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TITLE
Treatment of AL Amyloidosis with the Combination of Monoclonal Antibodies Against
immunoglobulin Light Chains and the CD38 Cell Membrane Molecule on Antibody-
Producing and Other Tovmune Cells
3 FIELD

The disclosure relates to the technical fields of immunology and medicine.

BACKGROUND
Amylowd light-chain (AL) amyloidosis involves a hematological disorder caused by
10 clonal plasma cells that produce immunoglobulin light chams that can nusfold and contrbute
to disease. Overproduction of misfolded light chan by plasma cells results in deposits of
abnormal AL protein (amyloid) i the tissues and organs of individuals with AL amyloidosis.
Clinical features of AL amyloidosis include a constelation of symptoms and organ
dysfunction that can include cardiac, renal, and hepatic dysfunction, gastrointestinal
15 mvolvement, newropathies and macroglossia. The mechamsms by which amyvlsidogenic
immunoglobulin light chains result in organ dysfunction are not well characterized, however,
it is hypothesized that both amvloid deposits and prefibrillar aggregates may contribute to
cviotoxic effects on organs observed in paticnts with AL amvloidosis. AL amyloidosis is a
disease entity of tts own, although AL amyloidosis can occur concurrently in a subset of
20 patients with multiple myeloma {(up to 15%) or monocional gammopathy of unknown
significance (MGUS; up to 9%). Patients with cardiac involvement have high-risk discase as
evidenced by the fact that approximately 25% of patients with cardiac involvement die within
6 months of diagnosis despite current therapeutic advances.
AL amyloidosis is a rare disorder with an estimated incidence of 8 m 1,000,000
25 people. Only 1200 to 3200 new cases of AL amyloidosis are reported each vear in the United
States. Two thirds of patients with AL amyloidosis are male and less than 59 of patients are
under 40 years of age. Both the causes and origins of AL amvyloidosis remain poorly
understood.
Current treatment of patients with AL amyloidosis 1s aimed at reducing or climinating
30 the bone marrow disorder, 7.e. the plasma cells that are responsible for producing the light
chains, thereby limiting or halting the production of amyloid. The most aggressive treatment
options include stem cell transplant and high-dose chemotherapy for those patients who can
tolerate . Other treatment regimens include combinations of drugs often used to treat

hematological malignancies, such as melphalan, prednisone, dexamethasone and proteasome
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ihibifors such as bortezomib, in an attempt to redace light chain production. CD38

antibodies such as daratumumab (DARZALEX®) and Isatuximab have been developed for

the treatment of multiple mveloma. Daratumumab attaches to CD3R present on the surface of

myeloma cells. It is thought to work both by killing tumor cells directly and my stimulating
5 animmmne response against caneer cells.

There are no currently approved treatments for AL amyloidosis, and none that directly
target potentially toxic forms of the amyloidogenic proteins. While some treatment options
may amehorate some of the morbidity associated with AL amvloidosis, few if any have been
demonstrated to achieve high rates of hematologic and cardiac responses in patients.

10 Thus, there is a necd for therapics that improve the outcome of paticnts with AL

amyloidosis.

SUMMARY
The present disclosure relates to methods of treating patients with AL amvloidosis
15 with antibodies that target different proteing associated with AL amylcidosis or a plasma cell
dyscrasia and provides a method of treating a patient with AL amvloidosis, comprising
admuustering an effective dosage of an antibody which specifically binds to amylowd light
chains and an antibody that specifically binds to CID38, for example, a chimeric or humanized
monoclonal antibody to CD38. Tvpically, the dosage is effective to achieve an improvement
20 in hematologic or cardiac or other organ function. The dosage can be effective to achieve an
improvement in both hematologic and organ function, for example, cardiac function. In some
methods, the amyloid hight chain antibody or the CD38 antibody is a Fab, Fab™, F(ab™),,
Flab}e, Bab, nanobody or Fv.
in some of the methods disclosed hercin, the amyloid light chain antibody competes
25 for binding to human amyloid A peptide or human kappa or human lambda light chain
wnmmanoglobulin with antibody 2A4 (ATCC Accession Number 9662 or 7D8 (ATCC
Accession Number PTA-946%) or binds to the same epitope as or competes for binding to
human kappa or human lambda light chain immunoglobulin with 11-1F4. In some methods,
the amyloid light chain antibody 1s a humanized version of 244 or 7D3. In some methods, the
30 antibody is a humanized bispecific or multispecific version containing combinations of 11-
1F4, 2A4, and/or TD8.
In some of the methods disclosed herein, the amyloid light chain antibody comprises a

light chain vanable region comprising three complementarity determining regions set forth as
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SEQID NOs: 3, 4 and §, and a heavy chain variable region comprising three
complementarity determining regions set forth as SEQ 1D NOs: 6, 7 and 8.
in some of the methods disclosed herein, the hight chain variable region of the
amyloid hight chan antibody comprises the anuno acid sequence set forth as SEQ ID NG 1
5 Insome methods the heavy chain vanable region of the amyloid hight chain antibody
comprises the amino acid sequence set forth as SEQ 1D NO: 2. For example, the light cham
variable region of the amyloid light chain antibody can comprise the amino acid sequence set
forth as SEQ ID NO: 1 and the heavy chain variable region of the amyloid light chain
antibody can comprise the amino acid sequence set forth as SEQ 1D NG: 2.

10 in some of the methods disclosed herein, the amyloid light chain antibody comprises a
light chain comprismg the anuno acid sequence set forth as SEQ 1D NO: 10 and a heavy chain
comprising the amino acid sequence set forth as SEQ ID NO: 11, 12 or 13, In some methods,
the amyloid light chain antibody comprises a light chain comprising the amino acid sequence
set forth as SEQ 1D NO: 10 and a heavy chain comprising the amino acid sequence sct forth

15 as SEQID NO:12. In some methods, the amyloid light chain antibody is birtanumab (also
known as NEQDOO1).

in some of the methods disclosed herein, the amvloid light chain antibody is present
in a formulation at a concentration of about 50 mg/ml, the hustidine buffer is present in the
formulation concentration of about 25 mM, the trehalose is present in the formulationat a

20 concentration of about 230 mM, the polysorbate 20 is present in the formulationat a
concentration of about 0.2 g/L, and the pH is about 6.5,

In some of the methods disclosed herein, the CD33 antibody comprises a heavy chain
variable region comprising the amino acid sequence set forth in SEQ ID NG 14, or 15, In
some methods, the CD38 antibody comprises a light chain variable region comprising the

25 amino acid sequence set forth in SEQ 1D NO:17 or 18, In some methods, the CD38 antibody
comprises heavy and light chain vanable region amino acid sequences as set forth in (a} SEQ
1D NOs:14 and 17, respectively; (b} SEQ ID NOs:15 and 18, respectively; or (¢} SEQ 1D
MNOs:16 and 19, respectively; (d) SEQ 1D NOs: 43 and 44, respectively; (¢} SEQ 1D NOs: 53
and 54, respectively; (f) SEQ 1D NOs: 57 and 58, respectively; (g} SEQ ID NOs: 59 and 60,

30 respectively: (b} SEQ ID NOs:61 and 62, respectively; or (1) SEQ ID N{::63 and 64,
respectively.

In some methods disclosed heremn, the CD38 antibody comprises a heavy chain
variable region comprising CDRI, CDR2 and CDR3 sequences comprising the amino acid

sequences set forth in SEQ 1D NOs:47, 48, and 49, respectively, and a light chain variable

[#5)
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region comprising CDR1, CDR2 and CPR3 sequences comprising the amino acid sequences
set forth in SEQ 1D NOg:50, 51, and 52, respectively.
in some of the methods disclosed herein, the CID38 antibody comprises a heavy chain
variable region comprising CDR, CDR2 and CDR3 sequences comprising the anmuno acid
5 sequences set forth in SEQ ID NOs:26, 27 and 28, respectively, and a light chain vanable
region comprising CDRI, CDRZ and CDR3 sequences comprising the amino acid sequences
set forth in SEQ 1D NOs:29, 30 and 31, respectively.
In some of the methods disclosed herein, the CD38 antibody comprises a heavy chain
variable region comprising CDRI, CDR2 and CDR3 sequences from the antibody comprising
10 the amino acid sequence st forth in SEQ 1D NG:32, and a light chain vanable region
comprising CDRI, CDR2 and CDR3 sequences from the antibody comprising the amino acid
sequences set forth in SEQ ID NO:33.
in some of the methods disclosed herein, the CD38 antibody comprises a heavy chain
variable region comprising CDR1E, CDR2 and CDR3 sequences from the antibody comprising
15 the amino acid sequence set forth in SEQ ID NO:34, and a light chain vanable region
comprising CDRI, CDRZ and CDR3 sequences from the antibody comprising the amino acid
sequences sct forth in SEQ ID NO:35.
n some of the methods disclosed herein, the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody comprising
20 the amino acid sequence set forth in SEQ ID NO:36, and a light chain varniable region
comprising CDR1, CDR2 and CDR3 sequences from the antibody comprising the amino acid
sequences set forth in SEQ ID NG:37.
in some of the methods disclosed herein, the CD38 anttbody comprises a heavy chain
variable region comprising CDRI, CDRZ and CDR3 sequences from the antibody comprising
25 the amino acid sequence set forth in SEQ ID NG:38, and a light chamm varable region
comprising CDRI, CDR2 and CDR3 sequences from the antibody comprising the amino acid
sequences set forth in SEQ 1D NO:39.
in some of the methods disclosed hercin, the CD3R8 antibody is daratumumab. In
some methods, the CD38 antibody comprises a heavy chain vanable region comprising the
30 amino acid sequence set forth as SEQ ID NO:43, and a light chain varniable region comprising
the amino acid sequence set forth as SEQ 1D NQO:44.
In some of the methods disclosed herein, the CD38 antibody is isatuximab or other
CD38 antibody disclosed in WO 2016/187546 and US 2017/0008966, which are incorporated

bv reference herein in their entirety. In some methods, the CD38 antibody is isatuximab.
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In some of the methods disclosed herein, the CD38 antibody binds at least to the
region SKRNIQFSCKNIYR (SEQ 1D NO:45) and to the region EKVQTLEAWVYIHGG
(SEQ ID NG:56). In some methods, the CD38 antibody comprises a heavy chain varniable
region comprising CDRE, CDR2 and CDR3 amino acid sequences of SEQ 1D NGs:47, 48

5 and 49, respectively, and a light chain variable region comprising CDRI, CDR2 and CDR3
amino acid sequences of SEQ 1D NOs:50, 51 and 52, respectively.

In some methods, the CD38 antibody comprises a heavy chain varable region
comprising the amino acid sequence set forth as SEQ ID NO:53, and a hight chain variable
region comprising the amino acid sequence set forth as SEQ ID NG54, In some methods,

10 the CD38 antibody comprises a heavy chain comprising the amino acid sequence set forth as
SEQ ID NO:35, and a hight chain comprising the amino acid sequence sct forth as SEQ 1D
NG:56.

In some of the methods disclosed herein, the CD38 antibody comprises the heavy

chain CDRI1, CDR2 and CDR3 and the light chain CDRI, CDR2 and CDR3 of (a) the

15 variable heavy chain region of SEQ ID NO:57 and variable light chain region of SEQ ID
N:58; (b) the variable heavy chain region of SEQ ID NO:39 and variable light chain region
of SEQ D NG:60; (¢} the variable heavy chain region of SEQ ID NO:61 and variable light
chain region of SEQ ID NO:62; or (d) the variable heavy chain region of SEQ 1D NO:63 and
variable hight chain region of SEQ ID NO:64. In some methods, the CB38 antibody

20 comprises the variable heavy chain region of SEQ I3 NO:57 and variable light chain region
of SEQ ID NO:538. In some methods, the CD38 antibody comprises the variable heavy cham
region of SEQ ID NO:59 and variable light chain region of SEQ ID NO:60. In some
methods, the CD38 antibody comprises the variable heavy chain region of SEQ 1D NO:61
and variable light chain region of SEQ 1D N(O:62. In some methods, the CD38 antibody

25 comprises the vanable heavy cham region of SEQ 1D NO:63 and vanable light chain region
of SEQ ID NG:64.

In some methods, the antibody is a humanized bispecific or multispecific version
containing combinations of daratumumab, isatuximab or other CID38 antibodies. fn some
methods, the antibody is a huwmanized bispecific or multispecific version containing

30 combinations of daratumumab, isatuximab or other CD38 antibodies with 11-1F4, 2A4,
and/or 7D8 or other human light chain amyloid antibodies.

In some of the methods disclosed herein, the patient previously received treatment
with txazomib, venetoclax, melphalan, preduisone, dexamethasone, bortezomib, carfilzomib,

cyelophosphamide, thalidomide, pomalidomide, lenalidomide, doxorubicin, doxyeycline,
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daratumumab, autologous transplant or a combination thereof. In some methods, the patient
had not responded to therapy with bortezomib.
in some of the methods disclosed herein, the amvloid light chain antibody and the
CD38 antibody are adminstered to the patient by intravenous mfusions separated by two
5 days. Insome methods, the amyloid light chain antibody s admimistered first. Altematively,
the CD38 antibody can be administered first.
in some of the methods disclosed herein, the patient achieved greater VGPR (very
good partial response) after treatment relative to a patient receiving the CD38 antibody alone.
In some methods, the patient exhibits an improvement of VGPR of greater than 85% after

10 treatment. In some methods, the improvement 1s at least 88%. In some methods, the patient
achieved a hematologic response n a shorter time afier treatment relative to a patient
receiving the CD38 antibody alone. In some methods, the patient exhibits an improvement in
hematologic response in less than 60 days after treatment. In some methods, the patient
exhibits an tmprovement in less than 45 days. In some methods, the paticnt exhibits an

15 improvement in 33 days or less.

in some of the methods disclosed herein, the patient achieved a cardiac response in a
shorter time after treatment relative to a patient receiving the CD38 antibody alone. In some
methods, the patient achieved a greater reduction in NT-proBNP after treatment relative to a
patient receiving the CD38 antibody alone.  In some methods, the NT-proBNP level i

20 reduced at least 55% after treatment. In some methods, the NT-proBNP level is reduced at
least 63%. In some methods, the NT-proBNP level is reduced 74% or more.

In some of the methods disclosed herein, the dosage of the amyloid light chain
antibody is from about 0.5 mg/ke to about 30 mg/kg and the amyloid light chain antibody 18
administered intravenously or subcutancously at a frequency of from about weekly to about

25 quarterly. In some methods, the duration of the treatment is at least 9 months. In some
methods, the duration of the treatment is at least 12 months.

In some of the methods disclosed herein, the dosage of the amyloid light chain
antibody is admunistered intravenously following the transfer of an amount of the formulation
required for the dosage from a vial to an intravenous bag containing a hguid.

30 In some of the methods disclosed herein, the dosage of the amyloid light chain
antibody is about 24 mg/kg and the antibody is administered intravenously every 28 days. In
some methods, the dosage of CD38 antibody 15 16 mg/kg.

In some of the methods disclosed herein, prior to receiving treatment with either the

amvloid light chain antibody or the CD38 antibody, the patient was treatment naive.



WO 2020/167376 PCT/US2019/066648

The disclosure also provides a combination of an amyloid hight chain antibody and a
CD38 antibody for use in treatment of AL amyloidosis.

in some combinations for use in treatment of AL amyloidosis, the amyloid light chain
antibody competes for binding to human amyloid A peptide or human kappa or human

5 lambda light chain immunoglobulin with antibody 2A4 (ATCC Accession Number 9662} or

competes for binding to human kappa or lambda light chain immunoglobulin with 11-1F4.
In some combinations, the anyloid light chain antibody is a bumanized version of 2A4.

In some combinations for use in treatment of AL amyloidosis, the amyloid light chain
anttbody comprises a light chain variable region comprising three complementarity

10 determining regions set forth as SEQ ID NOs: 3, 4 and 5, and a heavy chain variable region
comprising three complementarity deternmining regions set forth as SEQ ID NQOs: 6, 7and 8.

In some combinations for use in treatment of AL amyloidosis, the light chain variable
region of the amyloid light chain antibody comprises the amino acid sequence set forth as
SEQ ID NO: 1. In some combmnations, the heavy chain vanable region of the amvloid light

15 chain antibody comprises the amino acid sequence set forth as SEQ ID NG: 2. In some
combinations, the light chain variable region comprises of the amyloid light chain antibody
the amino acid sequence set forth as SEQ D NO: 1 and the heavy chain vanable region of
the amyloid hight chain antibody comprises the amino acid sequence set forth as SEGQ ID NG:
2.

20 in some combinations for use in treatment of AL amyloidosis, the amyloid light chain
antibody comprises a light chain comprising the amino acid sequence set forth as SEQ 1D
NO:10 and a heavy chain comprising the amino acid sequence set forth as SEQ ID NG: 11,
12 or 13, In some combinations, the amyloid light chain antibody comprises a light chain
comprising the amino acid sequence set forth as SEQ H3 NO:10 and a heavy chain

25 comprsing the amino acid sequence set forth as SEQ ID NO:12. In some combinations, the
amvloid light chain antibody is birtamimab.

In some combinations for use in treatment of AL amyloidosis, the CD38 antibody
comyprises a heavy cham variable region comprising the amine acid sequence set forth in SEQ
1D NO:14, 15, 16, 43, 53, 57, 59, 61, or 63, and the CD38 antibody comprises a light cham

30 variable region comprising the amino acid sequence set forth in SEQ ID NO:17, 18, 19, 44,
54, 58, 60, 62, or 64. In some combinations, the CD3% antibody comprises heavy and light
chain variable region anuno acid sequences as set forth in (a) SEQ ID NOs:14 and 17,
respectively; (by SEQ ID NOs: 15 and 18, respectively; or (¢} SEQ ID NOs: 16 and 19,
respectively; (d) SEQ ID NOs: 43 and 44, respectively; {¢) SEQ ID NQs: 53 and 54,

~2
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respectively; (£} SEQ ID NQOs: 57 and 38, respectively; (g} SEQ ID NOs: 59 and 60,
respectively; (h) SEQ 1D NOs:61 and 62, respectively: or (i) SEQ 1D NOs:63 and 64,
respectively.
In some combinations for use in treatment of AL amyloidosis, the CD38 antibody
5 comprises a heavy chain variable region comprising CDRI1, CDR2 and CDR3 sequences
comprising the amino acid sequences set forth in SEQ 1D NOs:47, 48, and 49, respectively,
and a light chain variable region comprising CDR1, CDRZ and CDR3 sequences comprising
the amino acid sequences set forth in SEQ ID NOs:50, 51, and 52, respectively.
in some combinations for use in treatment of AL amyloidosis, the CD38 antibody
10 comprises a heavy chain vanable region comprising CDRI, CDR2 and CDR3 sequences
comprising the amino acid sequences set forth in SEQ 1D NOs:20, 21 and 22, respectively,
and a light chain variable region comprising CDR1, CDR2 and CDR3 sequences comprising
the amino acid sequences set forth in SEQ 1D NOs:23, 24 and 25, respectively.
in some combinations for use in treatment of AL amyloidosis, the CD38 antibody
15 comprises a heavy chain variable region comprising CDR1, CDR2 and CDR3 sequences
comprising the amino acid sequences set forth in SEQ 1D NOs:26, 27 and 28, respectively,
and a light chain variable region comprising CDR1, CDR2 and CDR3 sequences comprising
the amino acid sequences set forth in SEQ 1D NQOg:29, 30 and 31, respectively.
In some combinations for use in treatment of AL amyloidosis, the CD38 antibody
20 comprises a heavy chain variable region comprising CDR1, CDR2 and CDR3 sequences
from the antibody comprising the amino acid sequence set forth in SEQ 1D NO:32, and a
light chain variable region comprising CDR1, CBR2 and CDR3 sequences from the antibody
comprsing the amino acid sequences set forth in SEQ 1D NO:33.
in some combinations for use in treatment of AL amyloidosis, the CD38 antibody
25 comprises a heavy chamn vanable region comprising CDRI1, CDR2 and CDR3 sequences
from the anttbody comprising the amino acid sequence set forth in SEQ ID N(G:34, and a
light chain variable region comprising CORI, CDR2 and CDR3 sequences from the antibody
comyprising the amino acid seguences set forth in SEQ 1D NO:35,
In some combinations for use m treatment of AL amyloidosis, the CD38 antibody
30 comprnses a heavy cham variable region comprising DRI, CDR2 and CDR3 sequences
from the antibody comprising the amino acid sequence set forth in SEQ ID NG:36, and a
light chain variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody

comprising the aming actd sequences set forth in SEQ ID NO:37.

L=
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In some combinations for use in treatment of AL amyloidosis, the CD38 antibody
comprises a heavy chain variable region comprising CDR1, CDR2 and CDR3 sequences
from the antibody comprising the amino acid sequence set forth in SEQ 1D NG:38, and a
light chain variable region comprsing CDRI, CDR2 and CDR3 sequences from the antibody

5 comprising the amino acid sequences set forth in SEQ ID N(:39.

In some combinations for use in treatment of AL amyloidosis, the CD3% antibody is
daratunmumab. Tn some combinations, the CD38 antibody comprises a heavy chain varnable
region comprising the amimo acid sequence set forth as SEQ 1D NO:43, and a hight chain
variable region comprising the amino acid sequence set forth as SEQ 1D NG44,

10 {n some combinations for use in treatment of AL amyloidosis, the CD38 antibody is
isatuximab.  In some combinations, the CD38 antibody comprises a heavy chain vanable
region comprising the amino acid sequence set forth as SEQ ID NO:53, and a light chain
variable region comprising the amino acid sequence set forth as SEQ 1D NO:54.

In some combinations for use in treatment of AL amyloidosis, prior to receiving

15 treatment with either NEODOO!T or daratumumab, the patient was treatment naive.

The present disclosure also relates to methods of treating a plasma cell dyscrasiain a
patient, wherein the patient is first treated with a combination therapy of an amylowd light
chain antibody and a CD38 antibody prior to receiving a plasma cell therapy. In some
methods, the plasma cell ssia is selected from the group consisting of monoclonal

20 gammopathy of undetermined significance (MGUS), asymptomatic myeloma, multiple
myeloma, PC leukemia, plasmacytoma. In some methods, the plasma cell dyscrasia may lead
to the development of AL amyloidosis. In some methods the co-treatment with a CD38
antibody and an amvloid light chain antibody is performed prophylactically, prior to
development of AL amyloidosis. In some methods, the plasma cell therapy is sclected from

25 the group consisting of ixazomib, venetoclax, melphalan, predmisone, dexamethasone,
bortezomib, carfilzomib, cyclophosphamide, thalidomide, pomalidomide, lenalidomide,
doxorubicin, doxycycling and a CD38 antibody. In some methods, the plasma celf therapy is
bortezonib.

In some methods, the combination therapy stabilizes or improves the patient’s health

30 to decrease the level of risk for plasma cell therapy intolerance and risk of treatment-related
complications, wherein the stabilization or improvement in the patient’s health is measured
by very good partial response (VGPR) and/or NT-proBNP levels. In some methods, the
stabilization or improvement in the patient’s health comprises stabilizing or improving the

patient’s cardiac function prior to receiving the plasma cell therapy. In some methods, the
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stabilization or improvement in the patient’s health comprises stabilizing or improving the

patient’s functional status measured by Kamofsky performance status or ECOG performance

status or equivalent functional assessment tool. In some methods, the stabilization or

mprovement in the patient’s health comprises stabilizing or improving the patient’s

5 unintentional weight loss, poor endurance, weakness, slow gait, and low physical activity. In

some methods, the stabilization or improvement in the patient’s health comprises stabilizing

or improving the paticnt’s instrumental activities of daily living. In some methods, the patient

receives the plasma cell therapy after achieving a reduction in NT-proBNP levels relative to

the patient’s NT-proBNP levels prior to receiving the combination therapy of an amyloid

10 light chain antibody and a CD38 antibody. In some methods, the NT-proBNP level is reduced

at least 55%. In some methods, the NT-proBNP level is reduced at least 65%. In some
methods, the NT-proBNP level is reduced 74% or more.

In some methods, the combination therapy is administered for at least 9 months before
the plasma cell therapy. In some methods, the combination therapy is administered for at

15 least 12 months before the plasma cell therapy. In some methods, the patient exiubits an
improvement of VGPR of greater than 85% after the combination therapy. In some methods,
the improvement of VGPR is at lcast 88%. In some mcthods, the patient exhibits an
mmprovement in hematologic response in less than 60 days after treatment with the
combination therapy prior to treatment with the plasma cell therapy. In some methods, the

20 patient exhibits an improvement in hematologic response in less than 45 days after treatment
with the combination therapy prior to treatment with the plasma cell therapy. In some
methods, the patient exhibits an improvement in hematologic response in 33 between 1 day
and 28 days following treatment with the combination therapy prior to treatment with the
plasma cell therapy, such as, for example, 7 days, 14 days, 21 days or 28 days after treatment

25 with the combination therapy.

In some of the methods disclosed herein, the method comprises a method of
improving cardiac function in an AL patieat unresponsive to treatment with NEQDOOT,
comyprising adding to the patient’s treatment an effective dosing regimen of a €38 antibody.

In some of the methods, the unresponsiveness of the patient to NEODOO1 treatment is

3¢ determined by NT-proBNP levels in the patient doring a period following NEODOOL
treatment greater than or equal to the NT-proBNP levels in the patient prior to NEGDO0O1
treatment.

In some of the methods, the NT-pro-BNP levels are greater than the NT-proBNP
levels prior to NEGDOOT treatment.

10
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In some of the methods, the period following NEOQDOGI treatment is at least two
months.
in some of the methods, the patient has received at least two doses of NEODOOL
before receiving the CD38 antibody.
5 In some of the methods, the patient has received at least three doses of NEQDOO!
before recetving the CD3R antibody.
In some of the methods, the CD38 antibody is administered after an increase of more
than about 6,000 pg/mL NT-proBNP in the patient.
in some of the methods, the CD38 antibody 1s administered after an increase of more
10 than about 12,000 pg/mL NT-proBNP m the patient.
in some of the methods, the CD38 antibody is admimistered after the levels of NT-
proBNP levels increase at least about 100%. In some of the methods, the CD38 antibody is
administered after the levels of NT-proBNP levels increase at least about 200%. In some of
the mcthods, the CD38 antibody is administered after the levels of NT-proBNP levels
15 mcrease at least about 300%.
in some of the methods, the AL patient has been previously been receiving NEGDOOT
and CyBorD.
In some of the methods, the CD38 antibody is daratumumab or isatuximab. In a
method, the CD38 antibody 1s daratumumab.
20 In some of the methods, daratumumab is administered to the patient at 16 mg/kg
every 28 days.
In some of the methods, NEODOO1 is administered to the patient at 24 mg/kg every
28 days.
in some of the methods, the duration of treatment with the CD38 antibody 1s etfective
25 to reduce the patient’s NT-proBNP levels at least to the levels prior to receiving NEGDO0!
treatment.  In some of the methods, the duration is effective to redoce the patient’s NT-
proBNP levels below the levels prior to recetving NEODO0O! treatment.
In some of the methods, the treatment includes at least one dose of the CD38
antibody. In some of the methods, the treatment mclude at least two doses of the CD38
30 antibody. In some of the methods, the treatment includes at least three doses of the CD38
antibody. In some of the methods, the duration is at least nine months. In some of the

methods, the duration of the treatment is at least twelve months.

i1
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DESCRIPTION OF THE FIGURES
FIG 1 shows cardiac response to an example of a dual antibody therapy according to
the disclosure that includes NEODO001 and daratumumab.
FIGs. 2A and 2B shows the overdap of the two curves based on the NT-proBNP
5 response (FIG.2A) and gradual lambda hght-chain (FIG 2B) following an example of a dual

antibody therapy according to the disclosure that includes NEODOO1 and daratumumab.

DESCRIPTION
The disclosure provides methods of {reating patients with AL amyloidosis,
10 comprising administering to such paticnts an antibody which specifically binds to amyloid

light chain in combination with an antibody that specifically binds to CD38.

I Definitions

The term “antibody™ includes intact antibodics and antigen-binding fragments thereof.
15 Typically, fragments compete with the intact antibodv from which they were derived for
specific binding to the target including separate heavy chains, light chains Fab, Fab', F(ab'y,
Flab)c, Dabs, nanobodics, and Fv. Fragments can be produced by recombinant DNA
techniques, or by enzymatic or chemical separation of ntact mmmunoglobulins. The term
“antibody” also includes a bispecific antibody and/or a humanized antibody. The term
20 “amyloid light chain antibody” includes antibodics that specifically bind to a neocpitope
exposed m misfolded light chains and is discussed in greater detail below. The term “CD38
antibody” includes antibodies that bind the CD38 antigen expressed on plasma cells and other

tvmphoid immune cells and is discussed in greater detail below.
The term “humanized immunoglobulin”™ or “bumanized antibody” refers to an
25 immunoglobulin or antibody that mncludes at least one humanized omunoglobulin or
antibody chain (7.e., at least one humanized light or heavy chain}. The term “humanized
immunoglobulin chain” or “humanized antibody chain” (fe., a “humanized immunoglobulin
light cham” or “humanized immunoglobulin heavy chain”) refers to an iranmwnoglobulin or
antibody chain {ie, a hight or heavy cham, respectively) having a varable region that
3¢ mchides a variable framework region substantially from a human immanoglobulin or
antibody and complementanty determining regions (CDRs) {(e.g, at least one CDR,
preferably two (CDRs, more preferably three CDRs) substantially from a non-human
immunoglobulin or antibody, and further includes constant regions {e.g., at least one constant

region or portion thereof, in the case of a light chain, and preferably three constant regions in
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the case of a heavy chainy. The term “humanized variable region” (e.g., “humanized light

chain variable region™ or “humanized heavy chain variable region™} refers to a vartable

region that includes a variable framework region substantially from a human immunoglobulin

or antibody and complementanty determining regions (CDRs) substantially from a non-
5 human immonoglobulin or antibody.

The phrase “substantially from a human mmunoglobulin or antibody™ means that,
when aligned to a human imawnoglobulin or antibody amino sequence for comparison
purposes, the region shares at least 80-90%, preferably 90-93%, more preferably 85-99%
identity {i.e., local sequence identity) with the human framework or constant region sequendce,

10 allowing, for example, for conscrvative substitutions, consensus sequence substitutions,
germline substitutions, backmutations, and the hke. The introduction of conservative
substitutions, consensus sequence substitations, germline substitutions, backmutations, and
the like, is often referred to as “optimization” of a humanized antibody or chain. The phrase
“substantially from a non-human immunoglobulin or antibody™ or “substantially non-human”

15 means having an immmuonoglobulin or antibody sequence at least 80-95%, preferably 90-95%,
more preferably, 96%., 97%, 98%, or 99% tdentical to that of a non-human organism, e.g., a
non-human mammal.

Accordingly, all regions or residues of a humanized immunoglobulin or antibody, or
of a humanized mmmonoglobulin or antibody chain, except possibly the CDRs, are

20 substantially identical to the corresponding regions or residues of one or more native human
immunoglobulin sequences. The term “corresponding region” or “corresponding residuc”
refers to a region or residue on a second amino acid or nucleotide sequence which occapies
the same (7.e., equivalent) position as a region or residue on a first amino acid or nucleotide
sequence, when the first and second sequences are optimally aligned for companson

25 purposes.

. Metheds of Treatment and Amenable Subjects
Provided herein are mcthods of treating a human patient showing symptoms of or

diagnosed with AL amyloidosts with cardiac dysfunction, comprising administering to the

L3

patient a regime of any of the amyloid hght chain antibodies described herein tn combination
with any of the CD38 antibodies described herein, effective to achieve positive hematologic
and/or cardiac respounses in the patients. Some such patients may have other systenuc organ

dysfunction attributed to AL amyloidosis, including dysfunction of the kidney, liver,
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peripheral nervous system, gastroinfestinal system, autonomic nervous system, lung, and/or
soft tissue or lymphatic system.

Patients amenable to treatment also include those AL amyloidosis patients who have
received, are curvently receiving, or will later receive an alternate therapy for treatment of AL
5 amyloidosis or an associated condition, sach as, inflammatory diseases, chronic microbial
infections, malignant neoplasms, ivherited mflammatory diseases, and lymphoproliferative
disorders. For example, patients may also receive or have received one or more of the
therapeutic agents identified herein with respect to combination therapies. As an example,
patients suffering from AL amyloidosis may also receive or have recetved or may later

10 receive bortezomib, ixazomib, venetoclax, melphalan, thalidomide, lenalidomide, prednisone,
dexamethasone, cyclophosphamide, pomalidonide, carfilzomib, doxorubicin, doxycycline,
autologous transplant or combinations thereof. For those patients who have previously
received alternate therapies for the treatment of amyloid disease, such therapies may or may

not have been successtul by the relevant clinical measures, and likely did not improve health

15 status. Additional examples of such prior therapies melude (1) daratunmemab alone, (2)
CyBorD, which is a combination therapy comprising cyclophosphamide, bortezomib and
dexamethasone, (3) BMDcex, which is a combination of bortezomib, melphalan and
dexamethasone, (4} MDex, which 1s a combination of melphalan and dexamethasone, (5)
LDex, which is a combination of lenalidomide and dexamcthasone, (6) CLD, which is a

20 combination of cyclophosphamide, lenalidomide and dexamethasone, (7) PomDex, which is
a combination of pomalidomide and dexamcthasone, (8) CRd, which is a combination of
lenalidomide, cyelophosphamide and dexamethasone, and (9) isatuxinab. Such patients may,

or may not, have experienced cardiac and/or renal improvement as a result of such treatment.
Ar improvement in hematologic response can be established by obscrving a greater
25 than VGPR (very good partial response). One or more of the following must be present for a
conclusion of VGPR: {1} scrum and/or urine M-protein detectable by immumofixation but not
clectrophoresis; and (i) = 90% reduction in serum M-protein and/or urine M-protein level <

100 mg/24 hours. If these are not measurable, then a 290% decrease in the difference
between involved and uninvolved free light chain levels, provided that the serum free light

36 chain assay shows involved level > 10 mg/dL and the serum free light chain ratio is
abnormal). A patient treated with the combination therapy disclosed herein can exhibit an

improvement in VGPR greater than 80%, for example, at least 85%, 88% or more than 88%.
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The patient may achieve the greatest improvement in hematologic response in less than 75
davs, for example, in fess than 60 days, less than 45 days, 33 days. or less than 33 days.
An improvement in cardiac response can be established by a reduction in NT-proBNP
(N-terminal pro b-tvpe natriuretic peptide) levels {Bay et al, 2003, NT-proBNP: a new
5 diagnostic screening tool to differentiate between patients with normal and reduced left
ventricular systolic function, Heart, v. 902} p130-154), and/or a reduction in the NYHA
{New York Heart Association) functional classification of heart failure (Nomenclature and
Criteria for Diagnosis of Diseases of the Heart and Great Vessels. 9th ed. Boston, Mass:
Little, Brown & Co, 1994:253-256). A patient treated with the combination therapy
10 disclosed herein can exhibit a reduction in NT-proBNP of greater than 50% relative to
baseline, for example, greater than 55%, greater than 65%, 74% or greater than 74%.
Suitable antibodies, formulations and treatment regimens for the methods and uses

disclosed herein are discussed in greater detail below.

15 IlL.  Antibodies
The methods of the disclosure include administering to an AL amyloidosis patient an
amylaid light cham antibody and a CD38 antibody.
An amyloid light cham antibody is an antibodv that specifically binds to
immunoglobulin light chain.  Examples include antibodies that compete with 11-1F4 (also
20 known ag CAEL-101) for binding to tmmunoglobulin light chain and antibodics that compete
with 2A4 (ATCC Accession Number 9662) or TD8 (ATCC Accession Number PTA-9468)
for binding to human amyloid A peptide or human kappa or human lambda light cham
immunoglobulin, or specifically bind to the same epitope as or compete for binding to human
kappa or human lambda light chain tmmunoglobulin with 11-1F4 (US Patent No. 8,105,594),
25 2A4 or 7TD8 (US Patent No. 7,928,203). In some methods, the antibody is a humanized
version of ZA4. In some methods, the antibody comprises a light chain variable region
comprising three complementarity determining regions set forth as SEQ 1D NOs: 3, 4 and 5,
and a heavy chain variable region comprising three complementarity determining regions set
forth as SEQ ID NQs: 6, 7 and 8. In some methods, the light cham variable region comprises
3¢ the amino acid sequence set forth as SEQ ID NO: 1. In some methods, the heavy cham
variable region comprises the amino actd sequence set forth as SEQ ID NO: 2. In some
methods, the light chain variable region comprises the amino acid sequence set forth as SEQ
1D NO: 1 and the heavy chain variable region comprises the amino acid sequence set forth as

SEG 1D NQO: 2. In some methods, the antibody comprises a light chain vanable region
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comprising three complementarity determining regions set forth as SEQ 1D NOs: 9, 4 and S,
and a heavy chain variable region comprising three complementarity determining regions set
forth as SEQ 1D NOs: 6, 7 and 8.

In other methods, the antibody comprises light chain and heavy chain varable regions

5 of a murine, chimeric, or humanized 2A4 antibody, or of a murine, chimeric, or humanized

708 antibody, as described m U.S. Patent No. 7,928,203 and PCT International Publication
No. WG 2009/086539, cach of which is incorporated herein by reference mn its entirety, and
the light cham and heavy chain variable region sequences described in the referenced patent
and publication are specifically incorporated by reference herein. Some formulations for the

10 methods disclosed herein are described in U.S. Patent No. 9,089,529 and PCT Intemational
Publication No. W 2013/063284,

In some methods, the antibody comprises a light chain comprising an amino acid
sequence set forth as SEG 1D NO: 10 and a heavy chain comprising an amino acid sequence
set forth as any one of SEQ 1D NOs: 11-13. For example, the antibody can comprise a light

15 chain comprising an anuino acid sequence set forth as SEQ ID NO:10 and a heavv chain
comprising an aming acid sequence set forth as SEQ 1D NO:12. The antibody can include, or
not mclude, the leader sequences of the above-noted light chain and heavy chain amino acid
sequences. In some methods, the antibody is birtamimab (CAS Registry No. 1608108-91-3),
also known as NEODOO1.

20 in other methods, the antibody is a fragment of a 2A4 or 7D8 antibody, meluding
chimeric and humanized versions thereof, such as a Fab fragment, a Fab’ fragment, a F(ab’);
fragment, Fab)c, Dab, nanobody or Fv,

A CD38 antibody is an antibody that specifically binds to an epitope of CD38 on
antibody-producing plasma cells and B-cells and on other lymphoid immune cells (SEQ ID

25 NG:40). Some such antibodies bind within amino acids 44 to 206 of CD38 (SEQ ID NG:40),
for example, within amino acids 44-66, 82-94, 142-154, 148-164, 158-170 or 192-206. Some
CD38 antibodies bind to the region SKRNIGFSCKNIYR (8EQ 1D NQG:41) and the region
EXVOTLEAWVYIHGG (SEQ 1D NO:42) Some such CD38 antibodies mediate complement
dependent cytotoxicity. antibody dependent cellular cytotoxicity, antibody-dependent

30 phagoevtic activity and trogocytosis of a CD38+ target cell. In some methods, the CD38
antibody is daratumumab (CAS Registry Number 945721-28-8). Some exemplary D38
antibodies arc disclosed i US Patent No. 7,829,673 (the “673 patent), US Patent No.
8,263,746 (the 746 patent) and US Patent No. 9,249226, which are incorporated by

reference herein in their entirety.
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Some CD38 antibodies comprise a heavy chain vanable region comprising the CBRI,
CDR2 and CDR3 sequences comprising the amino acid sequences set forth in SEQ 1D
NOs:20, 21 and 22, respectively (SEQ 1D NOs:8, 9 and 19, respectively of the 673 patent),
and a light chain variable region comprising CDRI, CDR2 and CDR3 sequences comprising
the amino acid sequences set forth i SEQ ID NQOs:23, 24 and 25, respectively (SEQ ID
NQOs:3, 4 and 5, respectively of the “673 patent). Some CD3% antibodies comprise a heavy
chain variable region comprising the CDRI, CDR2Z and CDR3 sequences comprising the
amino acid sequences set forth in SEQ 1D NOs:26, 27 and 28, respectively (SEQ ID NOs: 18,
19 and 20, respectively of the ‘673 patent), and a light chain variable region comprising
CDRI1, CDR2 and CDR3 sequences comprising the amino acid sequences set forth in SEQ
1D NOs:29, 30 and 31, respectively (SEQ ID NGs:13, 14 and 15, respectively of the ‘673
patent}.

Some D38 antibodies comprise a heavy chain variable region comprising the CDRI,
CDR2 and CDR3 sequences from the antibody comprising the amino acid sequence set forth
i SEQ ID NO:32 (SEQ ID NO:S of the “746 patent), and a light chain variable region
comprnsing CDR1, CDR2 and CDR3 sequences from the antibody comprising the amino acid
sequence set forth in SEQ ID NO:33 (SEQ ID NO:13 of the “746 patent). Some CD38
antibodies comprise a heavy chain variable region compnsing the CDR1, CDR2 and CDR3
sequences from the antibody comprising the amino acid sequence set forth in SEQ 1D NG:34
(SEQ ID NO:6 of the “746 patent), and a light chain variable region comprising CDRI,
CDR2 and CDR3 sequences from the antibody comprising the amino acid sequence set forth
i SEQ ID NO:3S5 (SEQ ID NO:14 of the “746 patent). Some CD38 antibodics comprise a
heavy chain vartable region comprising the CDR1, CDR2 and CUDR3 sequences from the
antibody comprising the amino acid sequence set forth in SEQ D NO:36 (SEQ ID NO:7 of
the “746 patent), and a light chain vanable region comprising CDRI, CDR2 and CDR3
sequences from the antibody comprising the amino acid sequence set forth in SEQ D NO:37
(SEGQ 1D NO:15 of the “746 patent). Some D38 antibodies comprise a heavy chain variable
region comprising the CDRI, CDRZ and CDR3 sequences from the antibody comprising the
amino acid sequence set forth in SEQ 1D NG:38 (SEQ ID NO:8 of the “746 patent), and a
light chain variable region comprising CDR1, CBR2 and CDR3 sequences from the antibody
comprsing the amino acid sequence set forth 1 SEQ 1D NO:39 (SEQ 1D NO:16 of the “746
patent}.

For example, a CD38 antibody can mnchude a heavy cham vanable region comprising

the amino acid sequence set forth in SEQ 1D NG: 14, 15 or 16 (SEQ ID NO:7, 17, 27 of the
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‘673 patent, respectively). A D38 antibody can inclade a light chain varable region
comprsing the amino acid sequence set forth in SEQ ID NG:17, 18 or 19 (SEQ ID NG:2, 12
or 22 of the 673 patent, respectively). Suitable CD38 antibodics can comprise combinations
of the heavy chain vanable regions and light chain varnable regions disclosed herem. For
example, some soch CD38 antibodies have heavy and light chain variable region amino acid
sequences as set forth in (a) SEQ ID NOs: 14 and 17, respectively; (b)) SEQ 1D NOs:15 and
18, respectively; or SEQ ID NOs: 16 and 19, respectively.

Alternatively, the CD38 antibody can be isatuximab or a CD38 antibody disclosed in
WO 2016/187546 or US 2017/0008966, the publication of U.S. Patent Application Serial No.
15/160.476 (the 476 application). Some CD38 antibodics bind at least to the region
SKRNIQFSCKNIYR (SEQ ID NG:45) and to the region EKVQTLEAWVIHGG (SEQ 1D
NG:56). For example, the D38 antibody can comprise a heavy chain variable region
comprising CDR1, CDR2 and CDR3 amino acid sequences of SEQ 1D NOs:47, 48 and 49,
respectively, and a light chain variable region comprising CDR1I, CDR2 and CDR3 amino
acid sequences of SEQ ID NOs:50, 51 and 52, respectively. Some suitable CD38 antibodies
comprise a heavy chain vartable region comprising the amino acid sequence set forth as SEQ
1D NO:53, and a light chain variable region comprising the amino acid sequence set forth as
SEQ ID NO:34. Tu some methods, the CD38 antibody comprises a heavy chain comprising
the aming acid sequence set forth as SEQ 1D N(:55, and a hight chain comprising the amino
acid sequence sct forth as SEQ 1D NO:S6.

Some CD38 antibodics comprise the heavy chain CDRI1, CDR2 and CDR3 and the
light chain CDR1, CDR2 and CDR3 of (a) the vanable heavy chain region of SEQ ID NG:57
and variable light chain region of SEQ 1D NO:58; (b) the variable heavy chain region of SEQ
D NO:59 and variable light chain region of SEQ 1D NO:60; (¢} the variable heavy chain
region of SEQ 1D NO:61 and vanable light chain region of SEQ ID NG:62; or (d) the
variable heavy chain region of SEQ ID NO:63 and variable light chain region of SEQ 1D
NG:64. For example, the CD38& antibody can comprise the variable heavy chain region of
SEQ 1D N(O:537 and variable light chain region of SEQ ID N(O:58. In some mecthods, the
CD38 antibody comprises the variable heavy chain region of SEQ ID NG:59 and variable
light chain region of SEQ 1D NO:60.  As another example, the CD38 antibody can comprise
the variable heavy chain region of SEQ ID NO:61 and variable light chain region of SEQ ID
NG:62. As yet another example, the CD38 antibody can comprise the variable heavy chain
region of SEQ ID NG.63 and varable light chain region of SEQ ID NG:64.
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In some methods, the patient is admimstered birtamimab and daratomomab. In other
methods, the patient 1s administered birtamimab and isatoximab.  As discussed in greater

detail below, the antibodies can be administered as a pharmaceutical formulation.

5 IV.  Pharmaceutical Formulations and Products
In some methods disclosed herein, the antibody can be administered to an AL
amyloidosis patient as a pharmaceutical fornwlation, for example, comprising in addition to
the antibody, a histidine buffer, trehalose, and polysorbate 20, such as the formulations
disclosed in US Patent No. 9,884,020, which is hereby incorporated by reference in its

16 entirety.

in some methods, the amyloid hight chain antibody and the CD38 antibody are
formulated together. In other methods, the amyloid light chain antibody and the CD38
anttbody are prepared in different pharmaceutical formulations. In some such methods, the
amyloid light chain antibody is prepared in any of the formulations described above and the
15 (D38 antibody is prepared in a different formulation, such as, for example, any of the
formulations disclosed in US patent publication namber US2017/0121414 or US Patent No.

9,364,542, which arc hereby incorporated by reference in their entirety.

Y. Treatment Regimes

20 As used herein, the terms "treat" and “treatment” refer to the alleviation or
amechoration of one or more symptoms or ¢ffects associated with the disease, prevention,
inhibition or delay of the onset of one or more symptors or effects of the disease, lesserung
of the severity or frequency of one or more symptoms or effects of the disease, and/or
mereasing or trending toward destred outcomes as described herein.

25 Desired outcomes of the treatments disclosed herein vary according to the amyloid
disease and patient profile and are readily determinable to those skilled in the art. Desired
outcomes include an improvement in the patient’s health status. Generally, desired cutcomes
mclude measurable indices such as reduction or clearance of pathologic amvloid fibrils,

decreased or mhibtted amyvloid aggregation and/or deposition of amyloid fibrils, and

L3

mereased immune response to pathologic and/or aggregated amyloid fibnls, Desired
outcomes also include amelioration of amyloid discase-specific symptoms. For example,
desired outcomes for the treatment of AL amyloidosis include a decrease in the incidence or
severity of known sympioms, including organ dysfunction, peripheral and autonomuc

neuropathy, carpal tunnel svndrome, macroglossia, restrictive cardiomyopathy, arthropathy of
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large joints, immune dyscrasias, myelomas, as well as occult dyscrasias. Desired outcomes
of the disclosed therapics are generally quantifiable measures as compared o a control or
baseline measurcioent. As used hercin, relative terms such as “mmprove,” "increase,” or
"reduce" indicate values relative to a control, such as a measurement in the same individual
prior to imitiation of treatment described herein, or a measurement in a control individaal or
group. A control individual is an individual afflicted with the same amyloid disease as the
mdividual being treated, who is about the same age as the individual being treated (to ensure
that the stages of the disease in the treated mdividual and the control individual are
comparable), but who has not received treatment using the disclosed antibody fornmulations.
In this case, efficacy of the disclosed antibody formulations is assessed by a shift or trend
away from measurable indices in the untreated control. Altematively, a control individual is
a healthy individual, who is about the same age as the individual being treated. In this case,
efficacy of the disclosed antibody formulations is assessed by a shift or trend toward from
measurable indices i the healthy control. Changes or improvements in response to therapy
are generally statistically significant and described by a p-value less than or equal to 0.1, less
than 0.03, less than 0.01, less than 0.005, or less than 0.001 may be regarded as significant.
Treatment typically centails multiple dosages over a period of time. Treatment can be
monitored by assaying antibody, or employing radiolabeled SAP Scintigraphy over time. If
the response falls, a booster dosage may be indicated. In addition, the response of patients
with AL amyloidosis to treatment can be monitored by assessing cardiac markers, such as
MNT-proBNP and/or troponin, serum creatine, and/or alkaline phosphatase; by performing
serum free hight cham (SFLC) assavs, quantitative mumunoglobulin assays, biopsies, serum
protein  electrophoresis {SPEP), urine protemn clectrophoresis (UPEP), serum, urine
mmmunofixation electrophoresis (JFE), and/or organ imaging technigues. An exemplary
complete response (CR) can be determined from response criteria including negative IFE of
serum and urine, normal kappa/lamda (&/ 1} ratio and/or <5 % plasma cells in bong marrow.
An exemplary very good partial response (VGPR) can be determined from a dFLC of < 40
mg/L. An exemplary partial response (PR} can be determined from a dFLC decrease of >
50%. In the kidney, a response to treatment can be deterauned, for example, from a > 50%

reduction {e.g., > 0.5g/24 hours) in 24 hour urine protein excretion in the absence of either a

5

reduction in ¢GFR of > 25% or an increase in serum creatine of > 0.5 mg/dL. In the liver, a

response to treatment can be determined, for example, from a > 50% reduction in initially

clevated alkaline phosphatase or a 2 2 ¢io reduction in liver size on CT scan or MRL o the
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heart, a response 1o treatment can be determined, for example, from a > 30% and > 300 ng/

reduction in NT-proBNP in patients with baseline of NT-proBNP of > 650 ng/L.. In the
kidniey, a response to treatment can be determined, for example, from a > 30% decrease in
proteinuria or a decrease in protemuria to < 0.5 g/24 hours m the absence of renal

5 progression. Neuropathy responders are generally characterized by < 2 point increase in NIS-

LL from baseline. Improvement in neuropathy {¢.g., improved nerve function) is determined
from a decrease in the NIS-LL from baseline.

The antibody formulation can be administered intravenously or subcutaneously in
dosage ranges from about 0.5 mg/kg to about 30 mg/kg of the body weight. For example,

10 dosages can be about 0.5 mg/kg body weight, about 1.0 mg/ke, about 1.5 mg/kg, about 2.0
mg/kg, about 4.0 mg/kg, about 5.0 mg/kg, about 8.0 mg/kg, about 10 mg/kg, about 15 mgkg,
about 16 mg/kg, about 20 mg/kg, about 24 mg/kg, about 25 mg/ke, or about 30 mg/ks body
weight. For mtravenous dosing, an amount of the antibody formulation sufficient to achieve
the destred dosage for the individual patient 1s transferred from one or more vials to one or

15 more infravencus bags containing a liqud {¢.g., saline) and admimstered to the patient. In
some methods, a dose of about 24 mg/ke of any of the amyloid light chain antibodics
disclosed herein, such as, for example, birtanimab s administered to the patient. In some
methods, a dose of about 16 mg/kg of any of the CD38 antibodies disclosed heremn, such as,
for example, daratumumab is administered to the patient.

20 Auntibody s usually administered on multiple occasions. An cxemplary treatment
regime entails administration onece per every two weeks, once a month, or onec every 3 to 6
months. For example, patients can recetve the antibody formulation once every four weeks
as a cycle, for example every twenty-eight days. The dosing frequency can be adjusted
depending on the phamacokinetic profile of the antibody formulation in the patient. For

25 example, the half-hife of the antibody may warrant a frequency of dosing every two weeks.

In some methods, the pharmaceutical formulation 1s administered intravenously every
2% days with an amyloid hght chain antibody dosage of about 24 mg/kg. For example, some
patients may receive an intravenous dose of about 24 mg/kg any of the amyloid light chain

antibodies disclosed herein, such as, for example, birtamimab, every 28 davs. Some such

3
P

patients receive an mtravenous dose of any of the CD38 antibodies disclosed herein, such as,
for example. daratomumab at a frequency every 28 days, for example at a dose of 16 mg/kg.
Some patients receive the CD38 antibody weekly. Some patients receive the CD38 antibody
every two weeks. Some patients receive the CD38 antibody more frequently initially, and the

less frequently over time. For example, a patient may receive the CD38 antibody weekly for
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a period of time, followed by every two weeks for a period of time, followed by monthly or

every 28 days thereafter for the duration of treatment. One such dosing regimen is weekly

doses of a CD38 antibody such as daratumumab for ciglt weeks, followed by dosing every

two weeks for four months, followed by monthly dosing thereafier for the duration of
3 treatment.

For some such patients, the amyloid light chain antibody formulation transferred to
the intravenous bag was first reconstituted from a lyvophilized formulation to a formulation
having a pH of about 6.5 and comprising about 50 mg/mi amyloid light chain antibody such
as birtamimab, about 25 mM histidine buffer, about 230 mM trehalose and about 0.2 g/L

10 polysorbate 20.

For some patients the desired dosage of one or more of the amvloid hight chain
antibody and/or the CD38 antibody can be admisistercd subcutancously without dilution
from a vial containing any of the formulations disclosed herein.

In some methods disclosed herein, the antibody is administered to the patient for at

15 least 9 months, at least 12 months, or for a longer period of time.

When performing the combination therapy with amyloid light chain antibody and the
CD38 antibody, the two antibodies can be administered simultancously or sequentially in any
order, ie., one antibody is administered prior to adnunistering the other antibody,
concurrently with the other antibody, or subsequent to administration of the other antibody.

20 For example, a combination therapy may be performed by administering the first antibody
prior to {e.g., | nunute, 5 minutes, 15 minutes, 30 nunutes, 45 minutes, | hour, 2 hours, 4
hours, 6 hours, 12 hours, 24 hours, 48 hours, 72 hours, 96 hours, I week, 2 weeks, 3 weeks, 4
weeks, 3 weeks, 6 weeks, & weeks, or 12 weeks before), concomitantly with, or subsequent to
{e.g., 1 mimute, 5 minutes, 15 nunutes, 30 nunutes, 45 minutes, 1 hour, 2 hours, 4 hours, 6

25 hours, 12 hours, 24 hours, 48 hours, 72 hours, 96 hours, 1 week, 2 weeks, 3 weeks, 4 weeks,
5 weceks, 6 weeks, 8 weeks, or 12 weeks after) administering the second antibody. In some
methods, the amyloid light chain antibody and CD38 antibody are administered to the patient
on the same day, for cxample, simultancously or sequentially in one day. In some methods,
the two antibodies are admimistered separately at least 24 hours apart, 2 days apart, 3 days

30 apart, 4 days apart 5 days apart, 6 days apart or a week apart. Where the two antibodies are
not being administered simultancously, in some methods the CD38 antibody s administered
first, followed by the amvloid Light chain antibody. In other methods the amyloid light cham
antibody is admimstered first followed by the CD38 antibody.

The dosage, frequency and mode of administration of ecach component of the
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combination can be controlled independently. For example, one therapeuatic agent/therapy
may be administered orally three times per day, while the second therapeutic agent/therapy
may be administered mtramuscularly once per day. Combination therapy may be given in
on~-and-off cycles that include rest perods. The compounds may also be adonuxed or
otherwise formulated together such that one administration delivers both compounds. In this
case, each therapeutic agent is generally present in an amount of 1-95% by weight of the total
weight of the compeosition.  Alternatively, an antibody formulation disclosed hercin and a
second therapeutic agent can be formulated separately and in individual dosage amounts.
Drug combinations for treatment can be provided as components of a pharmaceutical pack.

in some combinations for usc in treatment of AL amyloidosis, pror to receiving
treatment with either NEODOOT or daratumumab, the patient was treatment naive. For
example, the patient has previously reccived any treatment for AL amyloidosis, even standard
of care treatment.

In some of the methods as disclosed herein, the patient is treated with either the
amyloid light chain antibody or the CD38 antibody prior to treatment for a plasma cell
dyscrasia. Plasma cell dyscrasias (PCD; also termed plasma cell disorders or plasma cell
proliferative discases) are a spectrum of progressively more severe monoclonal
gammopathics in which a clone or multiple clones of plasma cells over-produce and secrete
nto the blood stream an immunoglobulin or fragment thereof. PCDs can inclade, but are not
fimited to monoclonal gammopathy of undetermined significance (MGUS), asymptomatic
myeloma, multiple myeloma, PC leukemia, plasmacytoma. In some such methods, patients
are first treated with the amyloid light chain antibody and the CD38 antibody to stabilize or
improve the patient’s health (for exarple, the patient’s cardiac function), prior to treatment
with a plasma cell therapy such as one or more of ixazomib, venctoclax, melphalan,
prednisone, dexamethasone, bortezomib, carfilzomib, cyvclophosphamide, thalidonude,
pomalidonude, lenalidomide, doxorubicin, doxyvevchine or CD38 antibody. The treatment for
a plasma cell therapy may include a CD38 anttbody, assaming the treatment for the plasma
cell therapy occurs atier the combination treatment with the amyloid light chain antibody and
the CD38 antibody. In one such method of the disclosure, the treatment with combination of
the amyloid light chain antibody and the CD38 antibody is followed by the treatment for the
plasma cell dyscrasia wherein the treatment for the dyscrasia is a CD38 antibody or wherein
the treatment for the dyscrasia is bortezomib.

The pretreatment with the amyloid light chain antibody and the CD38 antibody

enhances may enhance the ability of the patient to tolerate the side effects of the subsequent
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plasma cell therapy. The pretreatment may also decrease the level of risk for plasma cell
therapy intolerance and risk of treatment-related complications. In some methods the
combination treatment with a CD38 antibody and an amyloid light chain antibody is
performed prophviactically, prior to development of AL amyloidosis.

in such methods, the order of admimstration and dosing regimen of the amyloid hight
chain antibody and the CD38 antibody can be as described herein. For example, a patient
may be treated with the combination of the amyloid light chain antibody and the CD38
antibody to an improvement in patient health as described heremn. For instance, the
improvement may be a reduction in NT-proBNP prior to administration of a plasma cell
therapy, such as, for example, bortezomib. For instance, a patient treated with the
combination therapy disclosed herein can exhibit a reduction in NT-proBNP of greater than
50% relative to basehne, for example, greater than 55%, greater than 65%, 74% or greater
than 74%, prior to treatment with a plasma cell therapy. Other measares of improvements of
the patient’s health are described herein, e.g., by measuring other cardiac markers (troponin,
serum creating, and/or alkaline phosphatase and by performing serum free light chain (SFLC)
assays, quantitative immunoglobulin assays, biopsies, serum protein electrophoresis (SPEP),
arine protein electrophoresis (UPEP), serom, urine immunofixation electrophoresis (IFE),
and/or organ imaging technigues. Uther measure of improvement also inchude stabilization
or improvement the patient’s functional status measured by Karnofsky performance status or
ECOG performance status or equivalent functional assessment tool, improvement of the
patient’s unintentional weight loss, poor endurance, weakness, slow gait, and low physical
activity and/or improvement of patient’s instrumental activitics of daily hiving,

Accordingly, some of the methods as disclosed herein relate to methods of treating a
plasma cell dyserasia in a patient, wherein the patient is first treated with a combination
therapy of an amvloid light chain antibody and a CD38 antibody prior to receiving a plasma
cell therapy. The various manifestations of PCD can require different treatment rogiments.
PCD therapies can involve the use of hematopoietic stem cell transplants (HSCT), and/or
chemotherapeutic agents. In some methods, the plasma cell therapy is one or more of
ixazomib, wvenctoclax, melphalan, prednisone, dexamethasone, bortezonub, carfilzomib,
cyclophosphamide, thalidomide, pomalidomide, lenalidomide, doxorubicin and doxyeychne.
In some methods, the plasma cell therapy is bortezomib.

in some such methods, the patients are first treated with a combination therapy of the
amyvloid light chain anttbody and the CD38 antibody to stabilize or improve the patient’s

health {for example, the patient’s cardiac function), prior to treatment with the plasma cell

24
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therapy. An improvement in a patient’s heath can be determined, for example, by
determining a reduction in NT-proBNP of greater than 50% relative to baseline in the patient.
In particular, improvement in a patient’s health many be exhibited by a reduction in NT-
proBNP greater than 55%, greater than 65%, 74% or greater than 74%, relative to baseline.
The improvement in the patient’s health can enhance the ability of the patient to tolerate the
side effects of the subsequent plasma cell therapy. In such methods, the order of
administration and dosing regimen of the combination therapy of the amyloid light chain
antibody and the CD38 antibody can be as described herein. For example, a patient may be
treated with the combination of the amyloid light chain antibody and the D38 antibody to
achieve a reduction in NT-proBNP of at least 35% prior to adnunistration of a plasma cell
therapy, such as, for example, bortezomib.

The combination antibody therapy as described herein may be overlap with the
plasma cell therapy in order to maintain the patient’s improvement in health that was
obtained prior to the plasma cell therapy. Alternatively, the combination antibody therapy
may be stopped immediately before, days before, weeks or months before the plasma cell
therapy as long at the patient’s health has improved to the extent the patient is can more
readily tolerate the side effects of the plasma cell therapy. For example, the combination
therapy may be admimstered for at least 9 months or for at least 12 months using a dosing
regimen as deseribed herein before the plasma cell therapy and terminated prior to or during
the antibody combination therapy.

In some methods, the patient exhibits an mmprovement of VGPR of greater than 85%
after the combination therapy. In some methods, the improvement of VGPR 1s at least 88%.
In some methods, the patient exhibits an improvement in hematologic response in less than
60 days after treatment with the combination therapy prior to treatment with the plasma cell
therapy. In some methods, the patient exhibits an improvement in hematologic response in
less than 45 days after treatment with the combination therapy prior to treatment with the
plasma cell therapy. In some methods, the patient exhibits an improvement in hematologic
between 1 day and 28 days following treatment with the combination therapy prior to
treatment with the plasma cell therapy, such as, for example, 7 days, 14 days, 21 days or 28
days after treatment with the combination therapy.

The amyvloid light chain antibody may be as described herein and as provided in the
sequences for the amyloid light cham antibodies. Simularly, the CD38 antibody is as
descnbed herein and may be, for example, daratumumab. Similar, as described herein, the

dosages for the amvloid light chain antibody may from about 0.5 mg/kg to about 30 mg/ke,

Ny
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which may be administered intravenously or subcutaneously at a frequency of from about
weekly to about quarterly. In one method herein, the dosage of the amyloid ight chain is
about 24 mg/kg and the antibody is administered intravenously every 28 days and may
melude the formulations deseribed herein.

5 In some of the methods disclosed herein, the method comprises a method of
improving cardiac function in an AL patient unresponsive to treatment with NEQDOOT,
comyprising adding to the patient’s treatment an effective dosing regimen of a CD38 antibody.
Patients unresponsive to NEODO01 imclude paticnts that are treated with CyBorD
{cvelophosphamide, bortezomib, dexamethasone}. Patient response may be measured as a

10 cardiac respounse, such as NT-proBNP. Non-responsive patients includes those with no

mmprovement to NEODOOT (with or without CyBorD}) or patients whose conditions continues
to worsen as shown in Figare 1. For instance, the unresponsiveness of the patient to
NEGDU001 treatment may be determined by NT-proBNP levels in the patient dering a period
following NEODOOL treatment greater than or equal to the NT-proBNP levels in the patient

15 prior to NEODOO! treatment. For example, the NT-pro-BNP levels are greater than the NT-

proBNP levels prior to NEODOO! treatment.

Dosing regimens can vary and may mnclude the period following NEODOOT treatment
of at least two months before the admunistration of the CD38 antibody. In some instance, the
patient may have received at least two doses or three doses of NEGDOGT before recetving the

20 CD3% amtibody. The CD38 antibody is administered after an increase of more than about

2,000 about 15,000 pg/mbL NT-pro-BNP. For instance the increase in NT-proBNP may be
2,000, 3,000, 4000, 5000, 6,000, 7,000, 8,000, 9,000, 10,000, 11,000, 12,000, 13,000,
14,000 or 15,000 pg/mL NT-proBNP in the patient. In some of the methods, the CD38
antthody 1s administered after an increase of more than about 12,000 pg/mi NT-proBNP in

25 the patient.

In some of the methods of the disclosure, the CD38 antibody 1s administered after the
fevels of NT-proBNP levels increase at least about 100%. In some of the methods, the CD38
antibody is administered after the levels of NT-proBNP lovels increase at least about 200%.
In some of the methods, the CD3R antibody is adnunistered afier the levels of NT-proBNP

30 levels merease at least about 300%. Ags further described herein, the CD38 antibody may be

daratumumab or isatuximab.

In some of the methods of the disclosure, daratumumab is adounistered to the patient
at 16 mg/kg every 28 days. In some of the methods, NEODOO1 is adminstered to the patient

at 24 mg/kg every 28 days.
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In some of the methods of the disclosure, the duration of treatment with the D38
antibody in combination with an amyloid light chain antibody is effective to reduce the
patient’s NT-proBNP levels at least to the levels prior to recetving amyloid hight chaimn
antibody treatment. In some of the methods, the duration is effective to reduce the patient’s

5 NT-proBNP levels below the levels prior to recetving amyloid light chain antibody treatment.

In some of the methods of the disclosure, the patient has received at least one dose, at
lcast two, at fcast three, at feast four, at least 5-12, or more than 12 doses of the CD38
antibody. Also, the duration of the treatment may be at least 3 months, at least 6 months, at
least 9 months, at least 12 months, and may mchude multiple does of the CDB38 antibody.

10

EXAMPLES

The following examples have been included to illustrate modes disclosed herein.
Certain aspects of the following examples are described in terms of technigues and
procedures found or contcraplated by the present co-inventors to work well in the practice
15 disclosed herein. In light of the present disclosure and the general level of skill in the art,
those of skill appreciate that the following examples are ntended to be exemplary only and
that numerous changes, modifications, and alterations may be employed without departing

from the scope of the disclosure.

20 Example 1. Phase 3 Clinical Assessment of NEODGG1
A Phase 3 global, multi-center, randomized, double-blind, placebo-controlled clinical
study of NEGDOOI vs. placebo was conducted in newly diagnosed, treatment-naive patients
with AL amyloidosis and cardiac dysfunction, with both arms of the study receiving standard
of care (the “VITAL Study™). Patients were randomized on a 1.1 basis to receive 24 mg/kg
25 of NEOD0O! or placebo via intravenous infusion ecvery 28 days. Al patients received
bortezomib based chemotherapy concwrrently with NEODOOL or placebo.  Placebo was
administered as a 250 mL bag of normal saline once every 28 days. Additional information

regarding the clinical study design 15 available on https://clinicaltrials gov.

3¢ Example 2. Evaluation of Patients Receiving NEOD#61 and daratumumab
Nine patients with AL amylowdosis from the VITAL Study who received treatment
with the mvestigational monoclonal antibody NEODOO! also received treatment with
daratumaomab at 16 mg/kg, with the first dose split over two days. Patients were treated with

daratumumab weekly for eight weeks, then every two weeks for four months, then every 28

~3
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days. Of these 9 patients, there were 4 men and 5 women at a median age of 68 years old
{range, 52-75 vears old) and 261 days from diagnosis {range, 51-2037 days). Median NT-
proBNF was 3807 pg/ml (1326-13193 pg/ml). Infusions of NEODOO! and daratumumab
were separated by 2 days and were well tolerated without any unexpected toxicity. These

5  mine patients with cardiac mvolvement had not responded to mmitial therapy with a
bortezomib-based regimen. See Fig. 1.

Eighty-eight % of paticats achicved > VGPR with daraturoumab+NEQODOOI 1 a
median of 33 days and cardiac responses were achieved in < 90 days. In contrast, patients
who were not part of the VITAL Study and were receiving daratumumab alone (n=10)

10 achieved hematologic and cardiac responses at later times (Table 1) In this study,
monoclonal antibodics targeting different amvioid light chain and CD38 were safely
combined in patients with systemic AL amyloidosis with cardiac involvement. As shown in

Table 1, high rates of hematologic and cardiac responses were achieved with the combination

of daratumumab and NEODOO1, relative to patients receiving daratumumab alone.

Table 1

Patient characteristics and results

NEQDOGO! plus
daratemumab
(n:::g)

Daratumumab
{=10)

Light chain isotype

v 89%
1%

v 70%
3 30%

Organ involvement

Cardiac: 88%
Renal: 44%

Cardiac: 70%
Renal: 80%

No of prior therapies 1 3
Hematologic response $/9 (882%) $/10 (80%)

(>VGPR)

Median time to best
hematologic response {davs)

33 (range: 19-161)

75 (range: 22-242)

Median NT-proBNP level at
basehne {(pg/ml)

3807 (range: 1326-13193)

960 {range: 369-3134)

Cardiac response

7/8 (38%)

4/6 (67%)

Median time to cardiac
response {days)

&6

115 days

Reduction in NT-proBNP
{median}

T4%

50%
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FIG.1 shows a representative response as measured by NT-proBNP of patients with
advanced worsening AL cardiac involvement despite treatment with NEGDO01 and CvBorD
{cvclophosphamide, bortezomib, dexamethasone) followed by the addition of daratumuinab
to the therapy. The dual antibody combination therapy was able to reverse the deterioration

5 of cardiac response.

Fi1G.2A-B shows the overlap of the two curves showing rapid cardiac improvement
based on the NT-proBNP response (FIG2A) and gradual lambda light-chain (FIG.2B)
improvement following duoal antibody therapy. This pattern is not typical for AL patients
experiencing organ responses. Usually the organ response is several months out-of-phase

10 with the hght-chain response.
¢ disclosure of every patent, patent application, and publication cited herem is
hereby incorporated herein by reference in its entirety. While this disclosure has been
disclosed with reference to specific embodiments, other embodiments and variations of this
disclosure can be devised by others skilled in the art without departing from the truc spirit
15 and scope of the disclosure. The appended claims include all such embodiments and

cquivalent variations.

SEQUENCES

20 SEg ID NC:01 Humanized antibody seguence conta
human

variable

3 - by o P
light chain

ining murine and
sidues (humenized 2A4

3)

DVVMTOSPLSLPVTPGERAS RSSOSLVHSTGNTYLHWYLQRPGOSFQLLIYKVINRESGVEPDRES
GSGSGTDFTLKISRVEAEDVGVYYCIQSTHVRPEFTFGGGETKVEILRK
25
SEQ ID NQ:02 Humanized antibody nien containing murine and
residues (humanized ZA4 heavy chain
3)
30 CAASGEFTENTYAMYWIRQAPGKGLEWVARIRSKSENNYAIYYADSVED

KTEDTAVYYCARPYSDSEFAYWC

T LI
YGTLVTVSS

SEQ ID NO:03 2A4 VL CDR1
33 RSSQSLVHSTENTYLH

SEQ ID NC:04 2A4 VL CDRZ
KVSNRES

40
SEQ ID NO:05 2A4 VL CDR3
S VPET
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SEQ ID NG:06 2A4 Vi CDR1
GETENTYAMY

SEQ ID NO:07 2A4 VH CDRZ

RIRSKSNNYAIYYADSVED

16 sEQ ID NO:08 2A4 VH CDR3
PYSDSFAY
SEQ ID NO:09 7D8 VL CDRL

RSSLELVHSTGNTYLH

SEQ ID NO:10 Humanized antibody sequence containing murine and
human residues (humanized 224 kappa light chain)

20 DVVMTOSPLSLPVIPGEPASIESCRSSOSLVASTGNTYLEWYLORPGOSPOQLLIYKVENRESGVPDRES
GSGSGTDFTLKISRVEAEDVGVYYCSOSTHVRPFTFGGGTKVEIRRTVAAPSVEIFPPSDEQLKEGTAS
VVCLLNNEY ARKVOWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHRKVYACEVTHQ
GLSSPVTKSENRGEC

SEQ ID NO:11 Humanized antibody seguence containing murine and
human residues (humanized 2ZA4 IgGl heavy chain
variant 1 (Giml allotype})

30 EVOLVESGGGLVQPGGELRLSCAASGFTFNTYAMYWIRQAPGKGLEWVARIRSKSNNYATYYADSVKD
RETISRDDSKNSLYLOMNSLEKTEDTAVYYCARPY SDSFAYWGQGTLVTVSSASTEGPSVEPLAPSSKS
TSGGTAALGCLVKEDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLISVVIVESSSLGTQTYICNV
NHKPSNTKVDKRVEPKSCDK' CPPCPAPELLGGPSV K RTPEVTCVVVDVSHED
PEVKENWYVDGVEVHENAKTKPREEQYNSTYRVVSVLTVLH !

35  AKGOPREPQVYTLPPSR NQVSLTCLVKGFYPSDIAVEWESNGQOPENN
YSRKLTVDESRWOOGNVESCSVMHEALHNHYTOKS LELSPGK
SEQ ID NO:12 Humanized antiboedy sequence containi
40 human resic {humanized 2A4 IgGl

variant 2 (G

allotype))

LSC, IYYADSV.
E QOMNEL DT DSFAYWGOGTLVIVSSASTRGPSVE
45 TSGGTAALGCLVEDYFPER : AVLOSSGLYSLSSVVIVESSSLETQTYICNV
NHKPENTKVDKRVEPKICD ITCPPCPAPELLGGPSV PPRKPKDTLMISRTPEVICVVVDVSHED
PEVKENWYVDGVEVHENAKTKFREEQYNSTYRVVSVLTVLHQDWINGKEYK ALPAPIEKTISK
AKGOPREPOVYTLPPSREEMTKNQVST NVRKGEFYPSDIAVEWESN B
YSKLTVDESRWOQGNVESCSVMHEALHNEYTOKSLSLSPGK

KD
X

PLAPSSK

o
.
el

50

human residues (humanized 2A4 IgG2 hesavy chain)

i
v

VARIRSKSNNY

RPYSDSFAYWGOGTLVTVSSASTKGPS

IYYADSVED

LAPCSRS

30
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TSESTAALGCLVKEDYFPEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLISVVIVESSNFGTQTYTCINV
DHRPSNTEVDKTVERKCCVECPPCRPAPPVAGPSVELFPRPKPRDTIMISRTPEVTCVVVDVE PEVD
FNWYVDGVEVENAKTKPREEQIFNSTFRVVSVLTVVHODWLNGKEYKCKVSNKGLPAPTEKTISKTKGD
ENNYRTTPPMLDSDGSFEFLYSKL

PREPOVYTLPPSREEMTEKNQVSLTCLVKGEYPSDIAVEWESNGQE
TVDKSRWQQGNVESCSVMHEALANHYTQRKSLSLSPGK

LGIANSAQKFQGRV

YCARDDIAALGPED

SEQ ID NO:135 SEQ ID NO:17 from US Pat
EVQLLESGGGLVQPGGSL 2
TISE

(GRF

SEQ ID NO:16 SEQ ID NO:27 from US Patent No. 7,829,¢73
EVOLVOSGAEVKKPGESLKISCKGSGYSFINYWIGWVROMPGKGLEWMGITY DSDARYSPSFQGQV
TFSADKSISTAYLOQWSSLKASDTAMYYCARHVGWGSRYWY FDLWGRGTLVTVES

~J

SEQ ID NO:17 ID NO:2 from US Patent No. 7,829%9,6
DIOMTOSPSSLSASVGDRVTITCRASQGISSWLAWYQOKPEKAPRKSLIYAASSLOSGVPSRESGSGSG
TDETLTISSLOPEDFATYYCQOYNSYPRTFGOGTKVEIK

SEQ ID NO:18 SEQ ID NC:12 from US Fatent No. 7,829,673
EIVLTCSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLTIYDASNRATGIPARFSGSGESG
TRETLTISSLEPEDEFAVYYCQORSNWPPTEGQGTKVEILK

SEQ ID NO:19 SEQ ID NC:22 from US Patent Neo. 7,829,673
SIVLTCOSPATLELSPGERATLSCRASCSVS SYLAWYQOKPGOAPGLLY YDASNRASGIPARFSGSGSG
TDETLTISSLEPEDFAVYYCQORSNWPLTFGGGTKVEIK

SEQ ID NO:20 SEQ ID NC:8 from US Patent No. 7,82%,€73
SYAFS

-

SEQ ID NO:21 SEQ ID NO:9 from US Patent No. 7,829,673

RVIPFLGIANSAQKFEQ

5

8EQ ID NO:22 SEQ ID NC:10 from US FPatent No. 7,829,673
DDIAALGPEDY

SEQ ID NO:23 SEQ ID NC:3 from US Patent No. 7,829,¢
RASQGISSWLA

[o))

1
~J
[o)

SEQ ID NO:24 S5EQ ID NC:4 from US Patent No. 7,825,673
AASSLES

SEQ ID NO:25 SEQ ID NO:

QUYNSYPRT

in

from U3 Patent No.,

SEQ ID NO:26 SEQ ID NO:18 from US Patent No. 7,829,673
SEAMS

SEQ ID NGC:27
ALSGSGGEGETYYADSVKG

ID NO:1% from US Patent No. 7,829,673

8EQ ID Ne:z28 SEQ ID NO:20 from US Patent No. 7,829,073

DRKILWFGEPVEDY
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SEQ ID NO:29% SEQ ID NO:13 from US Patent No. 7,829,673

o [=d TN
RASOSVISSYLA

5 SEQ ID NO:30 SEQ ID NO:14 from US Patent No. 7,829,673
DASNRAT
SEQ ID NO:31 SEQ ID NC:15 from US Patent No. 7,829,673
OORSNWPPTE

16
SEQ ID NO:32 SEQ ID NO:5 , 263,746

QVOLVQSGAE
TMTRDTSIST?

IDPNRGNTNYAQKFQGRY
NVTVSES

15 SEQ ID NO:33 SEQ ID
DIVMTQSPLSLPVTPGEPAS

GSGSGTDFTLKISRVEAEDVGVYYC
SEQ ID NO:34 SEQ ID NO:6 from US Patent No. ;263,746

20 QVQLVESGGGLVOPGGSLRLSCAASGETFSNYGMEWVROAPGKG AWVwFIRSLdS\TYYADSVKGRF
TISRDNSKNTLYLOMNSLRAEDTAVYYCARRYWSKSHASVTDYWEOGTLVIVSS*

SEQ ID NO: 35 SEQ ID NC:14 from US Fatent No. 8,263,746
DIOMTQSPSSLIASVEDRVTITCRASQDISAFLNWYQQKPGKAPKLLIYKVSNLOSGVESRESGSGSG
25 TRETLTISSLOPEDEFATYYCQOAYSGSITEFGQGT KVEIKRT

SEQ ID NO: 38 SEQ ID NG:7 from US Patent No. 8,263,746
QVQLVESGGGLVOPGGSLRLSCAASGETFS SYGMHEWVRO! {GLEWVSNIY3DGSNTFYADSVKGRE
TISRONSKNTLYLOMNSLRAEDTAVYYCARNMYRWPEFHYFEDYWGQGTLVIVSS

36
SEQ ID NO:37 SEQ ID NC:15 from US Patent No. 8,263,746
DIELTQFP3VSVAPGQTARISCIGDNIGNKYVSWYQQKPGOAPVVVIYGDNNRPSGIPERFSG3NSGN
TATLTISGTQAEDEADYYCSSYDSSYFVFCGGETKLTVLGY

35  sEQ ID NO:38 SEQ ID NO:8 from US Patent No. 8,263,746
QVOLVESGGELYVQPGGSLRLSCAASGFTFSSNGMSWVROAPGKGLEWVSNISYLSSSTYYADSVKGRE
TISRDNSKNTLYLOMNSLRAEDTAVYYCARFYGYFNYADVWGQGTLVTVES
SEQ ID NO:39 G:16 from US Patent No. 8,263,746

40  DIELTQPPSVSVAPG IYYASWYQQKPGOAPVLVIYRDNDRPSGIPERFSGSNSGN

TATLTIgGTQAEDEmP{ICC YPKL“BFVFGuGTKLTVLGQ
SEQ ID NO:40 SEQ ID NC:22 from US Patent No. 8,263,746

MANC E”PVSGDRPCCFL RRAQLCLLV:ILVLlLVVVLhVVVPRW?QDVbC?GmmVP*U'TVlAR"V

LADELTWvGEFNTdKiNYQS
HVMLNGSRSKIFDENSTFGSVEVINLOQPERVOTLEAWVIE
FSCKNIYRPDRKFLQCVKNPEDSSCTS

SRREAEAACDVV
LESTISKRNIQ

50 SEQ ID NO:41

{(RNIQE

SCKNIYR

SEQ ID NGC:42 EXVQTLEAWVI

of DARZALEX® dicat on
> jp/dbget-kin/www_bget?2dr:D10777

in

SEQ ID NO:43

i
v
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EVOLLESGGG
ADSVKGREFTI
SSASTKGPSV
SSGLYSLESV

QGNVES

SEQ ID NO:44

FPLAPSS¥
VIVPSSSL

LVQPGGSLRL

SRDNSKNTLY I

N}

GGPSVFLFPP KPKDTL ’[iSR
STYRVVEYV LTVLHQDWLN
‘\JQVQL TCLVKGFYPS

SVMHEALHNE

Light
https:

m

SCAVSGFTEN
OMNSLRAED
GGTAALGCL
CTYICNVNHK
VTCVVVD

/ /v genome .

PCT/US2019/066648

SEFAMSW x/P’\\
TAVYEFCAL
VEKDYEPE

Vi L

PSI\T

PGKGLEWVSA
ILWEGEPVED
VSWNSGALTS
EPKSCDRTHT

[WYVI IGVEVH’

VHTFPAVLG
”PE"QAPLLu

DV T‘

juence of DARZALEX® i
jp/deget-kin/www bget?dr:

i on
D1O777

EIVLTOSPAT LSLSPGERAT LSCRASQSVS QYLAWYQOVP GOAPRLLIYD ASNRATGIPA
RFSGSGSCTD FTLTISSLEP EDFAVYYCQQ RSNWEPTFGQ GTKVEIKRTV AAPSVFIFP
SDEQLKSGTA SVVCLLNNFY PREAKVOWKY DNALOSGNSQ ESVTEQDSKD STYSLSSTLT
LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC
SEQ ID NO:45 SEQ ID NO:2 of US 2017/0008966SKRNIQFSCKNIYR
SEQ ID NO:46 SEQ ID NO:3 of US 2017/0008966
ERVOTLEAWVIHGE
SEQ ID NO:47 SEQ ID NO:6 of US 2017/0008966
SFAMS
SEQ ID NO:48 SEQ ID NO:7 of US 2017/0008966
ATSG3GGETYYADSVK
SEQ ID NO:49 SEQ ID NO:8 of US 2017/0008966
DKILWFGEPVEDY
SEQ ID NCG:50 SEQ ID NO:S of US 2017/0008966
RASQSVSSYLA
SEQ ID NO:51 SEQ ID NO:10 of US 2017/0008966
DASNRAT
SEQ ID NO:52 SEQ ID NO:11 of U3 2017/0008966
CORSNWPPTF
SEQ ID NO:4 of US 2017/0008966
CHPWSLLESLﬂV“GFmFVS?ﬁISW“P“A? KGLEWVSATISGSGEGTYYADSVKGRE
TLYLOMNSLRAEDTAVYFCAKDKI LWFGEFVEDYWGQGTLVTVSS
SEQ ID NO:! SEQ ID NO:5 of US 2017/0008%6

EIVLTQSPAT
TDETLTIS

[ e ]
~Urn¢a

SEQ ID NC:55 SE
EVOLLESGGGLVQPGGSL
TI

HEDPEVKFNWYVDGVEVENAK
GOPREFQVYTLPESRE
FFLYSKLTVDKSRWOQGNVES

L3PGERATLSCRASQSS
PEDFAVYYCQORENWPEPTFGQGTRVEIK

SKNTLYLOMNSLRAEDTAVYFCARKDKILWEG
SKSTSGGTAALGCLVEKDYF PEPVTVSWW*LA T"”"*’I'“"
CNVNHKPSENTKVDKRVEPKSCDKTHTC

SSYLAWYCQRPGOAP kLLI YDASNRATGIPARESGSGIG

1Z of Us 2017/00¢ )\66
NSFAMSWVROAPGKG
PVEDYW ;
FPAVLQOS! VPSSSLG l’C‘“YI

PSVFLEPPKPKDTLMISRTPEVTCVVVDVS
”YR 7\/%"LTVL~QD‘ "‘J KEYKCKVENKALPAPIEKT
STCLVKGEYPSDIAVEW COPENNYKTTERPVLDSDGS

ALSGSGGGTYYADSVKEGRE

SELYSLYSVVIM

D DD

VMHEALHNHYTOKSLSLSPGK
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SEQ ID NC:56 SEQ ID NO:13 of US 2017/0008%66
EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQOKPGQAPRLLIYDASNRAT RIFSGSGSG
TDETLTISSLEPEDFAVYYCQORSNWPPTFGOGTKVEIKRTVAAPSVEIFPPSDEQLRKSGTASVVCLL
NNEYPREARVOWKVIDNALQSGNSQESVTEQDSKDITYSLSSTLTLSKADYEREKVYACEVTHQGLSSP
VTESEFNRGEC

(4

SEQ ID NO::37 SEQ ID NC:14 of US 2017/000898¢
QVQLVQOSGAEVEKPGS VﬁVSCKn GGTIFSSYAFSWVRQAPGOGLEWMGRVIPFLGIANSAQKEQGRY
10 TITADKSTSTAYMDL:S DTAVYYCARDDIAALGPFDYWGQGTLVIVISAS

th lD NO:58 SEQ ID NO:15 of US 2017/0008%66
L&%KVUD&VT'TLR. QGISSWLAWYCOKPEKAPKSLIYAASSLQSGVPSRESGSGSG
QPEDFATYYCQOYNSYPRTFGOGTEVELX

SEQ ID NC:59 SEQ ID NO:1L¢6
EVOLVQSGAEVKKPGESLKI SCRGEE
TESADKSISTAYLQWSSLKASDTAM

SDARYSPSFQGQV

IS

20  SEQ ID NC:60 Q ID NO:17 of US 2017/0008966
EIVLTQOSPATLSLSPGERATLSCRASOSVSSYLAWYCQOKPGOAPRLLI YDASNRATGL PARF
TDFTLTISSLEPEDFAVYYCOQRSNWPPTFGQGTRVEIK

GSG3G

w0

SEQ ID NO:&l SEQ ID NO:18 Jg 2017/0008966
25 OVOLVESGGGLVQPGGSLRLSCAASGETEFSSYYMNWVRQA ?SKwLEWVQJTSGJDCRT”YADSVYuKF
TISRDNSKNTLYLOMNSLRAEDTAVYYCARDLELVYTGFAYWGQGTLVTIVSS

SEQ ID NC:62 SEQ ID NO:19 of US 2017/0008%66
DIELTQPPSVIVAPGQOTARISCSGD YYVYWYQQOKPGQAPVIVIYGDSKRPSGIPERFSGSNIGN
30 TATLTISGTOAEDEADYYCQTYTGCGASLVEGGGTKLTVLGO

T RHEY

EA
SEQ ID NO:63 SEQ TD NO:20 of US 2017/0008966

QVOLVQSGAEVAKPGT SV TDYWMQWVKQOREG
T1I “1\_)}’3,QKTV\’MHLQSML)LMDA\/\ YCARGDYYGENSLDYWGQS

YPGDGDTGYAQKFQGKA

.
35
SEQ ID NC:o64 SEQ ID NO:21 of U3 2017/0008%66
DIVMTOSHLSMSTSLGDPVSITCRASQDVSTVVAWYQOKPGOSPRRLIYSASYRYIGVPDRFTGSGAG

TDETFTISSVQAEDLAVYYCQOOHYSPPYTFGGGTKLEIK
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CLAIMS

‘What 1s claimed is:

1. A method of treating a patient with AL amyloidosis, comprising administering to the

patient an effective dosage of an amyloid light chain antibody in combination with a CD38

antibody.
2. The method of claim 2, wherein the amyloid light chain antibody competes for binding to

human amyloid A peptide or human kappa or human lambda light chain immunoglobulin with
antibody 2A4 (ATCC Accession Number 9662} or 7D8 {(ATCC Accession Number PTA-9468)
or binds to the same epitope as competes for binding to human kappa or human lambda light

chain immunoglobulin with 11-1F4.

3. The method of claim 2, wherein the amyloid light chain antibody is a2 humanized version
of ZA4.
4, The method of claim 1, wherein the amylowd hight cham antibody comprises a light chain

variable region comprising three complementarity determining regions set forth as SEQ ID NOs:
3,4 and 5, and a heavy chain variable region comprising three complementarity determining

regions set forth as SEQ 1D NQGs: 6, 7 and 8.

s The method of claim 1, wherein the light chain variable region of the amyloid light chain

anttbody comprises the amino acid sequence set forth as SEQ D NO: 1.

6. The method of claim 1, wherein the heavy chain variable region of the amyloid light

chain antibody comprises the amino acid sequence set forth as SEQ ID NG: 2.

7. The method of claim 1, wherein the light chain variable region of the amyloid light chain
antibody comprises the armino acid sequence set forth as SEQ 1D NG: 1 and the heavy chain
vartable region of the amyloid light chain antibody comprises the amino acid sequence set forth

as SEQ ID NO: 2.

3. The method of claim 1, wherein the amyloid hight chain antibody comprises a light chain
comprising the amino acid sequence set forth as SEQ 1D NG: 10 and a heavy chain comprising

the amino acid sequence set forth as SEQ IB NO: 11, 12 or 13,
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9. The method of claim 8, wherein the amyloid light chain antibody comprises a light chain
comprising the amino acid sequence set forth as SEQ 1D NO:10 and a heavy chain comprising

the amino acid sequence set forth as SEQ D NG 12

10. The method of claim 8, wherein the amyloid light chain antibody is birtamimab.
11 The method of any of the preceding claims, wherein the CD38 antibody comprises a

heavy chain variable region comprising the amino acid sequence set forth in SEQ [D NG:14 or

15.

12, The method of any of the preceding claims, wherein the CD38 antibody comprises a light

chain variable region comprising the amino acid sequence set forth in SEQ ID NG:17 or 18

13. The method of any of claims 1-10, wherein the CD38 antibody cormprises heavy and light
chain variable region amino acid sequences as set forth in {a) SEQ ID NOGs:14 and 17,
respectively; (b} SEQ ID NQGs:15 and 18, respectively; (¢} SEQ ID NOs: 16 and 19, respectively;
(dy SEQ 1D NQOs: 43 and 44, respectively; (e} SEQ 1D NOs: 53 and 54, respectively; (f) SEQ ID
NOs: 57 and 58, respectively; {g) SEGQ ID NOs: 59 and 60, respectively; (h) SEQ ID NOs:61 and
62, respectively; or (1) SEQ ID NOs:63 and 64, respectively.

14, The method of any of claims 1-10, wherein the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDRZ and CDR3 sequences comprising the amino acid
sequences set forth 1 SEQ 1D N(s:47, 48, and 49, respectively, and a light chain vanable region
comprising CDR1, CDR2 and COR3 sequences comprising the amino acid sequences set forth in

SE(Q 1D NOs:50, 51, and 52, respectively.

15. The method of any of claims §-10, wherein the CD38 antibody comprises a heavy chain
variable region comprising DRI, CDR2 and CDR3 sequences comprising the amino acid
sequences set forth in SEQ 1D NOs:20, 21 and 22, respectively, and a light chain variable region
comprising CDR1, CDR2 and CDR3 sequences comprising the amino acid sequences set forth in

SEQ 1D NGs:23, 24 and 25, respectively.

16. The method of any of claims 1-10, wherein the {D38 antibody comyprises a heavy chain

variable region comprising CBR1, CDR2 and CDR3 sequences comprising the amino acid
e o 2 S
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sequences set forth in SEQ 1D NQOs:26, 27 and 28, respectively, and a light chain variable region
comprising CDR1, CDR2 and CDR3 sequences comprising the amino acid sequences set forth in

SEQ 1D NGs:29, 30 and 31, respectively.

17. The method of any of claims 1-10, wherein the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody comprising
the amino acid sequence set forth in SEQ 1D N(:32, and a light chain variable region comprising
CDR1, CDR2 and CDR3 sequences from the antibody comprising the aming acid sequences set

forth in SEQ 1D NG:33.

18. The method of any of claims 1-10, wherein the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody comprising
the amino acid sequence set forth in SEQ 1D NO:34, and a light chain variable region comprising
CDR1, CDRZ and CDR3 sequences from the antibody comprising the amino acid sequences set

forth in SEQ 1D NO:35.

19, The method of any of claims 1-10, wherein the (D38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody compiising
the amino acid sequence set forth in SEQ 1D N(O:36, and a light chain variable region comprising
CDR1, CDR2 and CDR3 sequences from the antibody comprising the aming acid sequences set

forth in SEQ 1D NG:37.

20. The method of any of claims 1-10, wherein the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody comprising
the amino acid sequence set forth in SEQ ID NO:38, and a light chain variable region comprising
CDR1, CDRZ and CDR3 sequences from the antibody comprising the amino acid sequences set

forth in SEQ ID NO:39.
21 The method of any of claims 1-10, wherein the CD38 antibody is daratumumab.

22. The method of any of claims 1-10, wherein the CD38 antibody comprises a heavy chain
variable region comprising the amino acid sequence set forth as SEQ 1D NO:43, and a light

chain variable region comprising the amino acid sequence set forth as SEQ 1D NG44,
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23, The method of any of claims 1-10, wherein the CD38 antibody is isatuximab.

24. The method of any of claims 1-10, wherein the CD38 antibody comprises a heavy chain
variable region comprising the amino acid sequence set forth as SEQ D N(:53, and a light

chain variable region comprising the amino acid sequence set forth as SEQ [D NG54,

25, The method of any of the preceding claims, wherein the patient previously received
treatment with ixazomib, venetoclax, melphalan, prednisone, dexamethasone, bortezomib,
carfilzomib, cyclophosphamide, thalidomide, pomalidomide, lenalidomide, doxorubicin,

doxyeycline, daratumumab, autologous transplant or a combination thereof.

26. The method of any of the preceding claims, wherein the patient had not responded to

therapy with bortezomib.

27. The method of any of the preceding claims, wherein the amyloid hight chain antibody and

the CD38 antibody are administered to the patient by intravenous infusions separated by two

days.

28, The method of claim 27, wherein the amyloid light chain antibody is administered first.
29, The method of claim 27, wherein the CD38 antibody is administered first.

30. The method of any of the preceding claims, wherein the patient achieved greater VGPR

after treatment relative to a patient receiving the CD38 antibody alone.

31 The method of any of the preceding claims, wherein the patient achieved a hematologic

response in a shorter titne after treatment relative to a patient receiving the CD38 antibody alone.

32. The method of any of the preceding claims, wherein the patient achieved a cardiac

response in a shorter time after treatment relative to a patient receiving the CD38 antibody alone.

33 The method of any of the preceding claims, wherein the patient achieved a greater

reduction in NT-proBNP after treatment relative to a patient receiving the CD38 antibody alone.

34 The method of any of the preceding claims, wherein the dosage of the amyloid light chain

antthody s from about 0.5 mg/kg to about 30 mg/ke and the amyloid light chain antibody 1s
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administered intravenously or subcutaneously at a frequency of from about weekly to about

quarterly.

35, The method of any of the preceding claims, wherein the effective dosage of an amyloid

tight chain aniibody is administered as a formulation comprising:

a) the amyloid light chain antibody at a concentration of about 50 mg/mL;
b} the histidine buffer at a concentration of about 25 mM;

c} the trehalose at a concentration of about 230 mM;

d) the polysorbate 20 at a concentration of about 0.2 g/L; and

wherein the pH 1s about 6.5.

36. The method of any of the preceding claims, wherein the amyloid light chain antibody or

the CD38 antibody 1s a Fab, Fab’, F(ab’),, F{ab)c, Dab, nanobody or Fv.

37. The method of claim 35, wherein the dosage of the amyloid light chain antibody is
administered intravenously following the transfer of an amount of the formulation required for

the dosage from a vial to an intravenous bag containing a liquid.

38. The method of any of the preceding claims, wherein the dosage of the amyloid light chain

is about 24 mg/kg and the antibody is administered intravenously every 28 days.

39. The method of any of the preceding claims, wherein the duration of the treatment 15 at

least 9 months.
40, The method of claim 36, wherein the duration of the treatment is at least 12 months.

41. The method of any of the preceding claims, wherein the patient exhibits an tuprovement

of VGPR of greater than 85% after treatment.

42, The method of claim 41, wherein the improvement is at least 88%.
43, The method of any of the preceding claims, wherein the patient exhibits an improvement

in hematologic response in less than 60 days after treatment.
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44, The method of claim 43, wherein the patient exhibits an improvement in less than 45
days.

45, The method of claim 43, wherein the patient exhibits an improvement in 33 days or less.
46. The method of any of the preceding claims, wherein the patient’s NT-proBNP level s

reduced at least 55% after treatment.

47, The method of claim 46, wherein the NT-proBNP level is reduced at least 65%.

43. The method of claim 46, wherein the NT-proBNP level 15 reduced 74% or more.
49, The method of any preceding claim, wherein prior to receiving treatment with either the

amyloid light chain antibody and a CD38 antibody, the patient was treatment naive.

50. A method for treating a plasma cell dyscrasia in a patient, wherein the patient s first
treated with a combination therapy of an amyloid light chain antibody and a CD3§ antibody prior

to recetving a plasma cell therapy.

51 The method of claim 50, wherein the plasma cell dyscrasia is selected from the group
consisting of monoclonal gammopathy of undetermined significance (MGURS), asymptomatic

myeloma, multiple myeloma, PC leukerma, plasmacytoma.

52. The method of claim 51, wheremn the plasma cell dyscrasia has caused AL amyloidosis in
the patient.
53. The method of any of claims 50-52, wherein the plasma cell therapy is selected from the

eroup consisting of ixazomib, venetoclax, melphalan, prednisone, dexamethasone, bortezomib,
carfilzomib, cyclophosphamide, thalidomide, pomalidomide, lenalidomide, doxorubicin and

doxyeycline.

34 The method of any of claims 50-53, wherein the combination therapy stabilizes or
improves the patient’s health, wherein the stabilization or improvement in the patient’s health is

measured by very good partial response (VGPR) and/or NT-proBNP levels.
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55. The method of claim 34, wherein the stabilization or improvement in the patient’s health
comprises stabilizing or improving the patient’s cardiac function prior to receiving the plasma

cell therapy.

56. The method of any of claims 50-55, wherein the patient receives the plasma cell therapy
after achieving a reduction i NT-proBNP levels relative to the patient’s NT-proBINP levels prior

to receiving the combination therapy of an amyloid hight chain antibody and a CD38 antibody.

57 The method of claim 56, wherein the NT-proBNP level is reduced at least 55%.

58, The method of claim 56, wherein the NT-proBNP level is reduced at least 65%.

59. The method of claim 56, wherem the NT-proBNP level 15 reduced 74% or more.

60, The method of any of claims 50-59, wherein the amyloid light chain antibody competes

for binding to human amyloid A peptide or human kappa or lambda light chain immunoglobulin
with antibody 244 (ATCC Accession Number 9662} or 7D8 {ATCC Accession Nurmber PTA-
9468} or binds to the same epitope as competes for binding to human kappa (k) or human lambda

{A) light chain immunoglobulin with 11-1F4.

6l The method of claim 60, wherein the amyloid light chain antibody 15 a humanized

version of 2A4.

62. The method of any of claims 50-61, wherein the amyloid light chain antibody comprises
a light chain vaniable region comprising three complementarity determining regions set forth as
SEQ ID NQs: 3, 4 and 5, and a heavy chain variable region comprising three complementarity

determining regions set forth as SEQ ID NOs: 6, 7 and 8.

63. The method of claim 62, wherein the light chain variable region of the amylowd hight

chain antibody comprises the amino acid sequence set forth as SEQ ID NO: 1.

64. The method of any of claims 62-63, wherein the heavy chain variable region of the

amyloid light chain antibody comprises the amino acid sequence set forth as SEQ ID NG: 2.
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65. The method of any of claims 62-64, wherein the light chain variable region of the
amyloid light chain antibody comprises the amino acid sequence set forth as SEQ ID NO: 1 and
the heavy chain variable region of the amyloid light chain antibody comprises the amino acid

sequence set forth as SEQ ID NO: 2

66, The method of any of claims 62-65, wherein the amyloid light chain anitbody comprises
a hight chain comprising the aming acid sequence set forth ag SEQ ID NO:10 and a heavy chamn

comprising the amino acid sequence set forth as SEQ ID NO: 11, 12 or 13.

67. The method of claim 66, wherein the amyloid light chain aniibody comprises a light
chain comprising the amino acid sequence set forth as SEQ 1D NO:10 and a heavy chain

comprising the amino acid sequence set forth as SEQ 1D NG 12,

63. The method of any of claims 50-67, wherein the amyloid light chain antibody is
birtamimab.
69, The method of any claims 50-68, wherein the (D38 antibody comprises a heavy chain

variable region comprising the amino acid sequence set forth in SEQ ID NO:14 or 15

70. The method of any claims 56-68, wherein the CD38 antibody comprises a light chan

variable region comprising the amino acid sequence set forth in SEQ 1D NO:17 or 18,

71. The method of any claims 50-68, wherein the CID38 antibody comprises heavy and light
chain variable region amino acid sequences as set forth in {a) SEQ ID NGs: 14 and 17,
respectively; (b) SEQ ID NOs: 15 and 18, respectively; {¢} SEQ 1D NGs: 16 and 19, respectively,
{d) SEQ ID NOs: 43 and 44, respectively; {(¢) SEQ ID NOs: 53 and 54, respectively; (f) SEQ 1D
NOs: 57 and 58, respectively; {gj SEQ ID NOs: 59 and 60, respectively; (h) SEQ ID NOs:61 and
62, respectively; or (1) SEQ 1D NQs:63 and 64, respectively.

72. The method of any claims 50-68, wherein the {D38 antibody comprises a heavy chain
variable region comprising CDRI, CDR2 and CDR3 sequences comprising the amino acid
sequences set forth in SEQ 1D NOs:47, 48, and 49, respectively, and a light chain variable region
comprising CDR1, CDR2 and CDR3 sequences comprising the amino acid sequences set forth in
SEQ 1D NQGs: 50, 51, and 52, respectively.
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3. The method of any clatms 50-68, wherein the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences comprising the amino acid
sequences set forth in SEQ 1D NQOs:20, 21 and 22, respectively, and a light chain variable region
comprising CDR1, CDRZ and CDR3 sequences comprising the amino acid sequences set forth in

SEQ 1D NGs:23, 24 and 25, respectively.

74. The method of any claims 50-68, wherein the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences comprising the amino acid
sequences set forth in SEQ ID NUs:26, 27 and 28, respectively, and a light chain variable region
comprising COR1, CDR2 and CDR3 sequences comprising the amino acid sequences set forth in

SEQ ID NOs:29, 30 and 31, respectively.

75. The method of any claims 50-68, wherein the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody comprising
the amino acid sequence set forth in SEQ ID NO:32, and a light chain variable region comprising
CDR1, CDR2 and CDR3 sequences from the antibody comprising the amino acid sequences set

forth in SEQ 1D NO:33.

76. The method of any claims 50-6568 wherein the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody compiising
the amino acid sequence set forth in SEQ 1D NO:34, and a light chain variable region comprising
CDR1, CDR2 and CDR3 sequences from the antibody comprising the amino acid sequences set

forth in SEQ 1D NOG:33.

g ey
i
I

The method of any clatms 50-68, wherein the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody comprising
the amino acid sequence set forth in SEQ ID NO:36, and a light chain variable region comprising
CDR1, CDRZ and CDR3 sequences from the antibody comprising the amino acid sequences set

forth in SEQ 1D NO:37.

78. The method of any claims 50-68, wherein the CD38 antibody comprises a heavy chain
variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody comprising

the amino acid sequence set forth in SEQ 1D NO:38, and a light chain variable region comprising
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CDR1, CDR2 and CDR3 sequences from the antibody comprising the amino acid sequences set

forth in SEQ 1D NO:39.

79. The method of any of claims 50-78, wherein the CD38 antibody is daratumumab.
&0, The method of any of claims 50-79, wherein the plasma cell therapy 1s bortezomib.
81. The method of any of claims 30-80, wherein a dosage of the amyloid light chain antibody

1s from about 0.5 mg/kg to about 30 mg/kg and the amyloid light chain antibody 1s administered

miravenously or subcutaneously at a frequency of from about weekly to about quarterly.

&2. The method of any of claims 81, wherein the dosage of the amyloid light chain is about

24 mg/kg and the antibody is administered intravenously every 28 days.

83. The method of any of claims 81-82, wherein the dosage of the amyloiwd light chain

antibody is administered as a formulation comprising;

a) the amyloid light chaim antibody at a concentration of about 50 mg/mi;
b} a histidine buffer at a concentration of about 25 mM;

c) a trehalose at a concentration of about 230 mM;

d} a polvsorbate 20 at a concentration of about 0.2 g/L; and

wherein the pH s about 6.5,

34, The method of claim &3, wherein the dosage of the amyloiwd light chain antibody is
adrmunistered imtravenously following the transfer of an amount of the formulation required for

the dosage from a vial to an intravenous bag containing a liquid.

&5. The method of any of claims 50-84, wherein the combination therapy is administered for

at least 9 months before the plasma cell therapy.

86. The method of any of claims 50-84, wherein the combivation therapy is administered for

at least 12 months before the plasma cell therapy.

87. The method of any of claims 50-86, wherein the patient exhibits an tmprovement of

VGPR of greater than 85% after the combination therapy.
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88. The method of claim 87, wherein the improvement of VGPR 1s at least 88%.

&9. The method of any of claims 50-88, wherein the patient exhibits an improvement in

hematologic response in less than 60 days after treatment with the combination therapy.

90. The method of claim 89, wherein the patient exhibits an ruprovement in hematologic

response i less than 45 days after treatment with the combination therapy.

91. The method of claim 89, wherein the patient exhibits an uprovement in hematologic

response in between 1 day and 28 days following treatment with the combination therapy.

92. The method of claim 91, wheremn the treatment for the plasma cell therapy begins at least

28 days after treatment with the combination therapy.

93, A combination of an amyloid light chain antibody and a CD38 antibody for use in

treatment of AL amyloidosis.

94, The combination for the use of claim 93, wherein the amyloid light chain antibody
competes for binding to human amyloid A peptide or huran kappa or human lambda light chain
mmunoglobulin with antibody 2A4 (ATCC Accession Number 9662} or for binding to human

kappa or human lambda hight chain immunoglobulin with 11-1F4.

95, The combination for the use of claim 94, wherein the amyloid light chain antibody is a

humanized version of 2A4.

96. The combination for the use of claim 93, wherein the amyloid light chain antibody
comprises a hight chain vanable region comprising three complementarity determining regions
set forth as SEQ 1D NOs: 3, 4 and 5, and a heavy chain variable region comprising three

complementarity determining regions set forth as SEQ 1D NQOs: 6, 7 and 8.

97. The combination for the use of claim 96, wherein the light chain variable region of the

amyloid light chain antibody comprises the anmuno acid sequence set forth as SEQ ID NO: 1.

98. The combination for the use of ¢claim 96, wherein the heavy chain variable region of the

amyloid light chain antibody comprises the amino acid sequence set forth as SEQ ID NO: 2.
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99. The combination for the use of claim 96, wherein the light chain variable region of the
amyloid light chain antibody comprises the amino acid sequence set forth as SEQ ID NO: 1 and
the heavy chain variable region of the amyloid light chain antibody comprises the amino acid

sequence set forth as SEQ ID NO: 2

100.  The combination for the use of claim 93, wherein the amyloid light chain antibody
comprises a light chain comprising the amino acid sequence set forth as SEQ [D NO: 10 and a

heavy chain comprising the amino acid sequence set forth as SEQ 1D NO: 11, 12 or 13.

101.  The combination for the use of claim 100, wherein the amyloid light cham antibody
comprises a light chain comprising the amino acid sequence set forth as SEQ ID NOG:10and a

heavy chain comprising the amino acid sequence set forth as SEG ID NO:12.

102.  The combination for the use of any of claims 93-101, wherein the amyloid light chain

antibody s birtamimab.

103.  The combination for the use of any of claims 93-102, wherein the CD38 antibody
comprises a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID

NG: 14 and 15.

104, The combination for the use of any of claims 93-102, wherein the CD38 antibody
comprises a hight chain variable region comprising the amino acid sequence set forth in SEQ 1D

NG:17 and 18,

105, The combination for the use of any of claims 93-102, wherein the CD38 antibody
comprises heavy and light chain variable region amino acid sequences as set forth in {a) SEQ 1D
NOs:14 and 17, respectively; (b} SEQ 1D NOs:15 and 18, respectively; or (¢) SEQ ID NOs: 16
and 19, respectively; (d) SEQ ID NOs: 43 and 44, respectively; (e} SEQ ID NQOs: 53 and 54,
respectively; (£} SEQ ID NOs: 57 and 58, respectively; (g} SEQ 1D NOs: 59 and 60, respectively;
{h) SEQ ID NQGs:61 and 62, respectively; or (1) SEQ ID NOs:63 and 64, respectively.

106.  The combination for the use of any of claims 93-102, wherein the CD38 antibody
comprises a heavy chain variable region comprising CDR1, CDRZ and CDR3 sequences

comprising the amino acid sequences set forth 1 SEQ ID NGs:47, 48, and 49, respectively, and a
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light chain variable region comprising CDR1, CDR2 and CDR3 sequences comprising the amino

acid sequences set forth in SEQ 1D NOs:50, 51, and 52, respectively.

107, The combination for the use of any of claims 93-102, wherein the {D38 antibody
comprises a heavy chain variable region comprising CDR1, CDRZ and CDR3 sequences
comprising the amino acid sequences set forth in SEQ 1D NOs:20, 21 and 22, respectively, and a
fight chain variable region comprising CBR1, CDR2 and CDR3 sequences comprising the amingo

acid sequences set forth in SEQ 1D NOs:23, 24 and 25, respectively.

108.  The combination for the use of any of 93-102, wherein the CD38 antibody comprises a
heavy chain variable region comprising CDRI, CDR2 and CDR3 sequences comprising the
amino acid sequences set forth in SEQ 1D NOs:26, 27 and 28, respectively, and a light chain
variable region comprising COR1, CDR2 and CDR3 sequences comprising the amino acid

sequences set forth in SEQ ID NOs:29, 30 and 31, respectively.

109.  The combination for the use of any of claims 93-102, wherein the CD38 antibody

comprises a heavy chain variable region comprising CDRI1, CBR2Z and CDR3 sequences from
the antibody comprising the amino acid sequence set forth in SEQ ID NO:32, and a light chain
variable region comprising CDR1, CDR2Z and CDR3 sequences from the antibody comprising

the amino acid sequences set forth in SEQ ID NO:33.

110.  The combination for the use of any of claims 93-102, wherein the CD38 antibody

comprises a heavy chain variable region comprising CDR1, CDR2 and CDR3 sequences from
the antibody comprising the amino acid sequence set forth in SEQ 1D NO:34, and a light chain
variable region comprising CDR1, CDR2 and CDR3 sequences from the antibody comprising

the amino acid sequences set forth in SEQ 1D NO:35.

111, The combination for the use of any of claims 93-102, wherein the CD38 antibody

comprises a heavy chain variable region comprising CDR1, CDR2 and CDR3 sequences from
the antibody comprising the amino acid sequence set forth in SEQ ID NO:36, and a light chain
variable region comprising CDR1, CDR2Z and CDR3 sequences from the antibody comprising

the amino acid sequences set forth in SEQ ID NO:37.
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112, The combination for the use of any of claims 93-102, wherein the {D38 antibody

comprises a heavy chain variable region comprising CDR1, CDRZ and CDR3 sequences from
the antibody comprising the amino acid sequence set forth in SEQ ID NO:38, and a light chain
variable region comprising CDR1, CDR2Z and CDR3 sequences from the antibody comprising

the amino acid sequences set forth in SEQ 1D NO:39.

113.  The combination for the use of any of claims 93-102, wherein the CD38 antibody 1s

daratumumab.

114, The combination for the use of any of claims 93-102, wherein the CD38 antibody
comprises a heavy chain variable region comprising the amino acid sequence set forth as SEGQ ID
NG:43, and a light chain variable region comprising the amino acid sequence set forth as SEQ

iD NG44,

115, The combination for the use of any of claims 93-102, wherein the CD38 antibody 15

isatuximab.

116, The combination for the use of any of claims 93-102, wherein the CD38 antibody
comprises a heavy chain variable region comprising the amino acid sequence set forth as SEQ ID
NO:53, and a light chain variable region comprising the amino acid sequence set forth as SEQ

iD NO:54.

117.  The combination for the use of any of claims 93-116, wherein prior to receving
treatment with either the amyloid light chain antibody or the CD38 antibody, the patient was

treatment naive.

118. A method of iaproving cardiac function 1 an AL patient unresponsive to treatment with
NEODOO1, comprising adding to the patient’s treatment an effective dosing regimen of a CD38

antibody in combination NEQDO0O1,

119, The method of claim 118, wherein the unresponsiveness of the patient to NEODOO1
treatment 13 determuned by NT-proBNP levels in the patient during a period following NEODOG1T
treatment greater than or equal to the N'T-proBNP levels in the patient prior to NEGDOO1

treatment.
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120, The method of claim 119, wherein the NT-pro-BNP levels are greater than the NT-
proBINP levels prior to NEGDOO! treatment.

121, The method of any of claims 118-120, wherein the period following NECDOO! treatment

is at least two months.

122, The method of any of claims 118-121, wherein the patient has received at least two doses

of NEQDOO1 before receiving the CD38 antibody.

123, The method of any of claims 118-121, wherein the patient has received at least three

doses of NEOCDOO! before receiving the CD38 antibody.

124, The method of any of claims 118-123, wherem the CD38 antibody s adnunistered after

an increase of more than about 6,600 pg/mL NT-proBNP in the patient.

125, The method of any of claims 118-123, wherein the CDI38 antibody is administered after

an mcrease of more than about 12,000 pg/mi. NT-proBNP iu the patient.

126.  The method of any of claims 118-125, wherein the CD38 antibody is administered after

the levels of NT-proBNP levels increase at least about 100%.

127.  The method of any of claims 118-125, wherein the CD38 antibody is administered after

the levels of NT-proBNP levels increase at least about 200%.

128.  The method of any of claims 118-125, wherein the CD38 antibody 1s administered after

the levels of NT-proBNP levels increase at least about 300%.

129, The method of any of claims 118-128, wherein the AL patient has been previously been

recetving NEOQDOO! and CyBorD.

130.  The method of any of claims 118-128, wherein the CD38 antibody is daratumumab or

isatuximab.

131.  The method of claim 130, wherein the CD38 antibody 15 daratumumab.
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132, The method of claim 131, wherein daratumumab is administered to the patient at 16

mg/kg every 28 days.

133, The method of any of claims 118-132, wherein NEGDO01, when administered in

combination with the CCD38 antibody, i1s administered to the patient at 24 mg/kg every 28 days.

134,  The method of any of claims 118--133, wherein the duration of treatment with the CD38
antibody is effective o reduce the patient’s NT-proBNP levels at least to the levels prior to

receiving NEOQDOO]T treatment.

135, The method of claim 134, wherein the duration 1s effective to reduce the patient’s NT-

proBNP levels below the levels prior to recerving NEOQDOOT treatruent.

136.  The method of claim 134, wherein the treatment comprises at least one dose of the CI338

antibody.

137.  The method of claim 134, wherein the treatment comprises at least two doses of the

CD38 antibody.

138, The method of claim 134, wherein the treatment comprises at least three doses of the

D3R antibody.
139, The method of claim 134, wherein the duration is at least nine months.
140.  The method of claim 134, wherein the duration 1s at least twelve months.

141, The methed of any one of claims 1-48, wherein the patient is treated with the
combination of an amyloid light chain antibody and a CD38 antibody to stabilize or improve the

patient’s health prior to receiving plasma cell therapy

142,  The method of claim 140, wherein the plasma cell therapy comprises one or more of
ixazomib, venetoclax, melphalan, prednisone, dexamethasone, bortezomib, carfilzonub,
cyclophosphamide, thalidomide, pomalidomide, lenalidomide, doxorubicin and/or doxycycline,

thereby enhancing the ability of the patient to tolerate the side effects of the plasma cell therapy.
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143, The method of claim 141, wherein the stabilization or improvement in the patient’s health

is measured by VGPR and/or NT-proBNP levels.

144, The method of claim 141, wherein stabilizing or improving the patient’s health includes

stabilizing or improving the patient’s cardiac function.

145, The method of claim 144, wherein the patient receives the plasma cell therapy after
achieving a reduction in NT-proBNP relative to the patient’s NT-proBNP levels prior to
receiving treatment with the combmation of the amyloid light chain antibody and the CD38

anttbody.
146,  The method of claim 145, wherein the reduction 1n NT-proBNP 1s at least S5%.

147 The method of any of claims 141, wherein the amyloid light chain antibody is

birtamimab.
148 The method of any of claims 141, wherein the CD38 antibody 1s daratumumab.

149, The method of any of claims 141, wheremn the plasma cell therapy is bortezonub.
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