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* The addition of
daratumumab to
CyBorD significantly
improves
hematological and
organ response.

+ Dara-CyBorD frontline
therapy improves
survival and reduces
early death in AL
amyloidosis.

In the ANDROMEDA phase 3 trial, the addition of daratumumab to cyclophosphamide,
bortezomib, and dexamethasone (Dara-CyBorD) as frontline therapy significantly improved
hematological and organ responses, and event-free survival (EFS) compared with CyBorD.
To validate its results, we performed a retrospective study of 361 consecutive patients with
newly diagnosed light chain (AL) amyloidosis treated between 2018 and 2022. Patients who
received Dara-CyBorD (n = 147) were compared with those treated with CyBorD (n = 214) in
key outcome endpoints. The 2-month hematological very good partial response or better
rate was higher with Dara-CyBorD than with CyBorD (60.8% vs 31.1%; P < .001). In addition,
2- and 6-month hematological complete response was also higher with Dara-CyBorD (15.3%
vs 3.0% and 39.5% vs 17.8%, respectively; both P < .001). Fewer patients treated with Dara-
CyBorD required second-line therapy at the 12-month landmark (14.9% vs 42.9%; P < .001).
The 6- and 12-month cardiac responses were higher and deeper in the Dara-CyBorD group
than in the CyBorD group. Dara-CyBorD was associated with a lower 6-month mortality rate
(8.8% vs 16.3%; P = .04) and superior EFS and overall survival (OS). An OS difference
between the treatment groups was statistically significant among patients with stage II
cardiac disease, and borderline significant for stage IIIA but not for cardiac stage IIIB. In
conclusion, the addition of daratumumab to frontline CyBorD significantly improved
hematological and organ response rates, reduced early deaths, and prolonged EFS and OS
compared with CyBorD.

Immunoglobulin light chain (AL) amyloidosis is a life-threatening, clonal plasma cell disorder charac-
terized by tissue deposition of misfolded amyloid fibrils leading to end-organ failure.” Given the het-
erogeneous and nonspecific clinical presentation, the diagnosis is often delayed, and patients may
present with advanced organ failure with dismal outcomes.”? The heart and kidneys are the most
frequently affected organs, and mortality is primarily driven by the degree of cardiac involvement.'
Achieving a deep and rapid hematological response is crucial for achieving an organ response and
improving outcomes.® Novel plasma cell-directed therapies aimed at eradicating the plasma cell clone
have improved the hematological response, translating into improved survival over the last 2 decades.”®
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The historical standard-of-care treatment for newly diagnosed AL
amyloidosis consisted of a bortezomib-based therapy, with the
most used regimen being cyclophosphamide in combination with
bortezomib and dexamethasone (CyBorD).®® A phase 3 study
from Europe showed that the addition of bortezomib to melphalan
and dexamethasone significantly improved the hematological
response and overall survival (OS) compared with melphalan and
dexamethasone.'® However, even in the bortezomib era, survival for
patients with AL amyloidosis remained suboptimal, underscoring
the need for novel therapies. Daratumumab (Dara) is an immuno-
globulin Gk1 monoclonal antibody targeting CD38 and mediates
plasma cell eradication by antibody-dependent cellular cytotoxicity,
antibody-dependent cellular phagocytosis, and complement-
dependent cytotoxicity.'""'? Single-agent Dara had demonstrated
impressive clinical activity in relapsed/refractory AL amyloidosis.'®"'®
The phase 3 ANDROMEDA study was a practice-changing regis-
trational study that showed that the addition of Dara to CyBorD
(Dara-CyBorD) for patients with AL amyloidosis improved the
hematological response, organ response, and event-free survival
(EFS), leading to the accelerated US Food and Drug Administra-
tion approval of Dara in combination with CyBorD for patients with
newly diagnosed AL amyloidosis in 2021.° We performed this
real-world study to investigate the efficacy of a frontline Dara-
CyBorD compared with CyBorD in patients with newly diag-
nosed AL amyloidosis.

This single-center retrospective study included consecutive
patients with AL amyloidosis who were diagnosed and seen at
Mayo Clinic, Rochester, MN, between January 2018 and
December 2022 and were treated with frontline Dara-CyBorD or
CyBorD. We excluded patients who received treatment other than

Dara-CyBorD/CyBorD (n = 256, including those receiving upfront
modified forms of Dara-CyBorD/CyBorD [ie, omission of bortezo-
mib and/or cyclophosphamide]), unverified treatment with CyBorD/
Dara-CyBorD (n = 15), and those who received CyBorD/Dara-
CyBorD as part of a clinical trial (n = 9). A CONSORT diagram
highlighting patient selection and treatment groups is provided in
Figure 1. The study was approved by the institutional review board.
Written consent was obtained from patients to have their medical
charts reviewed for medical research.

The primary study objective was to evaluate the efficacy of frontline
Dara-CyBorD compared with CyBorD in newly diagnosed AL
amyloidosis in routine clinical practice. We compared patients who
received Dara-CyBorD with those treated with CyBorD. Dara,
bortezomib, and cyclophosphamide were given at standard dosing
and schedule for cycles 1 through 6.'® Dexamethasone was given
as a 40 mg weekly dose in cycles 1 through, 6 with a dose
reduction to 20 mg weekly in patients aged >75 years, in patients
with advanced cardiomyopathy, or at the treating physician's
discretion. Dara maintenance was typically given to responding
patients in those treated with Dara-CyBorD. The hematological and
organ response assessments were done on an intention-to-treat
analysis, in which responses were assessed based on the
assigning treatment group at diagnosis, with response at land-
marks was used regardless of whether there was a change in
therapy. Hematological responses were assessed at 2 and
6 months from treatment initiation and at best response to first-line
therapy and best hematological response ever achieved using the
consensus criteria.'”'® The low difference between involved and
uninvolved free light chain (dFLC) partial response (low dFLC-PR)
criterion was used to assess the response in patients with a
baseline dFLC between 2 and 5 mg/dL."®??> Cardiac and renal
responses were assessed by the binary’” and the graded response

Patients with AL amyloidosis diagnosed between
2018 and 2022 and seen at our center (n = 641)

Patients treated with CyBorD/Dara-CyBorD (n = 385)

(n=15)

Patients with verified CyBorD/Dara-CyBorD
treatment (n = 370)

12-month landmark 12-month landmark

Patients received other treatment than CyBorD/
Dara-CyBorD (n = 231); or no treatment (n = 25)

Treatment with CyBorD/Dara-CyBorD unverified

Patients receive therapy as part of a clinical trial

(h=9)
Study cohort:
CyBorD (n=214)
Dara-CyBorD (n = 147)
CyBorD (n=214) Dara-CyBorD (n = 147)

Died before Died before
landmark (n = 35) landmark (n = 13)
6-month landmark 6-month landmark
Died before Died before
landmark (n = 16) landmark (n = 7)

CONSORT diagram of patient selection and
treatment groups.
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criteria.”®** Patients were eligible for cardiac response assess-
ment if they had a baseline N-terminal prohormone of brain natri-
uretic peptide (NT-pro BNP) value of >650 pg/mL or BNP of >150
pg/mL with at least 1 postbaseline NT-pro BNP/BNP measure-
ment. Patients were eligible for renal response assessment if they
had a baseline urinary protein excretion of >5600 mg per 24 hours
with at least 1 postbaseline 24-hour urine protein measurement.
The cardiac and renal responses were analyzed at the 6- and 12-
month landmarks, best response to first-line therapy, and best
response ever achieved. When evaluating the best hematological
and organ response to first-line therapy, the best response before
autologous stem cell transplant (ASCT) or switching to a second-
line therapy was used.

In patients with missing hematological and organ response at
landmarks, the best response observed before the landmark was
imputed, if possible. If no prior response was available, a nonre-
sponse was imputed. This imputation method was applied specif-
ically to missing hematological response data at the 2- and 6-
month landmark and missing organ response data at the 6- and
12-month landmark. Patients who died before response assess-
ment or those lost to follow-up were counted as nonresponders.
Hematological response was imputed for 11 (3.0%) and 19 (5.2%)
patients at 2 and 6 months, respectively. Cardiac response was
imputed for 7 (3.4%) and 10 (4.8%) patients at 6 and 12 months,
respectively. Imputation of renal response was done for 22 (13.4%)
and 20 (12.2%) patients at 6 and 12 months, respectively. If
patients achieved hematological and organ response before death,
this was counted toward their best response but was not included
in landmark analysis if they were not alive at the landmark. Cardiac
staging was done using the Mayo 2004 model with the European
modification.® The 2014 renal staging was used for determining the
renal stage.?® In patients who received an ASCT, it was considered
a consolidation if they achieved at least a partial response to first-
line therapy. In contrast, ASCT was considered a salvage therapy if
it was performed for no response to first-line therapy. All patients
who received at least 1 dose of plasma cell-directed therapy were
included in statistical analyses.

Statistical analysis

The patient characteristics were summarized using descriptive
statistics. The Mann-Witney U test was used to compare the
continuous variables in the 2 groups. For continuous variables, the
median and interquartile range were reported. The Fisher exact test
was used to compare the hematological and organ responses in
the 2 treatment groups. Time-to-event data variables were
assessed using the Kaplan-Meyer method and comparisons were
done using the log-rank test. For EFS analysis, an event was
defined as death, hematological progression, end-stage cardiac or
renal failure, or need for subsequent anti—plasma cell therapy in the
absence of hematological progression. Hematological progression
was defined as abnormal free light chain ratio (light chain must
double) or any detectable monoclonal protein from complete
response (CR), or a 50% increase in serum M protein to >0.5 g/dL
or a 50% increase in urine M protein to >200 mg/d from any
response or increase in free light chain of 50% to >100 mg/L.>®
OS was calculated from the date of initiation of treatment to
death or the last date of follow-up. Proportional hazards Cox
regression analysis was done to identify independent predictive
factors for EFS and OS. The statistical analysis was done using
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GraphPad Prism 9.0 (GraphPad Software Inc, La Jolla, CA) with
P < .05 set as statistically significant.

Baseline characteristics

A total of 361 consecutive patients with newly diagnosed AL
amyloidosis diagnosed between 2018 and 2022 were included
(CyBorD, n = 214; Dara-CyBorD, n = 147). Table 1 summarizes
the baseline clinical and demographic characteristics of the study
population. In the whole study population, cardiac and renal
involvement was seen in 68.1% (n = 246) and 55.6% (n = 201) of
patients, respectively, with no significant difference between the
treatment groups. The 2 treatment groups also showed no differ-
ence in age, sex, bone marrow plasma cells (BMPCs) percentage,
and baseline dFLC, NT-pro BNP, and 24-h proteinuria. However, a
higher proportion of patients in the Dara-CyBorD group had car-
diac stage | and renal stage | disease compared with those in the
CyBorD group (25.1% vs 13.5% [P = .005] and 38.1% vs 23.9%
[P = .04], respectively). The median time from the diagnosis to
treatment initiation was 28 days (interquartile range, 15-56).

The median follow-up was significantly shorter in the Dara-CyBorD
group at 30.0 months (range, 0.2-66.5) compared with
59.4 months (range, 0.1-75.6) in the CyBorD group (P < .001).

Hematological response

In the ITT analysis, the overall hematological response and hema-
tological CR at 2 months were higher with Dara-CyBorD than with
CyBorD (91.6% vs 68.3% and 15.3% vs 3.0 %, respectively; both
P <.001). Similarly, a higher proportion of patients achieved a very
good partial response or better at 2 months in the Dara-CyBorD
group compared with the CyBorD group (60.8% vs 31.1%; P <
.001). At 6 months, a higher overall hematological response,
hematological VGPR or better, and hematological CR was
observed with Dara-CyBorD than with CyBorD (97.7% vs 87.7 %,
78.3% vs 60.3%, and 39.5% vs 17.8%, respectively; P <.001 for
all comparisons). The proportion of patients who achieved hema-
tological CR and VGPR or better as the best response to first-line
therapy was higher with Dara-CyBorD than with CyBorD group
(42.8% vs 12.1% and 76.1% vs 42.0%, respectively; P <.001 for
both comparisons). While evaluating the best hematological
response ever achieved irrespective of the treatment line, hema-
tological CR and VGPR or better were more frequently seen with
Dara-CyBorD compared with in the CyBorD group (563.7% vs
39.29% [P =.007] and 86.3% vs 73.3% [P = .003], respectively;
Figure 2A).

An involved free light chain level of <2 mg/dL at best hematological
response was more frequently observed in the Dara-CyBorD group
(42.8% vs 15.1%; P < .001). Furthermore, the proportion of
patients who achieved a dFLC of <1 mg/dL at best hematological
response was higher in the Dara-CyBorD group than in the
CyBorD group (45.5% vs 13.2%; P < .001). A summary com-
parison of the hematological response between the 2 treatment
groups is provided in supplemental Table 1. A subgroup analysis of
patients with hematological CR showed a consistent benefit with
Dara-CyBorD across various subgroups (supplemental Table 2).
Among patients with t(11;14) mutation (n = 129; Dara-CyBorD,
n = 55; CyBorD, n = 74), the best overall hematological



Basic clinical characteristics in each treatment group

Dara-CyBorD (n = 147) CyBorD (n = 214) P value
Age, median (range), y 65 (23-82) 64.5 (35-89) .64
Sex, male, n (%) 95 (64.6) 134 (62.6) .73
Light chain isotype, n (%) .07
A 119 (81.0) 155 (72.4)
K 28 (19.0) 58 (27.1)
Baseline dFLC
Median (IQR), mg/dL 24.7 (10.1-55.9) 27.5 (9.9-69.9) .74
<5 mg/dL, n (%) 18 (12.2) 23 (10.7)
<2 mg/dL, n (%) 9 (6.1) 10 (4.6)
BMPC infiltration, median (IQR), % 10.5 (7.0-20.0) 10 (5.7-20.0) .26
Baseline NT-pro BNP, median (IQR), pg/mL 1826 (261.0-4670) 2084 (611.8-4841) .23
Baseline proteinuria, median (IQR), mg/24 h 1926 (241.0-5090) 1948 (335.0-5684) .64
Involved organs, n (%)
Heart 94 (63.9) 152 (71.0) .16
Kidney 84 (57.1) 117 (54.6) .66
Liver 13 (8.8) 35 (16.3) .04
Gastrointestinal tract 23 (15.6) 35 (16.3) .88
Peripheral nerve 8 (5.4) 16 (7.4) 52
Autonomic nervous system 13 (8.8) 24 (11.2) .48
Others 21 (14.2) 23 (10.7) .32
Mayo 2004 cardiac stage with European
modification, n (%)
| 37 (25.1) 29 (13.5) .005
Il 43 (29.2) 77 (35.9) 21
A 39 (26.5) 64 (29.9) .55
nB 16 (10.8) 32 (14.9) .27
Missing 12 (8.1) 12 (5.6)
Renal stage, n (%)
| 32 (38.1) 28 (23.9) .04
Il 29 (34.5) 52 (44.4) .18
1l 20 (23.8) 30 (25.6) .86
Missing 3 (3.6) 7 (5.9)

IOR, interquartile range. Bold indicates statistical significance at p<0.05.

response, VGPR or better, and CR were higher with Dara-CyBorD
than with CyBorD (96.3% vs 71.6%, 74.5% vs 39.1%, and 43.6%
vs 8.1%, respectively; P < .001 for all comparisons).

Cardiac and renal responses

A total of 205 patients were eligible for cardiac response assess-
ment (Dara-CyBorD, n = 78; CyBorD, n = 127). The overall cardiac
response at 6-month and 12-month landmarks was higher in the
Dara-CyBorD group than with CyBorD (46.2% vs 21.2% and
76.6% vs 43.6%, respectively; both £<.001). In the Dara-CyBorD
group, a higher proportion of patients achieved a cardiac VGPR or
better at the 6-month and 12-month landmarks when compared
with CyBorD (22.3 % vs 8.3% [P=.01] and 38.3 % vs 18.0% [P=
.007], respectively). The proportion of patients who achieved a
cardiac CR and VGPR or better as best response to first-line
therapy was significantly higher in the Dara-CyBorD group than

in the CyBorD group (16.6% vs 3.1% [P = .001] and 44.8% vs
12.56% [P < .001], respectively). Similarly, cardiac CR and VGPR
or better as best response ever (regardless of the number of
treatment lines) were more frequently seen in the Dara-CyBorD
group compared with the CyBorD group (17.9% vs 9.4% [P =
.08] and 50.0% vs 35.4% [P = .04], respectively; Figure 2B).
Patients who achieved cardiac VGPR or better at the 6-month and
12-month landmarks had a superior 2-year OS compared with
those with cardiac response of less than VGPR (90.6% vs 65.3%
[P =.083] and 95.6% vs 54.5% [P < .001], respectively). A sum-
mary of the cardiac responses by treatment groups is provided in
supplemental Table 3.

Among 168 patients (Dara-CyBorD, n = 66; CyBorD, n = 97) who
were eligible for renal response assessment, there was no statis-
tically significant difference in renal responses at the 6-month and
12-month landmarks between the Dara-CyBorD and CyBorD
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groups (42.6% vs 36.1% [P=.49] and 59.3% vs 54.4% [P =.60],
respectively; Figure 2C). At the 6-month and 12-month landmarks,
the proportion of patients who achieved a renal VGPR or better
was similar between the Dara-CyBorD and CyBorD groups (22.9%
vs 19.2% [P =.67] and 40.6% vs 40.5% [P = .99], respectively).
However, the proportion of patients with an overall renal response,
renal VGPR or better, and renal CR, at best response to first-line
therapy was significantly higher in the Dara-CyBorD group than
in the CyBorD group (71.1% vs 34.0% [P < .001], 51.5% vs
28.8% [P = .005], and 15.2% vs 2.0% [P = .007], respectively;
Figure 2C). A higher proportion of patients in the CyBorD group
progressed to end-stage renal disease (ESRD) than those treated
with Dara-CyBorD (16.4% vs 9.0%; P = .24), even when the
analysis was restricted to the 24-month landmark (12.3% vs 6.0%;
P=.28), but statistical significance was not reached. A summary of
renal response is provided in supplemental Table 3.

Second-line therapy usage

A total of 149 patients (Dara-CyBorD, n = 29; CyBorD, n = 120)
proceeded to second-line therapy (supplemental Table 4) with a
median of 5.1 months from first-line therapy. Among the 128
patients in the CyBorD group who received a second-line therapy
or higher, 86.7% received Dara-based therapy. To adjust for the
difference in follow-up time between the 2 treatment groups, we
analyzed the second-line therapy use at the 12-month landmark,
which was statistically higher with CyBorD than with Dara-CyBorD
(42.9% vs 14.9%; P < .001). Also, at 12 months, a higher pro-
portion of patients treated with CyBorD received ASCT than with
Dara-CyBorD (24.3% vs 13.6%; P=.01). Among 85 patients who
received ASCT, 72 patients (Dara-CyBorD, n = 20; CyBorD, n =
52) received ASCT as a consolidation whereas 13 patients (Dara-
CyBorD, n = 2; CyBorD, n = 11) underwent ASCT as a salvage
therapy.

Early death

A total of 112 patients (31% of the study population) died (Dara-
CyBorD, n=27; CyBorD, n=85), of whom 12 patients (Dara-CyBorD,
n = 2; CyBorD, n = 10; P = .13) died within 30 days of treatment
initiation. Patients in the Dara-CyBorD group had a significantly lower
3- and 6-month early death rate than those in the CyBorD group (4.1%
vs 8.8% [P=.09] and 8.8% vs 16.3% [P=.04], respectively). The 2-
year OS was superior in the Dara-CyBorD group than in the CyBorD
group (82.0% vs 69.6%; hazard ratio [HR], 0.53; 95% confidence
interval [CI], 0.36-0.79; P=.003; Figure 3B).

Hematological progression, EFS, and OS

Hematological progression was more frequently seen with CyBorD
compared with Dara-CyBorD (12.6% vs 5.4%; P = .02), even at
the 12-month landmark (6.0% vs 1.3%; P = .03). The 2-year EFS
was superior in the Dara-CyBorD group than in the CyBorD group
(2-year EFS, 65.2% vs 25.9; HR, 0.36; 95% ClI, 0.27-0.47; P <
.001; Figure 3A). In a univariate analysis, A light chain isotype, a
baseline dFLC of >18 mg/dL, t(11;14), and cardiac stage llIA/IIIB
were associated with worse EFS, whereas treatment with Dara-
CyBorD was associated with better EFS. In a multivariate regres-
sion analysis, t(11;14), dFLC of >18 mg/dL, cardiac stage llIA/IIIB,
and treatment group remained as independent prognostic factors
for EFS (Table 2). We compared the OS difference between the
treatment groups based on baseline cardiac biomarkers, dFLC,
fluorescence in situ hybridization cytogenetics, and percentage of

BMPCs. We observed a significant improvement in OS with the
addition of Dara to CyBorD compared with CyBorD in patients with
low cardiac biomarkers at diagnosis (NT-pro BNP of <1800 pg/
mL, high sensitivity cardiac troponin T of <50 ng/L, or troponin T of
<0.035 ng/L; supplemental Figures 1 and 8) but not among
patients with adverse cardiac biomarkers levels at diagnosis
(supplemental Figures 2 and 4). In addition, patients with dFLC of
>18 mg/dL (supplemental Figure 6), and t(11;14) (supplemental
Figure 7) had longer OS with Dara-CyBorD than with CyBorD.
We did not observe OS difference between the treatment groups
in those with dFLC of <18 mg/dL at baseline (supplemental
Figure 5). Patients with BMPCs of <20% or >20% derived sur-
vival benefits from the addition of Dara to CyBorD backbone with a
greater benefit seen in the >20% BMPCs subgroup (supplemental
Figures 8 and 9). In a multivariate regression analysis accounting
for sex, baseline dFLC, and cardiac stage, treatment with Dara-
CyBorD was associated with a better OS compared with
CyBorD (Table 2).

We plotted OS based on treatment groups, with the CyBorD
group further subclassified based on Dara usage in subsequent
line(s) of therapy (Figure 3C). This analysis shows that there was
no significant difference in OS between patients treated with
frontline Dara-CyBorD and those who received frontline CyBorD
with subsequent Dara usage (HR, 0.99; 95% CI, 0.59-1.64; P =
.96), whereas no use of Dara at any line was associated with
inferior survival (Dara-CyBorD vs CyBorD without subsequent use
of Dara [HR, 0.31; 95% ClI, 0.20-0.49; P<.001]; frontline CyBorD
with subsequent use of Dara vs CyBorD without subsequent Dara
[HR, 0.41; 95% Cl, 0.27-0.64; P < .001]).

Outcomes by baseline cardiac stage

The EFS was significantly better in the Dara-CyBorD group than in
the CyBorD group across cardiac stages |, Il, and lllIA (Figure 4A-
C). A statistically significant OS benefit for Dara-CyBorD
compared with CyBorD was seen only in patients with cardiac
stage Il (Figure 5B) and borderline survival benefit for cardiac stage
A (Figure 5C). Cardiac stage | (no cardiac involvement) had
excellent survival regardless of the treatment group. In patients with
cardiac stage llIB (n = 48; Dara-CyBorD, n = 16; CyBorD, n = 32),
7 patients (43.79%) in the Dara-CyBorD group and 15 patients
(46.8%) in the CyBorD group had died within 6 months of treat-
ment initiation (P = .99) and there was no statistical difference in
EFS or OS between the 2 treatment groups over time, with 2-year
EFS and OS dismal at 12.5% vs 9.3% and 15.6% vs 40.6% for
Dara-CyBorD and CyBorD, respectively (Figures 4D and 5D).

This real-world large study confirms the superiority of Dara-CyBorD
over CyBorD in newly diagnosed AL amyloidosis in achieving a
rapid and deep hematological response, higher and deeper rates of
cardiac response, and lower early mortality. As a result, patients
treated with frontline Dara-CyBorD had superior EFS and OS than
with CyBorD owing to the higher response rates with Dara-
CyBorD. This real-world analysis showed an OS benefit with
Dara-CyBorD compared with CyBorD in patients with newly
diagnosed AL amyloidosis who were assessed and treated at a
large referral center for AL amyloidosis, which was also recently
reported by the ANDROMEDA study investigators.®’
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Survival outcomes by treatment group. (A) EFS comparing Dara-CyBorD vs CyBorD (2-year EFS, 65.2% vs 25.9%; HR, 0.36; 95% CI, 0.27-0.47; P < .001).
(B) OS comparing Dara-CyBorD vs CyBorD (2-year OS, 82.0% vs 69.6%; HR, 0.53; 95% Cl, 0.36-0.79; P = .003). (C) OS comparing Dara-CyBorD vs frontline CyBorD with
subsequent use of Dara vs frontline CyBorD without subsequent Dara use (2-year OS, 82.0% vs 84.6% vs 53.4% [P <.001]; Dara-CyBorD vs CyBorD with subsequent Dara use

[P=.96]; Dara-CyBorD vs frontline CyBorD without subsequent Dara use [P <.001]; frontline CyBorD with subsequent use of Dara vs frontline CyBorD without subsequent Dara

use [P <.001]).

Univariate and multivariate regression analysis, EFS and OS

EFS 0s
Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis
Odds ratio (95% CI) P value Odds ratio (95% CI) P value Odds ratio (95% CI) P value Odds ratio (95% CI) P value

Age, >65y 0.99 (0.65-1.5) .97 Not included 1.32 (0.84-2.07) 22 Not included

Male 1.1 (0.73-1.8) .55 Not included 1.48 (0.93-2.41) .08 1.35 (0.91-2.06) 13
Light chain isotype A (reference k) 1.86 (1.11-3.21) .02 1.30 (0.64-2.68) 46 0.80 (0.46-1.36) 42 Not included

BMPCs of >20% 1.03 (0.62-1.73) .88 Not included 1.27 (0.74-2.12) .36 Not included

dFLC >18 mg/dL 2.58 (1.67-4.01) <.001 2.15 (1.18-3.96) .01 1.35 (0.85-2.15) 19 1.11 (0.75-1.67) .59
t(11;14) 1.69 (1.03-2.77) .03 1.94 (1.08-3.54) .02 0.83 (0.48-1.42) .50 Not included

Proteinuria >5 g/24 h 0.94 (0.568-1.54) .81 Not included 0.78 (0.45-1.31) .35 Not included

Mayo 2004 with European 3.17 (2.05-5.09) <.001 3.29 (1.81-6.16) <.001 5.71 (3.45-9.67) <.001 4.29 (2.78-6.79) <.001

modification stage IIA/IIB
Dara-CyBorD (vs CyBorD) 0.15 (0.08-0.27) <.001 0.37 (0.2-0.53) <.001 0.33 (0.20-0.54) <.001 0.55 (0.33-0.86) .01

P values <0.05 in bold indicate statistical significance.
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EFS based on cardiac stage stratified by treatment group. (A) Cardiac stage | (2-year EFS, 80% vs 30 %; HR, 0.22; 95% CI, 0.10-0.46; P < .001). (B) Cardia
stage Il (2-year EFS, 77.1% vs 37.1%; HR, 0.29; 95% CI, 0.17-0.48; P<.001). (C) Cardiac stage lllA (2-year EFS, 62.2% % vs 22.2%; HR, 0.34; 95% Cl, 0.21-0.566; P<.001).
(D) Cardiac stage llIB (2-year EFS, 12.5% vs 9.3%; HR, 0.89; 95% Cl, 0.48-1.66; P =.72).

The overall hematological response to a frontline bortezomib-based
regimen is ~60% to 65%, with ~20% achieving a hematological
CR°® In the ANDROMEDA trial, with the addition of Dara to
CyBorD, the hematological CR improved to 53%.'® We have
identified a similar finding, with a 6-month hematological CR rate of
39.5%, with 563.7% in the Dara-CyBorD group achieving hemato-
logical CR as best response. The deeper hematological responses
with Dara-CyBorD compared with CyBorD led to a higher likelihood
of achieving a stringent FLC response (dFLC of <1 mg/dL and
involved free light chain of <2 mg/dL), which are associated with a
superior organ response and OS, independent of the traditional
hematological response criteria.®>?%?° Our lower hematological CR
rates compared with the results reported in the ANDROMEDA study
may be a result of the use of a mass spectrometry—based immu-
nofixation assay in our study compared with the traditional immu-
nofixation assay in the ANDROMEDA study, with the former being
more sensitive in detecting low levels of monoclonal protein, thus
less likely to achieve a hematological CR.*°

We have demonstrated an improved cardiac response with the use
of Dara-CyBorD at similar rates to what has been reported in the
ANDROMEDA study. In addition, we report that this improved

cardiac response rate extends into the 12-month landmark. Deeper
cardiac responses (ie, cardiac VGPR or better), an important factor
for survival,”® were noted with Dara-CyBorD. However, unlike the
ANDROMEDA study, we could not demonstrate a difference in
renal response between the 2 treatment groups at the 6- and 12-
month landmarks, albeit at best renal response, higher renal
response rates were noted in the Dara-CyBorD arm compared with
the CyBorD arm. This may be explained by the higher ASCT and/or
second-line therapy use in the CyBorD group in this study than in
the ANDROMEDA trial (66.6% vs 13.4%, respectively). In addition,
we have found that more patients in the Dara-CyBorD arm ach-
ieved renal CR, and renal VGPR or better at best response to first-
line therapy compared with CyBorD and the risk of progression to
ESRD was also lower in the Dara-CyBorD group. A recent study
has shown that among patients with renal AL amyloidosis, those
who achieve a renal VGPR or better have a lower cumulative
incidence of progression to dialysis.”* Therefore, we anticipate
fewer patients in the current era may eventually develop ESRD.

We confirm the post-hoc analysis from the ANDROMEDA trial that
demonstrated that patients with cardiac stage |, I, and IlIA had
better EFS from the addition of Dara.®" However, we did not find an
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OS based on cardiac stage stratified by treatment group. (A) Cardiac stage | (2-year OS, 100% vs 96.5%; HR, 0.14; 95% ClI, 0.004-4.11; P=.25). (B) Cardiac
stage Il (2-year OS, 97.6 % vs 78.9%; HR, 0.10; 95% Cl, 0.04-0.24; P = .004). (C) Cardiac stage lllA (2-year OS, 76.9 % vs 61.9%; HR, 0.57; 95% Cl, 0.30-1.10; P=.12).
(D) Cardiac stage llIB (2-year OS, 15.6% vs 40.6%; HR, 1.25; 95% Cl, 0.62-2.53; P = .48).

EFS benefit in the Dara-CyBorD group over CyBorD in patients in
stage llIB, a patient population that was excluded from the
ANDROMEDA trial. Despite EFS benefit with Dara-CyBorD across
cardiac stages | to llIA, this study shows that the patients who
mostly benefited from Dara-CyBorD over CyBorD in terms of OS
were mostly patients at earlier cardiac stage (but not cardiac stage
| who have exceptionally low mortality rate, given lack of cardiac
involvement). Thus, the patients who mostly benefited from Dara-
CyBorD were patients with cardiac stage Il, with a marginal
benefit for patients with cardiac stage IlIA disease. Patients with
stage IlIB did not seem to gain any benefit from the addition of Dara
to CyBorD. This stands in contrast to few other studies showing
that Dara improved the outcome of these very high-risk patients.
Oubari et al reported a multicenter study of patients with stage IlIB
cardiac amyloidosis (n = 119) from Europe and outcomes were
superior for patients treated with a frontline Dara-based regimen
than other regimens.®? Similarly, Chakraborty et al reported a
multicenter study (n = 19) from the United States showing a 1-year
OS of 68% in patients with stage llIB cardiac amyloidosis.®® Shen
et al reported encouraging results with Dara, bortezomib, and
dexamethasone in stage llIB cardiac amyloidosis, achieving a 50%
cardiac response at 6 months and a 2-year OS of 65%.%* Similarly,
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a European Myeloma Network phase 2 study demonstrated the
safety and meaningful clinical activity of this combination, with a
VGPR or better of 55% and a median OS of 10.3 months.®®
However, that study initially treated patients with Dara and dexa-
methasone alone to mitigate potential cardiac toxicity associated
with the full Dara-CyBorD regimen. Our study excluded patients
treated with modified Dara-CyBorD regimens, precluding analysis
of this strategy’s impact on survival in the stage lIB group. Further
research is needed to optimize treatment for this fragile population.

Lenalidomide, an immunomodulatory drug, may enhance hemato-
logical response when combined with Dara, bortezomib, and
dexamethasone. This combination is increasingly used in multiple
myeloma with excellent efficacy.>® However, its use in advanced
cardiac AL amyloidosis is limited by poor tolerability. Kastritis et al
reported deep hematological responses with a bortezomib, low-
dose lenalidomide, and dexamethasone regimen in newly diag-
nosed AL amyloidosis but also observed increased toxicity.>”
Larger studies are needed to further evaluate this approach.

Early deaths driven by advanced cardiac and/or multiorgan
involvement have remained a major challenge, with up to 40% of
patients dying within 6 months in historical cohorts.*®° In the era



of novel plasma cell-directed therapies, early deaths have declined
over the last 4 decades. A study from our institution of unselected
patients with AL diagnosed between 2000 and 2014 highlighted a
significant reduction in early mortality from 37% in the 2000-2004
period to 25% and 24% in the years 2005-2009 and 2010-2014,
respectively.” Although the current study has a specific patient
population, it is nonetheless encouraging to note the early death
rate in this study was lower than the above figures and reached
8.8% in the Dara-CyBorD group.

Novel therapies are urgently needed for relapsed and refractory AL
amyloidosis. Given disease rarity and heterogeneity, multidomain
composite end points are essential for evaluating new treatments in
clinical trials. Composite progression end points, such as major
organ dysfunction—progression free survival used in the
ANDROMEDA trial, can facilitate early efficacy detection and have
regulatory approval. Identifying such clinically meaningful endpoints
is crucial for accelerating the development and approval of new
therapies.

The strengths of this study include the large sample size of
consecutive patients with AL amyloidosis. This study reflects the
strength of collaboration between community physicians and a
large academic center in treating patients with rare and challenging
diseases such as AL amyloidosis. There are several limitations to
our study. Given its retrospective design and resultant selection
bias, results need to be interpreted with caution. Because of
missing data at the landmark, we imputed responses for ~3% to
5% of patients for cardiac response and 11% to 14% of patients
for renal response. The follow-up in patients treated with Dara-
CyBorD was significantly short compared with the CyBorD
group. Hence, some of the analyses are premature and we pro-
vided landmark analyses when appropriate.

In conclusion, Dara-CyBorD is an effective regimen that can ach-
ieve a rapid and deep hematological response, deep organ
responses, and provides an OS benefit in AL amyloidosis when
compared with CyBorD. This study provides important insight into
the real-world experience with this regimen and supports the cur-
rent benchmark of a contemporary Dara-based induction regimen
in AL amyloidosis, with a high likelihood of successful translation to
real-world practice and potential survival advantage, reflecting
other experiences derived from clinical trials in a similar context.*°
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