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Moderator
Ray Comenzo, MD

Director, John C. Davis Myeloma & Amyloid Program
Professor, Tufts University School of Medicine
Boston, Massachusetts

Ray Comenzo, MD: Hello. My name is Ray Comenzo. I'm a hematologist at Tufts Medical Center and | direct the John Davis
Myeloma and Amyloid Program.
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Panelists

Angela Dispenzieri, MD Ronald Witteles, MD

Serene and Frances C. Durling Professor of Medicine  Professor of Cardiovascular Medicine
and of Laboratory Medicine, and Pathology Co-Director, Stanford Amyloid Center
Hematology Research Chair Stanford University School of Medicine
Mayo Clinic Palo Alto, California

Rochester, Minnesota

| want to welcome you today to this marvelous program entitled, Expert Perspective on AL Amyloidosis: Timely Identification
for Improved Outcomes. I'm joined today by 2 world-class experts, Dr Angela Dispenzieri, who’s the Serene and Frances
Durling Professor of Medicine in Laboratory Medicine and Pathology and also the Hematology Research Chair at Mayo Clinic
Rochester, and Dr Ron Witteles, professor of Cardiovascular Medicine and the co-director of the Stanford Amyloid Center from
Stanford University School of Medicine in Palo Alto. Welcome Drs. Dispenzieri and Witteles to this great program.
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Background on AL Amyloidosis

* Rare disease with significant morbidity and mortality
* Monoclonal plasma cell disorder
— Associated with immunoglobulin light chains
¢ 2000-3000 cases annually in the United States?]
* 10% of patients are < 50 years old(®]

* Presenting symptoms are varied
— Different organ system can be affected by light chain amyloid

a. Quarta CC, et al. Circulation. 2012;126(12):e178-182; b. DesportE, et al. Orphanet i Rare Dis. 2012;7:54

Dr Comenzo: So let’s start by sharing some background details about AL. Obviously, if you’re attending this program, you un-
derstand that it’s a rare disease and is associated with significant morbidity and mortality. It truly is an ordeal for patients. It's a
monoclonal plasma cell disorder associated with immunoglobulin light chains. And as you can see from the slide, the majority
of patients are over the age of 50; the presenting symptoms are varied because multiple organ systems can be damaged by
light chain amyloid.
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Epidemiology of AL Amyloidosis (2007-2015)

Incidence

* 9.7 to 14.0 cases per million person-years
Prevalence (2003-2007)

* 15.5 cases per million to 40.5 cases per million
* 12% annual percentage change

Incidence has been stable over the past decade

Prevalence has increased because more patients are living longer with ligh- chain
amyloid as a result of improved treatments

Quock TP, et al. Blood Adv. 2018;2(10):1046-1053.

Dr Comenzo: While the incidence has not changed over the past decade, the prevalence has increased because more pa-
tients are living longer with light chain amyloid as a result of improved treatments.
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AL Amyloidosis Survival and Prognosis

Prognosis
* Stage affects survival * Prognosis is related to timing of
- Improving for all stagest?! diagnosis and amount of organ

i ld
* Cardiac complications are the most involvement

e e thl ¢ Deaths within 6 months of diagnosis

have decreased. Reasons include:[d!
= Earlier diagnosis
* Higher VGPR
+ Early-mortality rate is lower
» Overall survival has improved

a. Barrett C D, et al. JACC Heart Fail. 2019;7(11):958-966; b. Dittrich T, et al. Acta Haematol. 2020;143:388-399; c. Banypersad SM, et al. J Am Heart Assoc.
2012;1:e000364; d. Muchtar E, et al. Blood. 2017;129:2111-2119.

The stages of amyloidosis impact survival. And prognosis, as is stated in the box on the right, is related to the timing of diagno-
sis. If patients are diagnosed late in the course of disease and have large amounts of organ damage, their survival and certain-
ly their organ function long term are impacted.

The overall incidence of deaths within 6 months of diagnosis has been decreasing. Early mortality, that is to say, has de-
creased and overall survival has improved over the course of this century.
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Gaps in Patient Care

e Patients see multiple physicians in the diagnostic pathway

e Differential diagnosis is difficult

e Clinician awareness is lacking

e Diagnostic process is complex

e Delay in treatment initiation

McCausland KL, et al. Patient. 2018;11(2):207-216.

However, patients still experience gaps in care, patients often go to multiple physicians, the diagnosis is tricky to make, as we’ll
hear from Angela and Ron. And to some degree, the awareness of clinicians remains somewhat problematic. Indeed, adding
to these problems is the fact that diagnostic process, as we will hear, is also fairly complex, and therefore there’s a prodrome
prior to the initiation of active treatment.
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Delays in the Diagnosis of AL Amyloidosis

Symptoms to diagnosis Numbers of doctors visited

@

Dr Comenzo: As you can see in this first diagram, this first pie chart, many patients went beyond 6 months until diagnosis,
and some went several years. As many patients visited 3, 4, and 5 doctors before the diagnosis was made. So, with that as an
intro, let’s talk a little more about how we identify, how we diagnose, and how we treat AL amyloidosis. Angela?

Lousada |, et al. Adv Ther. 2015;32(10):920-928.
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Specialists and Symptoms That Can Lead to a Diagnosis
of Amyloidosis

Symptoms of CHF, but diastolic dysfunction may

Cardiologist be overlooked

Kidney biopsy if patient has proteinuria with
Nephrologist preserved eGFR

Angela Dispenzieri, MD: Yeah, thanks, Ray. So as you already alluded to, it is a complex disease with sometimes very vague
symptoms and it is a challenge for anybody to really come up with a diagnosis. One has to think about it. And so the diagnosis
can be made through cardiology, because a patient may come with symptoms of CHF, but if they have diastolic dysfunction
that on occasion is overlooked, folks are looking for systolic dysfunction. Patients may present through the door of a nephrolo-
gist. They sometimes can do a little better because they’re pretty ready with a needle to do a kidney biopsy if something’s not
quite right. If patients have proteinuria with preserved eGFR, they will often do a kidney biopsy and get the answer.
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Specialists and Symptoms That Can Lead to a Diagnosis
of Amyloidosis (cont)

Symptoms of CHF, but diastolic dysfunction may be
CE]I’diOlOgiSt overlooked

_ Kidney biopsy if patient has proteinuria with
NEIlNM  preserved eGFR

Present with MGUS, but physician is looking at amount of
Hematologist M-protein and absence of myeloma, and they overlook
shortness of breath, ankle swelling, or fatigue

Dr Dispenzieri: Hematologists however, if a patient presents to a hematologist. A patient may look like they have a mono-
clonal gammopathy of undetermined significance (MGUS) and the physician may just focus on the fact, well your protein’s not
very big and you don’t have myeloma, overlooking the fact that the patient is reporting shortness of breath or ankle swelling
or other fatigue. And so again, an MGUS or a smoldering myeloma presentation, it’'s not just about the size of the monoclonal
protein and whether or not a patient has bone lesions.
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Specialists and Symptoms That Can Lead to a Diagnosis
of Amyloidosis (cont)

Symptoms of CHF, but diastolic dysfunction may be overlooked

Cardiologist

. Kidney biopsy if patient has proteinuria with preserved eGFR
Nephrologist

X Present with MGUS, but physicianis looking at amount of M-proteinand absence of
Hematologist myeloma, and they overlook shortness of breath, ankle swelling, or fatigue

X Malabsorption from Gl involvement or an autonomicdysfunction or hepatomegaly
Gastroenterologist or bleeding.

Carpel tunnel syndrome may be a presenting symptom
Orthopedist P L L P i

. Small-fiber neuropathy or autonomic neuropath
Neurologist pathy pathy

Patients may present through the door of a gastroenterologist because they have malabsorption from Gl involvement or even
sort of an autonomic dysfunction that’s causing issues for them, or they may have hepatomegaly or bleeding. Even through an
orthopedist’s door, so carpal tunnel syndrome may be a presenting symptom. Or a neurologist’s door because of small fiber
neuropathy or autonomic neuropathy.
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Specialists and Symptoms That Can Lead to a Diagnosis
of Amyloidosis (cont)

Symptoms of CHF, but diastolic dysfunction may be overlooked

Cardiologist

Nephrologist Kidney biopsy if patient has proteinuria with preserved eGFR

H aloneT Present with MGUS, but physicianis looking at amount of M-protein and absence of
CLEL myeloma, and they overlook shortness of breath, ankle swelling, or fatigue

z Malabsorption from Gl involvement or an autonomicdysfunction or hepatomegaly or

Gastroenterologist bleeding i 2 e

Orthopedist Carpel tunnel syndrome may be a presenting symptom

Neurologist Small-fiber neuropathy or autonomic neuropathy

* Physicians aren't conferring; they look at their organ and don’t put the whole picture together.

* Sometimesthe radiologists or pathologists are making the diagnosis.

Dr Dispenzieri: And that’s really important. Physicians aren’t conferring and they’re just looking at their organ and not putting
the whole picture together and that causes a lot of difficulty for patients. And so sometimes it's not even the clinician who’s
getting it. It may be, the patient’s sent for an MRI of the heart and the radiologist is the one who picks it up. Or it’s the echocar-
diographer seeing the diastolic dysfunction and reduced strain. And sometimes it’'s a pathologist seeing something incidentally
on H&E which isn’t that common, but that prompts the Congo red stain. So it is challenging, but | think that people need to
keep thinking about it, especially the big specialists,
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Differentiating AL Amyloidosis From ATTR Amyloidosis

Dr Dispenzieri: Ron, what about the issue of ATTR versus the AL?

Ron Witteles, MD: Well thanks, Angela. Yeah, those were such great points. | want to emphasize, even before getting into
that, to the point that you made because it’s so critical for cardiologist. | hated to see on the slide that Ray showed that cardi-
ologists were only in third place for making the diagnosis when heart failure is probably the most common presentation with
this disease. And | think a big part of that is this problem that patients will be diagnosed with diastolic heart failure as if that is
a diagnosis. And | really want to emphasize, diastolic heart failure is a syndrome, not a diagnosis. And so if you’ve made that
diagnosis, you’ve only done half your job. And if you don’t then ask the question as to why, then you either miss the diagnosis
or really miss out on that critical window when you could have started at patient on life-saving therapy.
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Differentiating AL Amyloidosis From ATTR Amyloidosis

Cardiac amyloidosis: 2 types: -- ATTR and AL -- presentations can be similar

Maurer MS, et al. Circulation. 2017;135:1357-1377.

Dr Witteles: In terms of cardiac amyloidosis, it really is 2 main types, AL and ATTR amyloidosis. Though our focus here, of
course, today is on AL amyloidosis, it’s really important to understand that there is a second type. So that as they will present
often quite similarly, and because it’s so crucial to make the distinction so that the patient is started on the right therapy.
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Differentiating AL Amyloidosis From ATTR Amyloidosis (cont)

Cardiac amyloidosis: 2 types - ATTR and AL -- presentations can be similar

ATTR amyloidosis involves deposition of transthyretin, a protein made by the liver

* Two forms:
- hereditary form (mutation in the protein)
- wild-type form (much more common)

Maurer MS, et al. Circulation. 2017;135:1357-1377.

Dr Witteles: ATTR a myloidosis involves the deposition of transthyretin, a protein that’s made by the liver. And there’s 2 forms,
a hereditary form due to a mutation in the protein, and the much more common wild-type form.
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Differentiating AL Amyloidosis From ATTR Amyloidosis (cont)

Cardiac amyloidosis: 2 types - ATTR and AL -- presentations can be similar

ATTR amyloidosis involves deposition of transthyretin, a protein made by the liver

* Two forms:
- hereditary form (mutation in the protein)
- wild-type form (much more common)

Type Incidence/Prevalence

N Typically multiorgan ~3000 new cases/y in the United States (rare)
AL amyloidosis . L
involvement 30% to 50% have cardiac involvement
Familial ATTR Not as rare
(hATTR or ATTRmMUt)  Nore cardiac 3% to 4% of Black people in the United States are carriers
involvement

~1 million cases (not rare)

ATTRW 25% of adults older than 80 years

Maurer MS, et al. Circulation. 2017;135:1357-1377.

And | think it’s really important to think about the epidemiology here, because AL amyloidosis is a legitimately uncommon
disease, you might even go as far to say rare disease, not an unheard of disease. Clinicians will see it, but it’s fairly rare. ATTR
amyloidosis, when you get into the wild-type form, is downright common when you look in the right population, particularly the
wild-type form, which is very common in older men. And so it’s critical to understand that as a cardiologist, you're going to see
ATTR amyloidosis. In fact, you’re going to see it frequently. But it’s really critical that you not make the assumption when you
are diagnosing somebody that it's ATTR, because then you’re going to miss the AL patients.
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Differentiating AL Amyloidosis From ATTR Amyloidosis (cont)

Cardiac amyloidosis: 2 types - ATTR and AL -- presentations can be similar

ATTR amyloidosis involves deposition of transthyretin, a protein made by the liver
¢ Two forms:

- hereditary form (mutation in the protein)
- wild-type form (much more common)

Type Incidence/Prevalence

Typically multiorgan
AL amyloidosis involvement; clustering
of signs and symptoms

~3000 new cases/y in the United States (rare)
30% to 50% have cardiac involvement

Familial ATTR Not as rare
(hATTR or ATTRmMuUt)  More cardiac 3% to 4% of Black people in the United States are carriers

involvement o
~1 million cases (not rare)

ATTRw 25% of adults older than 80 years

Maurer MS, et al. Circulation. 2017;135:1357-1377.

Dr Comenzo: What do we want clinicians to keep in mind when they evaluate someone whose symptoms may be rather
vague, who may indeed have heart failure with preserved ejection fraction or a standard monoclonal gammopathy? What do
we want those clinicians to think about in terms of next steps in the diagnostic process?

Dr Witteles: Well, I'll say real briefly, and then I'll hand it over to Angela to maybe really go through the diagnostic algorithm,
that in terms of being suspicious as a cardiologist for AL, you really want to see this clustering of signs and symptoms of
multiorgan involvement, though AL can really only predominantly involve 1 organ, of course it's much more common to in-
volve multiple organs. So somebody’s seeing a patient with diastolic heart failure and proteinuria, they should be suspicious. If
somebody’s seeing someone with diastolic heart failure and new dysphagia, they should be suspicious, so on and so forth. But
really with how common ATTR amyloidosis is now, many of us have now recommended that it shouldn’t take much more than
a diagnosis of diastolic heart failure with a thick heart to be thinking about amyloidosis and ruling it out. And then we get to the
diagnostic pathway, which maybe I'll hand over to Angela to tell us about.
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Diagnosing AL Amyloidosis

Monoclonal protein present

Clinical suspicion
of amylaidosis

= History and physical

amyloid

Clinical suspicion

=]
Affected organ
biopsy

Amv\m dosis
unlikely

T T * SIFE (or MASS-FIX} & UIFE
- Freelight chain assay
Negative for

= Laboratory tests

%

Amyloid typing
LC/Mass Spectrometry*

No monoclonal protein |
k| T I
Renal Liver or nerve Cardiac |
Blupsv Tat, but |fnegalwe PYP o
bmps\/ affected organ DPDscan
1

[ Megative | Pasitive

Biopsy fat,
BM, or heart

ATTR likely

No

Sequence gene

[

el
negative TIR gene

Dr Dispenzieri: Right, so | think it comes down to, the first thing is think of it. And you pointed out to the triggers that should
make us think about amyloid and so a good history, physical exam. But the first tests when you’re thinking about it are going to

be to do an immunofixation of the serum and the urine and the free light chains of the serum
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Diagnosing AL Amyloidosis (cont)

Clinical suspicion
of amylaidosis

= History and physical

Congo red Monoclonal protein present

No monoclonal protein |

k| I I
Sl Renal Tver or nerve Cardiac |

BMEx and fat aspirate « SIFE (or MASS-FIX) & UIFE
- Free light chain assay 1
Negative for Blupsv fat, but mnegawe | | PYP or |
amyloid bmps\/ affected organ DPDlstan
> -

Negauve [ Megative | Pasitive

Amyloid typing

LC/Mass Spectrometry*

_ Bopsy | [(ATTR likely
BM, or heart
biopsy o ea
i negative

Sequence gene

Amv\m dosis
unlikely

Sequence
TIR gene

And then you can really break it down into, is there a monoclonal protein present or not? And if there is a monoclonal protein
present, then you need to get a tissue diagnosis, and you can do that often just by doing a fat aspirate and a bone marrow
biopsy in that patient. You have about 90% sensitivity to pick up AL.

If those tests do not give you AL, so you’re doing a Congo red, of course, with those 2 biopsies. If those are negative, you hav-
en’t ruled it out 100%. If your index of suspicion is so-so, it’s not real high, then you could probably just stop there.
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Diagnosing AL Amyloidosis (cont)

Clinical suspicion
of amylaidosis

= History and physical

Monoclonal protein present

[ No monoclonal protein |

k| I I
Sl | Renal Tver or nerve Cardiac |

BMIBx and fat aspirate « SIFE (or MASS-FIX) & UIFE p o |
- Free light chain assay l l 1
Negative for Biopsy fat, but if negative, | | PYP or

amyloid bmpf\/ affected organ DPDscan

o~ [
Clinical suspicion o
+ Congo red

IS i 1
Megative Negative Positive
Amylond typing [ ® | [[nee | it
LC/Mass Spectrometry*
b

Biopsy fat, ATTR likely
BM, or heart

*

Amyloidosis || atfected organ | ATER Sequence
[ i
Sequence gene

Dr Dispenzieri: But if you really are still not sure and it’s bothering you, you think that this could be amyloid involving the
heart or the kidney or any other organ, then you have to go to the affected organ. So that will be an endomyocardial biopsy
or a kidney biopsy, and so forth. At any point if you get a positive Congo red, it's amyloid; you can’t stop there. It’s kind of like
if your pathologist told you, you did a biopsy and they said your patient has cancer and that was all they’re going to tell you,

you'd feel like you were left handing quite a bit, right? And you should have that same feeling if they tell you the patient has
amyloid, because the next question is, what kind?
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Diagnosing AL Amyloidosis (cont)

Clinical suspicion
of amylaidosis

= History and physical

Monoclonal protein present

No monoclonal protein |

k| I I
Sl Renal Tver or nerve Cardiac |

BMiEx and fat mpimate + SIFE (or MASSFIX) & UFE
- Free light chain assay l
Negative for Blupsv fat, buutnegawe | | PYP or |
amyloid bmps\/ affected organ DPDlstan
: !

T Negauve [ Megative | Pasitive
+ Congo red ol typing
LC/Mass Spectrometry*
_ o Bopsy | [(ATTR likely
BM, or heart
biopsy o ea
i negative

Sequence gene

Amv\m dosis
unlikely

Sequence
TIR gene

In the US, most of us are doing mass spectrometry of the tissue that tends to be a send out. Immunohistochemistry, it can be
done to look at the amyloid, but that’s really only in few labs, in Europe mostly, that really do a great job at it. Immunohisto-
chemistry has its problems if it's not a really, really experienced lab. But then, that can tell you, is it AL, is it ATTR, is it another
type of amyloid? There are dozens of other systemic amyloidoses. And so that gets you down that pathway.
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Diagnosing AL Amyloidosis (cont)
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Dr Dispenzieri: Now, again, remember | said, we started with, is there a monoclonal protein and | said yes. Now it could still
be ATTR and an MGUS [monoclonal gammopathy of undetermined significance]. ATTR wild type is a disease of the elderly
and, again, they can have MGUS as well and so that’s where a tissue biopsy in that instance is going to be really important.
But if you did those studies and it was that the monoclonal proteins were negative, so then more often, if it’s a cardiac phe-
notype, then you’re going to do, in the US, it's going to be a PYP scan, a Technetium PYP. In Europe often it's a DPD scan.
Because those have a pretty good sensitivity and specificity for ATTR amyloid involving the heart.

You cannot just go with a positive 1 of those scans and a monoclonal protein, because we don’t know where you are there,
because occasionally you can have a weakly positive nuclear scan even in AL, so you really need tissue in that instance.
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Diagnosing AL Amyloidosis (cont)
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Dr Dispenzieri: And, again, if it’s a renal phenotype or a liver phenotype, then again you’re going to need to be going to

biopsy that particular organ.

And whenever you come up with amyloid, like | said, only part of the answer, it's not the total answer.
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Laboratory Testing in AL Amyloidosis

Test Ordered to Test for Normal Range*
SPIET Clonal immunoglobulin No M spike present
production
UPIET Clonal light chain production No M spike present
Serum FLC assay Detecting low-level clonal Kappa:lambda ratio = 0.26-1.65%

light chain production;
clonality assumed if ratio
is far from 1:1

Cardiac troponin Cardiomyocyte injury Troponin I: <0.055 ng/ml
Troponin T: <0.025 ng/ml

BNP or NT-proBNP Abnormal cardiac function/  NT-proBNP: <300 pg/ml
heart failure (clinicalor ~ BNP: <100 pg/ml
subclinical)

Urine albumin:creatinine Renal injury/proteinuria <30 mg albumin/g creatinine

ratio§
Alkaline phosphatase Hepatic infiltration 35-105 U/l

Adapted from Witteles et al. 1 Am Coll Cardiol CardioOnc. 2019;1:117-130.

And so, what tests: we talked about immunofixation, free light chain. Ray alluded a little bit to the fact that we can stage
patients with cardiac biomarkers. So, in all our patients, we’re going to do a troponin and a NT-proBNP or a BNP, because we
want to be able to prognosticate and those are very valuable for that. You want a 24-hour urine. We can sometimes settle with
a urine albumin-creatinine ratio, but I’'m old fashioned and I still like the 24-hour urine total protein. And an alkaline phos-
phatase, also looking at liver as really your bare minimum kinds of testing. And, of course, you do more elaborate testing as
indicated.
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Imaging of Cardiac Amyloidosis

Increased ventricular thickness on echocardiography
* Due to amyloid infiltration

Image adapted from Narotsky DLet al. Can J Cardiol. 2016;32(9):1166.e1-1166.10.

Dr Witteles: When we think about cardiac imaging, it is often what leads people to be suspicious of a diagnosis of amyloido-
sis, so it’s worth having a little sense of what to look for. Classically, we think about increased wall thickness on echocardiog-
raphy. It will be called left ventricular hypertrophy. It's not, of course, hypertrophy of the myocytes, it's amyloid infiltration, but
that’s how it looks on echo. What I'd emphasize is, is that you won't always see a massive degree of hypertrophy. Sometimes
you will look at it and it kind of comes out and smacks you. But other times it’s a lot more subtle and it’s really the combination
of some increased wall thickness with some other items that should make you suspicious, again things like proteinuria or mac-
roglossia or why is the troponin constantly elevated in that patient, for example.
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Imaging of Cardiac Amyloidosis (cont)

Increased ventricular thickness on echocardiography
* Due to amyloid infiltration

Abnormal strain imaging
* Apical sparing pattern referred to as “cherry on top”

Image adapted from Narotsky DL et al. Can J Cardiol, 2016;32(9):1166.e1-1166.e10. Reprinted from Canadian Journal of Cardiology, 32(3), Narotsky, D.L., et al., Wild-Type
Transthyretin Cardiac Amyloidosis: Novel Insights From Advanced Imaging, pp. 1166 £1-1166 E10, Copyright 2016, with permission from Elsevier

Dr Witteles: There is a very characteristic appearance on strain imaging, sometimes referred to as the cherry-on-top pattern
because of a bullseye view of strain as we often show it, it looks red on top, meaning preserved strain at the apex, but gets
progressively abnormal as you get more towards the base. One of those things that if you see, should definitely make you sus-
picious of amyloidosis, but you shouldn’t hang your hat on it. The lack of seeing it shouldn’t dissuade you from the diagnosis.
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Imaging of Cardiac Amyloidosis (cont)

Increased ventricular thickness on echocardiography
* Due to amyloid infiltration

Abnormal strain imaging
* Apical sparing pattern referred to as “cherry on top”

MRI abnormalities:
« Diffuse DGE
« Difficulty nulling myocardium

Image adapted from Narotsky DL et al. Can J Cardiol, 2016;32(9):1166.e1-1166.e10. Reprinted from Canadian Journal of Cardiology, 32(3), Narotsky, D.L., et al., Wild-Type
Transthyretin Cardiac Amyloidosis: Novel Insights From Advanced Imaging, pp. 1166 £1-1166 E10, Copyright 2016, with permission from Elsevier

Dr Witteles: There’s a very particular pattern on cardiac MRI that if people see, will definitely send them down the route of
amyloidosis. From my experience, | think it's less common that somebody orders an MRI specifically querying amyloidosis and
more that the cardiologist sees and patient and it’s not quite fitting together. The patient has worse heart failure than it looks
like the echo should show, they’ve had persistently positive troponins, very high NT-BNPs, and they say, “Let me get a cardiac
MRI to see what’s going on.” And then the person reading the MRI sees that classic pattern and says, “Hey, think about amyloi-
dosis.”
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Imaging of Cardiac Amyloidosis (cont)

Increased ventricular thickness on echocardiography
* Due to amyloid infiltration

Abnormal strain imaging
* Apical sparing pattern referred to as “cherry on top”

MRI abnormalities:
« Diffuse DGE
« Difficulty nulling myocardium

Combination of increased ventricular wall thickness and low
electrical voltages = high specificity ... but miss cases!

+ More useful: voltage-to-mass ratio

Image adapted from Narotsky DL et al. Can J Cardiol, 2016;32(9):1166.e1-1166.e10. Reprinted from Canadian Journal of Cardiology, 32(3), Narotsky, D.L., et al., Wild-Type
Transthyretin Cardiac Amyloidosis: Novel Insights From Advanced Imaging, pp. 1166 £1-1166 E10, Copyright 2016, with permission from Elsevier

Dr Witteles: And then finally, in medical school, we all learned about that pattern of increased wall thickness on echo and
low electrical voltages as sending you down the route of amyloidosis, and it's good to know that. Certainly that’s a com-

mon pattern. But it’s worth noting that often you will not have frankly low electrical voltages, but rather low for the degree of
increase wall thickness. And so we often think of it in terms of a voltage-to-mass ratio, so that if the electrical voltages are
normal, but there’s significant LVH, that should say, wait a second, that’s actually low electrical voltages, and you should think
about the disease.
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Presentations: Soft Tissue Types and Incidental Masses

Dr Comenzo: I'd like to back up a little bit and get some of your thoughts, both Angela and Ron, regarding some findings
on physical exam involving the soft tissues, the ligaments, and perhaps also a comment or 2 about what happens to a patient
when a mass, for example, in the lung, is biopsied and there’s amyloid there, but the patient is relatively asymptomatic, the
mass was picked up because of an incidental CT scan. What are your thoughts, Angela, with those features of exam and of
biopsy findings?
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Presentations: Soft Tissue Types and Incidental Masses

Systemic AL Amyloidosis:
Plasma cells are in the bone marrow and
circulating monoclonal protein that is
folding into amyloid deposits into tissues

Some Soft Tissue
Types

+ Macroglossia

= Periorbital purpura

= Purpura around the neck
« Carpal tunnel syndrome

DesportE, et al. OrphanetJ Rare Dis. 2012;7:54.

Dr Dispenzieri: Sure, so we learn about macroglossia as a symptom or amyloid, and if you’re waiting for that, you’re not
going to pick up the majority of patients with AL. But certainly you can have macroglossia, you can have periorbital purpura,
purpura around the neck, the webbing of the neck and the chest, and the eyes are some of the more common soft tissue
things. Certainly carpal tunnel syndrome is a soft tissue finding. And those are some of the major soft tissue types of things
that patients will have.

www.medscape.org/viewarticle/950056 @


www.medscape.org/viewarticle/950056

Expert Perspectives on AL Amyloidosis: Timely Identification for Improved Outcomes CME

Presentations: Soft Tissue Types and Incidental Masses

(cont)

Systemic AL Amyloidosis: Localized AL Amyloidosis:
Plasma cells are in the bone marrow and Plasma cells reside in organ itself and light
circulating monoclonal protein that is chains are made and deposited there

folding into amyloid deposits into tissues

Some Soft Tissue
Types

+ Macroglossia

= Periorbital purpura

= Purpura around the neck
« Carpal tunnel syndrome

DesportE, et al. OrphanetJ Rare Dis. 2012;7:54.

Dr Dispenzieri: In terms of an incidental mass, so that can often get us to what we call a form of localized amyloidosis, so it'll
be AL amyloid. So there are few types of localized amyloid as opposed to what we’ve been talking about as systemic AL am-
yloidosis. And when we say systemic, we mean that the manufacturing plant of the plasma cells are in the bone marrow and
there’s a circulating monoclonal protein that then is folding into amyloid and depositing into tissues.

There are types of amyloid where the actual plasma cells are resident in the organ itself and then, just literally, the light chains
that they make are just plopping down right there as amyloid and not really circulating around the body.
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Presentations: Soft Tissue Types and Incidental Masses

(cont)

Systemic AL Amyloidosis: Localized AL Amyloidosis:
Plasma cells are in the bone marrow and Plasma cells reside in organ itself and light
circulating monoclonal protein that is chains made and deposited there

folding into amyloid deposits into tissues

Some Soft Tissue Incidental or Localized Type
Types (no circulating protein, negative bone marrow )

+ Macroglossia » Mass in the lung

* Periorbital purpura « Larynx, tracheobronchial tree, uroepithelium
= Purpura around the neck (either the bladder or ureters)

* Carpal tunnel syndrome « Treatment would typically be localized

DesportE, et al. OrphanetJ Rare Dis. 2012;7-54.

And so that mass that you might find in the lung could be basically a MALToma that has plasmacytic differentiation and an
amyloidoma. And those are things that we can actually observe, just like we would observe a low-grade lymphoma.

You can have localized amyloid. Again no circulating protein, negative bone marrow, in the larynx, in the tracheobronchial tree,
in the uroepithelium, so either the bladder or even the ureters, are some of the classic, localized AL types of presentation that

would not typically warrant chemotherapy. It's more of a localized approach.
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Two Treatment Strategies: Parallel Paths

Treatment of consequences of organ dysfunction
¢ Cardiac manifestations

Treatment of clonal plasma cell disorder
* Chemotherapy

* Immunotherapy

* Stem cell transplantation

Slide provided by Dr. Ron Witteles

Dr Comenzo: We have highlighted some of the challenges in thinking about amyloid and diagnosing it. Let’s talk about the
treatments, Ron. What do we have currently and what’s on the horizon?

Dr Witteles: Thanks. | always like to describe it to patients that we have to go down parallel paths for treating AL amyloido-
sis involving the heart. And 1 path, which I'm going to defer to you and Angela on as the real experts, is the treatment of the
underlying clonal plasma cell disorder, whether it be with chemotherapy, immunotherapy, or stem cell transplantation. The
other part of equal importance is to treat the consequences of the organ dysfunction and, of course, and | say this not only as
a cardiologist, the most important 1to treat [is] the cardiac manifestations, because it is the number 1 cause of death by far in
these patients.
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Cardiac-Specific Treatment

Diuretics and salt restriction
+0Often have large amounts of peripheral edema, ascites

Slide provided by Dr. Ron Witteles

Dr Witteles: And there’s a few important considerations. So number 1is to make sure that patients are being appropriately
diuresed. You have to push forward with the diuretics to get volume control. Salt restriction is particularly critical in this popula-
tion as it is in diastolic heart failure in general.
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Cardiac-Specific Treatment (cont)

Diuretics and salt restriction
+0Often have large amounts of peripheral edema, ascites

Avoid some commonly used drugs
*Digoxin (binds amyloid fibrils, causing local toxicity)

'BEta'tflc’Ckers "I}_ Usually poorly tolerated;
eVasodilators (ACE’l/ARBS))J contributeto hypotension

Slide provided by Dr. Ron Witteles

Dr Witteles: You want to avoid some of the common drugs that we use for other forms of heart failure. Digoxin carries a rela-
tive contraindication as it can bind to amyloid fibrils and cause local toxicity with normal serum levels. And then beta-blockers
and vasodilators are usually very poorly tolerated because of the small cavity, the small stroke volume that you get contribut-
ing to hypotension, and often the autonomic dysfunction contributing to hypotension. And then with beta-blockers, the risk of
heart block and sinus node dysfunction. If you have to control atrial fibrillation, yes, sometimes we will use a beta-blocker if no
other choice, and sometimes amiodarone will be used as well.
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Cardiac-Specific Treatment (cont)

Diuretics and salt restriction
+0Often have large amounts of peripheral edema, ascites

Avoid some commonly used drugs
*Digoxin (binds amyloid fibrils, causing local toxicity)

'BEta'tflc’Ckers "I}_ Usually poorly tolerated;
eVasodilators (ACE’l/ARBS))J contributeto hypotension

Midodrine
*Can be useful in postural hypotension (particularly when there
is significant autonomic dysfunction)

Slide provided by Dr. Ron Witteles

Dr Witteles: Midodrine, in fact, a drug that we rarely use otherwise in heart failure management, can be quite helpful in this
disease, particularly when there is quite significant autonomic dysfunction and that’s the only way to keep the blood pressure
up as you're getting the volume off. In patients with really bad nephrotic syndrome, sometimes you have to do intermittent
albumin infusions to get them through it until, hopefully, you get control of the real severe albuminuria.
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Cardiac-Specific Treatment (cont)

Diuretics and salt restriction
*Often have large amounts of peripheral edema/ascites

Avoid some commonly used drugs
*Digoxin (binds amyloid fibrils, causing local toxicity)
'BEta'tflc’Ckers "I}_ Usually poorly tolerated;
eVasodilators (ACE’l/ARBS))J contributeto hypotension
Midodrine

=Can be useful in postural hypotension (particularly when there
is significant autonomic dysfunction)

Treatment of atrial and ventricular arrhythmias
* Anticoagulation is crucial

Slide provided by Dr. Ron Witteles

Dr Witteles: And then finally, the other important part from a cardiac stand point is rhythm management. Atrial arrhythmias
are very common. If you can maintain sinus rhythm, that’s often helpful in these patients, although sometimes inevitably you
can’t. Anticoagulation is crucial, and clots are so common in this disease, particularly because of the low flow that patients will
have, that, in general, transesophageal echocardiograms are recommended before cardioversion in every single case, even if
the patients have been on appropriate systemic anticoagulation.

Dr Witteles: And then finally, ventricular arrhythmias are quite common. It is debatable in terms of the use of ICDs for primary
prevention in this disease, although our general practice is that as prognosis has gotten so much better, that for patients who
have significant cardiac involvement, a reasonable prognosis, and either a suspicious history or a significant burden of non-
sustained VT seen on ambulatory telemetry, we will often refer patients for ICDs. Though again, there’s reasonable variation in
practice on that point.
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Treating the Underlying Clone in AL Amyloidosis

* Goal: get these patients preferably
into a CR

* Better outcomes when patients
become MRD negative

* Must adjust treatment because
patients can be incredibly frail

a. ComenzoRL, et al. Blood. 2002;99(12):4276-4282. b. Kastritis E, et al. J Clin Oncol. 2020;38(28):3252-3260. c. Sidiqi MH, et al. J Clin Oncol.
2018;36(13):1323-1329.

Dr Dispenzieri: Ideally, we would love to have a way of vacuuming amyloid out of the tissues, but at this point we’re still
working our way through the possibilities of antibodies that can help us do that. So really the mainstay of therapy, besides the
supportive care, is to treat the underlying clone, and so we borrow from multiple myeloma and we’re using a lot of those ther-
apies. And our goal is to get these patients, preferably into a complete response; we know that we get better outcomes when
patients do get to MRD negative, but we have to balance that frailty issue with these patients because they can be incredibly
frail.
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Treating the Underlying Clone in AL Amyloidosis (cont)

* Goal: get these patients preferably

into a CR AL Amyloidosis?3
. Population
* Better outcomes when pat|ent5 L
" y
become MRD negative ‘ |

* Must adjust treatment because
patients can be incredibly frail

Stem Cell Transplant
Eligible

Stem Cell Transplant)
Ineligible

Candidates usually
have better functional
status, less severe
cardiacinvolvement

Often use
nontransplanttherapy
on sicker patients

a. ComenzoRL, et al. Blood. 2002;99(12):4276-4282. b. Kastritis E, et al. J Clin Oncol. 2020;38(28):3252-3260. c. Sidiqi MH, et al. J Clin Oncol.
2018;36(13):1323-1329.

When we think about how to treat the underlying clone, we will often, at least in the US, | think, break the patients up into
whether the patient’s a transplant candidate or not, stem cell transplant candidate. And, in general, stem cell transplant candi-
dates are those patients who have overall better functional status, less severe cardiac involvement, and then we’ll often use
nontransplant therapy for the sicker patients.
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Treating the Underlying Clone in AL Amyloidosis (cont)

* Goal: get these patients preferably into a
CR

* Better outcomeswhen patients become
MRD negative

* Must adjust treatment because patients \ 1
can be incredibly frail

AL Amyloidosis
Population®3

‘ Therapies Stem Cell Transplant Stem Cell Transplant
o CYBOFD Eligible Ineligible
— BMDex \ )L

= Study: including bortezomib, improved CR,
VGPR, overall survival, and progression-free
survival

Candidates usually
have better functional
status, less severe
cardiacinvolvement

Usually nontransplant
therapy for sicker
patients

a. ComenzoRL, et al. Blood. 2002;99(12):4276-4282. b. Kastritis E, et al. J Clin Oncol. 2020;38(28):3252-3260. c. Sidiqi MH, et al. J Clin Oncol.
2018;36(13):1323-1329.

Dr Dispenzieri: But, that said, the important things to think about in terms of some of our favorite therapies, up until just re-
cently, and I'll leave that exciting data to Ray, but where we are up front is commonly in the nontransplant we’re going with Cy-
BorD. There was a really wonderful study that was just published the end of last year doing melphalan and dex vs bortezomib,
melphalan, and dex; and it was very clear that adding the proteosome inhibitor made a huge difference in terms of the overall
very good partial response, complete response. So 64% vs 39% with an improvement in overall survival and progression free
survival. And so that is something important and quite notable.

Dr Dispenzieri: Again, the outcomes that we would expect with high-dose melphalan, we have some of the very best
outcomes in these patients with a high percent are going to be alive at 10 years or so. We do have to remember that these
were some of the better patients at the get go. But we do know that duration of response can be quite long with stem cell
transplant. And we do know that in places where there’s experience; and over the past 30 years, the treatment-related mor-
tality has decreased substantially using high-dose melphalan with stem cell transplant, in part because we’re bringing slightly
healthier patients, and also, | think patients are going to centers with a greater experience in terms of transplanting these
patients, because there is a little bit of an art to that as well.
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Rationale for Daratumumab in AL Amyloidosis

* CD38 expressed on the surface of plasma cells

* DARA is a CD38-targeted monoclonal antibody

* Efficacy and safety of DARA are well characterized both as a monotherapy
and in combination therapies in multiple myeloma

* DARA is administered by SC injection, sparing patients from infusion of large
volumes

a. Kaufman GP, et al. Blood. 2017;130(7):900-902. b. Palladini G, et al. Cells. 2021;10(3):545. c. Sidigi MH, et al. Leuk lymphoma. 2019;60(2):295-301.

Dr Comenzo: The rationale for using the monoclonal antibody daratumumab in patients with AL amyloidosis was based on
the fact that the protein on the surface of plasma cells, CD38, which is an ectoenzyme, is the target for daratumumab. Dara-
tumumab had been shown to be quite active in multiple myeloma, a cousin plasma cell disease, What was most interesting
about the preparation of daratumumab used in the phase 3 trial, that was called ANDROMEDA, is that daratumumab was given
subcutaneously, a brief injection under the skin of the stomach, sparing amyloid patients of infusions of a half a liter or a liter.
The infusion of a liter of drug can get someone with cardiac amyloid into trouble.
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Andromeda

Efficacy of DARA SC and CyBorD as a combination therapy, compared with

CyBorD alone, in patients with newly diagnosed AL amyloidosis

¢ Open label, controlled trial
¢ 388 patients with newly diagnosed AL amyloidosis with measurable disease; at
least 1 affected organ

Randomized 1:1

Arm 1: CyBorD given for six 28-d cycles

Arm 2: CyBorD + DARA, subcutaneous, given weekly for 2 wk, then every 2 wk for
weeks 3-6, then every 4 wk up to 24 cycles of 28 d each

Primary Endpoint: overall hematologicCR rate

Median follow-up: 11.4 mo

a. Kastritis E, et al. Presented at: EHA25 Virtual; June 2020. Abstract LB2604. b. FDA. Press release. 2021.

Dr Comenzo: So daratumumab was added to a standard regimen that Angela just described, a combination of cyclophos-
phamide, bortezomib, and dexamethasone in 1 group of patients on ANDROMEDA and the other group of patients was treated
with standard therapy: cyclophosphamide, bortezomib, and dexamethasone; it’s either called BCD or CyBorD. Not only was it
safe, but it was extremely active.

Dr Comenzo: The primary endpoint was the hematologic complete response rate and the secondary endpoint was a com-
posite endpoint of major organ deterioration progression free survival, and the overall survival, obviously, was an important
secondary endpoint as well as safety.
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ANDROMEDA: Results
Response to Dara-CyBorD in AL Amyloidosis

Efficacy DARA-CyBorD CyBorD P value
CR at 6 mo 53% 18% <.0001
Overall hematologic 92% 779%
response
» VGPR 79% 49%
6-mo cardiac 42% 22% 0029
response rate
MOD-PFS HR, 0.58 .0224

Results: DARA-CyBorD compared with CyBorD alone:

better hematologic responses and clinical outcomes.?

a. Kastritis E, et al. Presented at: EHA25 Virtual; June 2020. Abstract LB2604. b. FDA. Pressrelease. 2021.

Dr Comenzo: It was a large, global trial and what we learned was that daratumumab marginally increased the rate of com-
plete responses. At 6 months, the response rate in the Dara-CyBorD arm was 50% or more and it was much lower in the Cy-
BorD arm. In addition, the overall response rate was much higher; 80% of patients had a very good partial response or better
in the Dara-CyBorD.

Dr Comenzo: And with respect to major organ deterioration progression free survival, you had basically a 42% less chance
of having major organ deterioration if you received Dara-CyBorD. As you can see the curves were split, and this is that median
follow up of about 11.5 months. And the result of the trial, Angela, was?
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Daratumumab and Hyaluronidase-fihj

Indication:adults with newly diagnosed
AL amyloidosis combined with CyBorD

FDA approved for AL

amyloidosis

Not recommended for treating patients with

AL amyloidosis with NYHA class IlIB or class IV

cardiac disease or Mayo stage IlIB, unless in a
clinical trial

PRESCRIBING INFORMATION - FDA Package Inserts/Labels: DARZALEX FASPRO® (daratumumab and hyaluronidase-fihj) [P1]. 2021.

Dr Dispenzieri: FDA approval, Ray. Though, | have a question for you. What does this mean for transplant?

Dr Comenzo: | think the autologous transplant realm has been impacted by CAR T-cell therapy in lymphoma and now is
being impacted by Dara-CyBorD in AL amyloidosis and also just this week by the approval of Ide-Cel for multiple myeloma. So
| do think transplant remains, of those 3 diagnoses -- myeloma, AL, and lymphoma -- in some respects, transplant remains a
major modality in AL, given the fact that long-term survival is present in the transplant population.
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Novel Therapies in Clinical Trials for AL Amyloidosis

CAEL-101°

* Safety and efficacy
trial in patients with
stage llla AL
amyloidosis

a. ClinicalTrials.gov NCT04512235.

Dr Dispenzieri: And again there are some trials ongoing at this point, trying some of the more novel therapies. There’s
interest in using some of the new myeloma-type drugs, we have belantamab mafodotin, there’s obviously the CAEL-101 trial
ongoing, which is basically trying to help the body resorb the amyloid more quickly, so there’s excitement around that and
those are very advanced patients that they’re tacking. And there are other drugs that we’ve tested, bendamustine. The IMiDs,
again, are out there but not always really our first choice, although we love them to death in multiple myeloma, right? But in the

AL patients, not so much.
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Novel Therapiesin Clinical Trials for AL Amyloidosis

(cont)
; Belantamab
& a
CAEL-101 Mafodotin®<"
* Safety and efficacy » Trial in patients

trial in patients with with relapsed or
stage !Ila F_\L refractory AL
amyloidosis amyloidosis

*Other BCMA-ta rgeted therapies under evaluation

a. ClinicalTrials.gov |dentifier: NCT04512235. b. ClinicalTrials.gov Identifier: NCTO4617925. c. ClinicalTrials.gov Identifier: NCT04549363

Dr Comenzo: So we've treated several patients with belantamab mafodotin, and it’s a challenging drug because of the risk of
keratopathy, which is clouding of the cornea. It’s a reversible side effect, but patients have to be evaluated before each dose,
every 3 weeks. And the 2 patients that we’ve treated responded dramatically well.
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Novel Therapiesin Clinical Trials for AL Amyloidosis

(cont)
; Belantamab Other Multiple
CAEL-101° e
Mafodotin®c Myeloma Drugs
* Safety and efficacy « Trial in patients * Bendamustined
trial in patients with with relapsed or » BCMA®
stage llla AL refractory AL o IMiDsf
amyloidosis v e

amyloidosis

*Other BCMA-ta rgeted therapies under evaluation

a. ClinicalTrials.gov |dentifier: NCT04512235.b. ClinicalTrials.gov Identifier: NCTO4617925. c. Milani P, et al. Blood. 2018;132(18):988-1991. d. Muchtar E, et
al. Haematologica. 2016;101(9):1102-1109. e. Godara A, et al. Blood. 2019;134(suppl 1):4409.

Dr Comenzo: There are other BCMA-related therapies that may be of value in AL patients. We're very hopeful in that area. So
it's a very promising horizon overall, | believe, for AL amyloid, but we’ll have to proceed with the clinical trials and the guidance
of pharma and the FDA.
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Concluding Thoughts

Dr Comenzo: So, it’s been a fascinating discussion. | think the experts have sounded in on many, many challenges that
doctors and other clinicians and patients and their families can confront as they try to make the diagnosis and also provide
support and therapy. Ron, Angela, what final thoughts would you like to leave with our wonderful, wonderful audience?
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Concluding Thoughts

Manage AL amyloidosis as a chronic disease rather
than providing only palliative care for symptoms.

This will influence choice of therapy
* How to approach rhythm control
* Whether to think about a defibrillator

= For the right patient, cardiac transplantation

Dr Witteles: Well thanks, Ray. | guess, I'd say from my perspective, 2 things. One, as a cardiologist is that it’s time often to
think of this now as managing a patient with a chronic disease, not one of just palliating symptoms and that can impact your
choice of therapies, how you’re going to approach rhythm controls, whether you're going to think about defibrillators, and
even for the right patient, start thinking about cardiac transplantation.
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Concluding Thoughts

Manage AL amyloidosis as a chronic disease rather
than providing only palliative care for symptoms.

This will influence choice of therapy
* How to approach rhythm control
* Whether to think about a defibrillator

= For the right patient, cardiac transplantation

2 Important advances in AL amyloidosis in the past decade

There's stil great room for
outcomes moving forward

improvement in

Dr Witteles: The second thing I'd say is just that this is an exceptionally exciting time in amyloidosis. ATTR amyloidosis has
gotten a lot of attention recently because of the big advances in diagnosis and therapy, but I'd say that the advances in AL
amyloidosis in the last decade have really been no less incredible and no less impactful. So there’s still great room for im-
provement in outcomes moving forward, but there’s really never been a more exciting time in the field. And thanks for having
me today.
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providing only palliative care for symptoms.

This will influence choice of therapy
* How to approach rhythm control
* Whether to think about a defibrillator
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Important advances in AL amyloidosis in the past decade

There's stil great room for improvement in

outcomes moving forward

You have to think of the diagnosis to make it

Dr Dispenzieri: | would echo that. | think the 1thing, | can’t say it enough, is you have to think of the diagnosis to make it,
because there are patients that really, despite really good plasma cell-directed therapy, the horse is so far out of the barn, that
a majority of a small fraction will... It's hard to help them. So we need to make that diagnosis.
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Concluding Thoughts

Manage AL amyloidosis as a chronic disease rather
than providing only palliative care for symptoms.
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* How to approach rhythm control
* Whether to think about a defibrillator

= For the right patient, cardiac transplantation

Important advances in AL amyloidosis in the past decade

There's stil great room for
outcomes moving forward

improvement in

You have to think of the diagnosis to make it

Need to make the diagnosis early so patients have a
better chance of responding to current therapies and
the promising new ones in development

And there is just so much excitement. The therapies that are currently available, the really interesting work going on in myelo-
ma with type-specific T cells and CAR Ts. At some point, | think these other more exciting or novel types of immunotherapy will
be accessible for our patients as well with AL. And so make the diagnosis and lots of hope.
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Medscape

EDUCATION

Thank you for participating
in this activity.

Please proceed to answer the post-activity assessment questions and receive credit.
Please also take a moment to complete the program evaluation.

Dr Comenzo: Angela, thank you. Ron, thank you. This has been a wonderful, wonderful discussion.

And | especially want to thank our audience. Thank you for participating in this discussion about AL amyloidosis and the
improvements in therapy. Please answer the questions that follow, complete the evaluation of the course, and keep your eyes
open for cases as they come through your clinic.
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Abbreviations

ACE-I = angiotensin-converting enzyme inhibitor
AE = adverse event

AL = amyloid light-chain

ARB = angiotensin Il receptor blocker

ATTR = amyloid transthyretin

BCD = bortezomib, cyclophosphamide, and
dexamethasone

BCMA = B-cell maturation antigen
BM = bone marrow
BMBx = bone marrow biopsy and aspiration

BMDex = bortezomib plus melphalan and
dexamethasone

BNP = B-type natriuretic peptide
CAR = chimeric antigen receptor
CHF = congestive heart failure
CR = complete response

CyBorD = cyclophosphamide, bortezomib, and
dexamethasone

DARA = daratumumab

Dex = dexamethasone

DGE = dynamic glucose enhanced

DPD = 3,3-diphosphono-1,2-propanodicarboxylic acid
eGFR = estimated glomerular filtration rate
FLC = free light chain

Gl = gastrointestinal

H&E = hematoxylin and eosin

ICD = implantable cardioverter-defibrillator
IDE-CEL = idecabtagene vicleucel

IMiD = immunomodulatory imide drug

LC = liquid chromatography

LVH = left ventricular hypertrophy

MALToma = lymphoma involving mucosa-associated
lymphoid tissue

MASS-FIX = matrix-assisted laser desorption ionization
time-of-flight mass-spectrometry

MGUS = monoclonal gammopathy of undetermined
significance

MOD-PFS = major organ deterioration progression-free
survival

MRD = minimal residual disease
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MRI = magnetic resonance imaging

NT-proBNP = N-terminal pro—B-type natriuretic peptide
NYHA = New York Heart Association

PYP = pyrophosphate

SC = subcutaneous

SIFE = serum immunofixation test

SPIE = serum protein electrophoresis with
immunofixation

UIFE = urine immunofixation test

UPIE = urine protein electrophoresis with
immunofixation

VGPR = very good partial response

VT = ventricular tachycardia
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