemic accumulation of TTR amyloid fibrils in multiple organ systems.! Eplontersen
(ION-682884) is an investigational ligand-conjugated antisense drug designed to degrade hepatic TTR mRNA and inhibit
TTR protein synthesis.? Eplontersen has the same sequence as inotersen and is conjugated to a triantennary N-acetyl
galactosamine ligand to support receptor-mediated hepatocyte uptake.

Objective: To evaluate effects of eplontersen at the Week 35 interim time point in patients with ATTRv polyneuropathy
(ATTRv-PN) enrolled in the phase 3, international, multicenter, open-label, randomized NEURO-TTRansform study
(NCT04136184).

Material & Methods: Adult patients aged 18-82 years diagnosed with ATTRv-PN as defined by Familial Amyloid
Polyneuropathy (FAP or Coutinho) Stage 1-2, a documented TTR sequence variant, and signs/symptoms consistent with
polyneuropathy (Neuropathy Impairment Score [NIS] 210 and <130) were enrolled in the study. Patients were randomized
6:1 to receive 45-mg subcutaneous eplontersen every 4 weeks, or 300-mg subcutaneous inotersen weekly for 34 weeks
and then eplontersen, until end of treatment at Week 81. The inotersen reference group was intended to ensure that no
gross differences in patient population and response existed between the NEURO-TTRansform and NEURO-TTR
(NCT01737398) studies.® Patients enrolled in the eplontersen group were compared with a historical placebo group
(placebo arm in the NEURO-TTR study?®). The Week 35 interim analysis includes the coprimary endpoints of percentage
change from baseline in serum TTR concentration and change from baseline in modified NIS plus 7 (mNIS+7), the
secondary efficacy endpoint of change from baseline in the Norfolk Quality of Life-Diabetic Neuropathy (QOL-DN) score,
and safety. Efficacy outcomes will be evaluated in the full analysis set, which includes all randomized patients who received
at least 1 dose of eplontersen or inotersen and who have a baseline and at least 1 postbaseline efficacy assessment for
mNIS+7 score or Norfolk QOL-DN questionnaire total score.
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Results: The NEURO-TTransform study enrolled 168 patients across 15 countries, with 144 randomized to the
eplontersen arm and 24 to the inotersen reference arm. At baseline, 115 patients (79.9%) in the eplontersen arm and 18
patients (75.0%) in the inotersen arm had FAP Stage 1 disease, whereas 29 patients (20.1%) in the eplontersen arm and
6 patients (25.0%) in the inotersen arm had FAP Stage 2 disease. The most common TTR variant was the V30M sequence
variant, occurring in 85 patients (59.0%) in the eplontersen arm and 16 patients (66.7 %) in the inotersen arm. Efficacy and
safety results from the interim analysis will be presented.

Summary & Conclusion: The Week 35 results from the NEURO-TTRansform study will provide the first readout on the
efficacy and safety profile of eplontersen in patients with ATTRv-PN. The results from this study will provide important
information on clinical and health-related quality of life outcomes to better inform future choices for patients with ATTRv-
PN.
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Background: Diflunisal is a non-steroidal anti-inflammatory drug that stabilizes the transthyretin (TTR) tetramer and
thereby prevent amyloid fibril formation and reduces neurological deterioration in patients with hereditary transthyretin
amyloidosis (ATTRv).

Objective: The Swedish DFNS02 was an open study, started to monitor the effect of diflunisal in patients with ATTRv
amyloidosis.

Material & Methods: DFNS02 was an open-label observational study designed to monitor the effect of diflunisal 500
mg daily on neurological impairment, cardiac involvement and nutritional status in patients with ATTRv amyloidosis and
was open for enrollment from September 2015 to 2021. The primary outcome measures were changes in the Kumamoto
scale and cardiac impairment measured by echocardiographic assessment of global systolic strain (is not fully analyzed
yet). The secondary outcome measures were changes of the nutritional status (modified body mass index, mBMI), cardiac
function (septal thickness and pro-BNP), Karnofsky performance scale and safety follow-up blood tests (hemoglobin,
platelets, creatinine, and liver enzymes). Evaluations were performed at 12 and 24 months, respectively.

Results: Thirty-three patients were included in the study, 22 males and 11 females with mean age of 69 years (33-84).
Of those, 12 (37,5%) had received diflunisal prior to their inclusion in DFNS02, and 19 (58%) completed the 24-month
study follow-up. The main reasons for early termination were drug licensing issues (21%), anticoagulation (14%), side
effects from the study drug (7%) and COVID pandemic (7%). For those who completed the study protocol, total Kumamoto
score remained stable over time (median score 12 vs. 11 vs. 12, p = 0.12), as did the sub-scores for sensory neuropathy,
motor neuropathy, autonomic neuropathy and organ dysfunction. No significant change was noted in nutritional status
(median mBMI 957 vs. 926 vs. 904, p =0.9). Over the observational period, no significant changes were found in pro-BNP
levels (median value 978 vs. 1217 vs. 605 ng/l, p = 0.40), nor in cardiac septum thickness (median thickness 13.8 vs. 13.7

vs 13.1 mm, p = 0.7). No significant changes were found in the safety follow-up blood tests.

Summary & Conclusion: The DFNS02 trial supports the efficacy and safety of diflunisal for ATTRv amyloidosis in
patients with polyneuropathy as well as in patients with cardiomyopathy with results in line with the previous placebo-
controlled trial. Total Kumamoto scores, nutritional status septum thickness, ProBNP and blood tests remained stable over
time. No significant deterioration could be seen over the study period. The high drop-out rates were mainly due to regulatory
issues making diflunisal unavailable to Swedish patients. Diflunisal is shown to be effective in stabilising and halt the
disease progression in patients with ATTRv.
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Kidney phenotype and immune activation in hereditary ATTR amyloidosis
during inotersen therapy
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Background: Hereditary transthyretin amyloidosis (ATTRv) is a systemic disorder characterized by
predominant peripheral neuropathy and cardiomyopathy. Kidney involvement vary from the absence of
clinical disease to renal replacement therapy. Inotersen, an antisense oligonucleotide (ASO), ameliorate the
course of ATTRv neuropathy through reduction of the plasma TTR concentration. Glomerulonephritis was
previously documented under inotersen therapy (NEURO-TTR ftrial). Accurate follow-up is desirable,
towards a preventive strategy to avoid superimposed kidney damage.

Objective: Systematic evaluation of ATTRv patients under inotersen (standard dosage, 300 mg, once-
weekly, subcutaneous, commercial use), aiming early detection of de novo kidney disease, including
immune surveillance; definition of a kidney phenotype if suitable.

Material & Methods: Patients evaluation under a nephrological perspective and standard practice.
Parameters - hemogram; serum - creatinine, urea, cystatin C (CysC), Igs; C3, C4, ANAs, ANCAs, Anti-MBG;
anti-histones, C1q if clinical relevance; spot urine: albumin/creatinine (mg/g), protein/creatinine (g/g)
sediment; eGFR based on CKD-EPI creatinine-CysC 2012 formula.

Results: 43 patients were observed (25M, 18F), all ATTR Val30Met (p.Val50Met) variant; 2 treatment
naive, 6 after NEURO-TTR trial, and 35 after a tafamidis course. The mean age of neuropathy was 38.2 yrs,
at 1stinotersen administration 46.3 yrs; mean follow up 21 months (2-104); 15 patients (9M, 6F) dropped out
of treatment regarding safety issues (mean 24.3 months); eGFR was, on average, 102.0/87.2/86.5
ml/min/1.73 m? at enrollment/12 and 18 months after inotersen. The mean urine albumin/creatinine was 11.8
at baseline, 15.9/26.2/25.8 at 3/6/12 months.

Two females developed PR3-ANCA positivity (peak 451 QL): one with anti-histones positivity and C4
consumption; one with decreased eGFR (44 mL/min); in both, biopsies showed glomerular amyloid deposits,
no evidence according PR3-ANCA vasculitis or granulomas; 2 patients presented atypical ANCA patterns
(P and C), one with C4 decrease, other with isolated CysC elevation. In one male persistent undetectable
C4 was observed.

Two males presented kidney events — one, after 7 years of inotersen, showed a progressive renal
dysfunction, albuminuria, low C3 and C1q levels; biopsy showed scarce amyloid deposits, interstitial fibrosis,
inflammatory lymphocytic infilirate; tubular atrophy in 90% of the cortical; <10 1gG4 positive plasma
cells/HPF; he also presented uveitis (TINU). The second patient, 4 months after therapy showed nephrotic
syndrome, rapidly progressive renal failure, low C3 and C4, eosinophilia, and abnormal urinary sediment;
histopathology evidenced acute interstitial nephritis, crescentic glomerulonephritis and glomerular C3
deposition. Corticosteroid therapy was instituted, ASO suspended. When, for any event, ASO was
interrupted, patients with previous C3 or C4 low levels, recuperate to normal values.

Summary & Conclusion: eGFR decreased during the first year of treatment, however, de novo
proteinuria/albuminuria was rare. Complement activation, PR3-ANCA and X-ANCA suggest that ATTRv
patients, Val30Met (p.Val50Met) mutation, under inotersen therapy have predisposition to autoimmune
manifestations. Kidney phenotype is wider than the previously described and appeared combined. PR3-
ANCA was not associated to kidney vasculitis, and crescentic lesions were present in the absence of
autoantibodies. Identification of immune/kidney manifestations allowed timely inotersen suspension and
recover.
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Background: Hereditary valine substitution with isoleucine at position 122 (V1221) amyloidogenic transthyretin variant is
an autosomal-dominant condition known to place carriers of the V122l at risk of deposits of misfolded transthyretin that
causes heart diseases including heart failure in elderly individuals of African origin.

Objective: To assess the susceptibility of people with V1221 amyloidogenic transthyretin variant to heart failure and risk
of death.

Material & Methods: A comprehensive search of the PubMed database for studies that investigated genetic V122l
amyloidogenic transthyretin variant and heart failure (HF) together with associated heart diseases in March 2017 or earlier
was carried out. Pooled odd ratios (OR) for a comparison of only V122I patients with or without HF, HF in V122I and wild-
type transthyretin amyloidosis (WtATTR), and HF in V122| and non-amyloid control on the one hand, and hazard ratios
(HR) for risk of death in V122l patients and wtATTR patients at 95% confidence intervals were estimated and summarized
using fixed-effect (FE) and random-effect (RE) Mantel-Haenszel model and Generic Inverse Variance Model in Review
Manager software version 5.4.

Results & Discussion: Sixteen studies with 17 datasets of 1553 V122 patients, 1787 wtATTR patients, and 148889
non-amyloid participants were included in the meta-analysis of HF and prognostic significance of V122| and wtATTR in
patients. Out of the 17 data sets, 5 reported that all study subjects had HF for 478 V122I patients and the remaining 12
datasets showed reports of V122 with or without heart failure for 1064 patients, of which 513 had HF and 551 were without
HF, 6 reported NYHA Class I-IV for 787 V122l patients of which 43 had NYHA Class | and 702 had NYHA Class 2Il. Of the
12 datasets that reported V122l patients with or without HF, 5 reported HF in V1221 and wtATTR, of which 301 of 377 V122I
had HF and 955 of 1787 wtATTR controls had HF while 6 datasets from 5 studies showed 208 of 675 VV122I and 15366 of
148889 non-amyloid controls had HF. Three datasets with HR for 320 V122| patients and wtATTR 934 patients at risk of
death were analyzed.

The odds ratio of a 95% confidence interval for different groups of analysis is as follows: insignificantly lesser V122I
association with HF than those without HF (OR=0.53, 95%CI:0.13-2.17, Por=0.38); much greater and statistically
significant V122| association with NYHA Class Il than NYHA Class | (OR=219.06.32, 95%Cl:41.06.62-1168.72,
Por<0.00001); significant HF association with V122] than wtATTR controls (OR=1.54, 95%CI:1.12-2.13, Por=0.008), and
more significant HF association with V122 than non-amyloid controls (OR=1.62, 95%CI:1.36-1.92, Por<0.00001).

In addition, compared to wtATTR control, V122I was shown to significantly predict reduced overall survival of V122 patients
yielding an overall prognostic effect analysis (HR=2.45, 95%Cl:1.11-5.44, Pyr=0.03).

Summary & Conclusion: This study showed hereditary V122| patients are susceptible to HF with a more significant
association with NYHA Class 2Il. A comparison of the HF susceptibility of hereditary V122] with wtATTR and NAC controls
indicates V122 has significantly greater susceptibility and a significant prognostic effect than controls. In conclusion, the
V122| variant is significantly associated with HF and relatively high risk of death.
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Figure 1.: Meta-analysis of the association of V122 cases with HF; OR of HF versus no HF (A), and NYHA Class 2|
versus NYHA Class | (B).

Figure 2.: Meta-analysis of the association of V122, wtATTR and NAC controls with HF and risk of death from V122|
carrier status; OR of V122I versus wtATTR (A), OR of V122l versus NAC (B), and HR of V122I versus wtATTR (C).
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Tafamidis reduces skin denervation and amyloid in skin biopsies of very early

symptomatic hATTRv patients after one year of treatment.
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Background.

Progressive sensorimotor and autonomic symptoms characterize hereditary ATTR amyloid
polyneuropathy. Neuropathic pain is usually the first clinical manifestation caused by disease of the AB,
A5, and C small nerve fibers innervating the skin. Disease-modifying therapy focuses on motor
abnormalities, underestimating subjective small fiber-associated nerve function. Tafamidis, a selective
TTR stabilizer, is indicated at a dose of 20mg QD to halt neuropathy progression. Challenges in the early
recognition of disease onset are significant offsets to initiating early treatment.

Objective.

To evaluate the histopathological onset of disease in patients with ATTR amyloidosis with neuropathic
pain and the progression of denervation and amyloid deposition after one year of treatment with
tafamidis (T+) compared to patients naive to tafamidis treatment (T-).

Material and Methods.

Forty patients with ATTRv amyloidosis and sensory neuropathic symptoms underwent evaluations for
early small fiber neuropathy (UENS scores) and large fiber neuropathy (NIS score), quantitative sensory
testing (QST), neuropathic questionnaires, and skin biopsies for IENFD and amyloid deposition
assessments. Inclusion criteria included a pathologic TTR variant, neuropathic symptoms, and abnormal
QST (cold detection thresholds >4 degrees from the mean age normative values). Intraepidermal nerve
fiber density (IENFD) and amyloid deposition index (ADI) estimations measured in the skin biopsies of
the distal thigh and distal leg were compared at baseline and after one year of treatment. Tafamidis
pharmacokinetics was performed in T+patients.

Results.

30 T+patients and 10 T-patients were included. Baseline characteristics were similar, with a mean age of
37 years (17% females). Gly47Ala mutation was found in 13%, Ser50Arg in 66%, Ser52Pro in 3%, and
Y136H in 11%. All patients had reduced IENFD in the distal leg and distal thigh. UENS and NIS scores
correlated inversely to IENFD measurements (p=0.00). After one year, IENFD was equal to or better in
6(20%) T+p and decreased in all T-p. In T+patients with denervation, IENFD reduction was significantly
less than in T-p [Table 1]. Amyloid depo