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Outline
1. Major advances revolve around 3 phase III clinical trials

• Bortezomib-based
• Ixazomib-based
• Daratumumab-based

2. Staging
• Important to understand prognostic criteria for context of study 

population

3. Response
• Important to study response criteria to understand the results

• criteria to measure impact on clone
• criteria to measure impact of organs
• criteria to measure disease related organ failure or death



Disclosures

• Akcea, Sanofi, Celgene, Janssen, Takeda, Amgen  - honoraria



Shameem Mahmood et al. Haematologica 2014;99:209-221

• AL amyloidosis leads 
to  organ dysfunction 
due to the fibril 
deposition

• AL amyloid is caused
an underlying clonal 
disorder



Importance of staging in trial populations

• In early Mayo cardiac patients early death is unlikely thus the goal is 
preventing further fibril deposition and maintaining/improving organ 
function
• Depth of response crucial in staving off fibrils but if patients survive long enough they 

will maximally benefit from chemo efforts and live a long time (>10yr)

• In advanced Mayo cardiac patients the big problem is overcoming severe 
vital organ dysfunction which drives early death (largely cardiac)
• Is rapid clonal control enough or is the organ to far gone?

• Depth of response is important but even with effective therapy patient might not live 
long enough to maximally benefit

• Remember, that early death is a problem in frontline thus the impact of 
Mayo stage in the relapse setting is less clear



Staging: Importance of the heart

• Cardiac involvement is the most predictive with respect to 
survival. 

Dispenzieri A et al, J Clin Oncol 2004;22:3751-7

Cardiac Biomarkers:
NT-proBNP <39 pMol/L (~330ng/L)

Troponin-T <0.03 ng/L

Wechalekar A et al, BLOOD 2013



Response – Plasma Cell Control

Palladini et al, JCO 2012

• Depth of response is key!
• Also recorded maximal response depth is affected by 

timing of death
• Early death may have been in a patient on their way to 

a CR
• Early death can occur in patients who have achieved a 

CR

CR - Normalization of the sFCL levels and ratio, 
negative serum and urine immunofixation 
VGPR - dFLC to 40 mg/l 
PR - 50% reduction in the dFLC
NR – less than 50% reduction



Organ response
• Cardiac response: decrease of N-terminal pronatriuretic peptide type 

B (NT-proBNP) > 30% and > 300 ng/L in patients who had baseline 
NT-proBNP > 650 ng/L

• Renal response (2005 criteria): 50% decrease in proteinuria in the 
absence of a > 25% decrease in eGFR

• Renal response (2014 criteria): Renal response is defined as a 
decrease in proteinuria ≥ 30% or a drop of proteinuria below 0.5 
g/24h in the absence of renal progression (ie, renal progression is 
defined as a decrease in eGFR ≥ 25%)

Gertz et al, AJH 2005
Palladini et al, JCO 2012



• Still remains toxic with 5% TRM 
(vs < 1% in MM)

• Due to multi-system disease 
and significant co-morbidity 
only 25% ever qualify

• Need an experienced centre to 
do them

Median EFS – 31.2m
Median OS – 75.6m



was 21 months. This was also longer in patients receiving
full-dose treatment (median 30 versus13 months, P<0.001,
Figure 1B). Twenty-five patients died in the first 3 months
after diagnosis, before being evaluable for response. All of
them were treated w ith attenuated MDex and represented
18% of the patients in this group.

The baseline levels of the difference between involved
and uninvolved free light chains (dFLC), NT-proBNP, and
cardiac troponin I (cTnI) were found to be significant pre-
dictors of survival. The best prognostic cutoffs w ere dFLC
>180 mg/L, NT-proBNP >1800 ng/L, and cTnI >0.07
ng/mL. Interestingly, the NT-proBNP and dFLC cutoffs
were the same as those recently proposed by Kumar and
co-workers in the revised Mayo Clinic staging system,
w hich used cardiac troponin T instead of cTnI.39

Combining these cutoffs, we were able to discriminate
four groups w ith significantly different outcomes (Figure
2). The Cox univariable and multivariable analyses of sur-
vival based on variables observed at diagnosis is shown in
Table 3. We generated a multivariable model including
New York Heart Association class, and found that the use
of high-dose dexamethasone was associated w ith an inde-
pendent survival advantage. Recently, it has been shown
that subjects w ith both NT-proBNP >8500 ng/L and sys-
tolic blood pressure <100 mmHg are at high risk of early
death.40 Overall, 62 patients had NT-proBNP >8500 ng/L
(50 receiving attenuated MDex), and their median survival
was 7 months. Only nine stage III patients w ith both NT-
proBNP >8500 ng/L and systolic blood pressure <100
mmHg were included in the present study, and all of them
died, w ith a median survival of 3.1 months (range, 1.9-
79.0 months). They all received attenuated MDex. 

In the 3-month landmark analysis, hematologic
response to treatment significantly improved survival
(Figure 3A), w ith best outcomes observed for those who
obtained a complete response (93% 5-year survival) com-
pared to those w ith a very good partial response (60%),
partial response (37%) and no response (22%). Complete
response had the greatest impact on time to second-line
therapy or death, w ith only 21% of patients requiring fur-
ther treatment at 5 years, compared w ith 67% of those
with a very good partial response and 81% of those w ith
a partial response (Figure 3B). Cardiac response and pro-
gression as assessed by changes in NT-proBNP significant-
ly affected overall survival. The median survival of
patients w ho attained NT-proBNP response w as 82
months, compared to 48 months in patients w ith stable
NT-proBNP, and 24 months in those in whom NT-proBNP
progressed (P=0.001). Importantly, hematologic response
was associated w ith better survival in each of the four risk
stages (Figure 4). In a multivariable analysis including
patients who survived at least 3 months, hematologic
response (HR 0.24, P<0.001) and stage (HR 1.86, P<0.001)
were independent prognostic factors.

Second-line therapy after mephalan and dexamethasone
Of the 72 patients who survived at least 3 months but

did not respond to MDex, three refused further treatment
and 24 (33%) died before second-line therapy could be ini-
tiated. Among the remaining 45 refractory patients, 23
received cyclophosphamide, thalidomide and dexametha-
sone (CTD), 19 received bortezomib plus dexamethasone
(BDex), and three underwent ASCT w ith melphalan 140
mg/m2. None of the transplanted patients responded. Of
the 23 subjects treated w ith CTD, only three (13%)

G. Palladini et al.

746 haematologica | 2014; 99(4)

Figure 1. Survival and time to second-line therapy or death according
to treatment intensity. (A) Overall survival (median 88 vs. 20 months,
P<0.001). (B) Time to second-line therapy or death (median 30 vs.
13 months, P<0.001).

Figure 2. Survival according to the revised staging system. The
revised staging system is based on NT-proBNP (cutoff 1800 ng/L),
cTnI (cutoff 0.07 ng/mL), and dFLC (cutoff 180 mg/L). Stage I, II, III,
and IV patients have none, one, two or three markers above the cut-
offs, respectively. Stage I, median survival not reached. Stage II,
median survival 52 months (P=0.003 compared to stage I). Stage III,
median survival 19 months (P=0.003 compared to stage II). Stage
IV, median survival 7 months (P=0.030 compared to stage III).
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was 21 months. This was also longer in patients receiving
full-dose treatment (median 30 versus13 months, P<0.001,
Figure 1B). Twenty-five patients died in the first 3 months
after diagnosis, before being evaluable for response. All of
them were treated w ith attenuated MDex and represented
18% of the patients in this group.

The baseline levels of the difference between involved
and uninvolved free light chains (dFLC), NT-proBNP, and
cardiac troponin I (cTnI) were found to be significant pre-
dictors of survival. The best prognostic cutoffs were dFLC
>180 mg/L, NT-proBNP >1800 ng/L, and cTnI >0.07
ng/mL. Interestingly, the NT-proBNP and dFLC cutoffs
were the same as those recently proposed by Kumar and
co-workers in the revised Mayo Clinic staging system,
w hich used cardiac troponin T instead of cTnI.39

Combining these cutoffs, we were able to discriminate
four groups w ith significantly different outcomes (Figure
2). The Cox univariable and multivariable analyses of sur-
vival based on variables observed at diagnosis is shown in
Table 3. We generated a multivariable model including
New York Heart Association class, and found that the use
of high-dose dexamethasone was associated w ith an inde-
pendent survival advantage. Recently, it has been shown
that subjects w ith both NT-proBNP >8500 ng/L and sys-
tolic blood pressure <100 mmHg are at high risk of early
death.40 Overall, 62 patients had NT-proBNP >8500 ng/L
(50 receiving attenuated MDex), and their median survival
was 7 months. Only nine stage III patients w ith both NT-
proBNP >8500 ng/L and systolic blood pressure <100
mmHg were included in the present study, and all of them
died, w ith a median survival of 3.1 months (range, 1.9-
79.0 months). They all received attenuated MDex. 

In the 3-month landmark analysis, hematologic
response to treatment significantly improved survival
(Figure 3A), w ith best outcomes observed for those who
obtained a complete response (93% 5-year survival) com-
pared to those w ith a very good partial response (60%),
partial response (37%) and no response (22%). Complete
response had the greatest impact on time to second-line
therapy or death, w ith only 21% of patients requiring fur-
ther treatment at 5 years, compared w ith 67% of those
with a very good partial response and 81% of those w ith
a partial response (Figure 3B). Cardiac response and pro-
gression as assessed by changes in NT-proBNP significant-
ly affected overall survival. The median survival of
patients w ho attained NT-proBNP response w as 82
months, compared to 48 months in patients w ith stable
NT-proBNP, and 24 months in those in whom NT-proBNP
progressed (P=0.001). Importantly, hematologic response
was associated w ith better survival in each of the four risk
stages (Figure 4). In a multivariable analysis including
patients who survived at least 3 months, hematologic
response (HR 0.24, P<0.001) and stage (HR 1.86, P<0.001)
were independent prognostic factors.

Second-line therapy after mephalan and dexamethasone
Of the 72 patients who survived at least 3 months but

did not respond to MDex, three refused further treatment
and 24 (33%) died before second-line therapy could be ini-
tiated. Among the remaining 45 refractory patients, 23
received cyclophosphamide, thalidomide and dexametha-
sone (CTD), 19 received bortezomib plus dexamethasone
(BDex), and three underwent ASCT w ith melphalan 140
mg/m2. None of the transplanted patients responded. Of
the 23 subjects treated w ith CTD, only three (13%)
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Figure 1. Survival and time to second-line therapy or death according
to treatment intensity. (A) Overall survival (median 88 vs. 20 months,
P<0.001). (B) Time to second-line therapy or death (median 30 vs.
13 months, P<0.001).

Figure 2. Survival according to the revised staging system. The
revised staging system is based on NT-proBNP (cutoff 1800 ng/L),
cTnI (cutoff 0.07 ng/mL), and dFLC (cutoff 180 mg/L). Stage I, II, III,
and IV patients have none, one, two or three markers above the cut-
offs, respectively. Stage I, median survival not reached. Stage II,
median survival 52 months (P=0.003 compared to stage I). Stage III,
median survival 19 months (P=0.003 compared to stage II). Stage
IV, median survival 7 months (P=0.030 compared to stage III).
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Amyloidosis

Introduction

In 2004, the introduction of oral melphalan and dexametha-
sone (MDex) in the treatment of AL amyloidosis offered
patients who were too frail to undergo autologous stem cell
transplantation (ASCT) a viable alternative that could grant a
high response rate and prolonged survival.1,2 Subsequently, a
multicenter randomized trial from a French group failed to
demonstrate an advantage in terms of response rate and sur-
vival for patients undergoing ASCT over those receiving
MDex.3 However, these trials were designed before the era of
biomarker-based risk stratification and evaluation of
response, which are now considered essential in the manage-
ment of AL amyloidosis.4 Other studies that included a
greater proportion of subjects w ith advanced cardiac involve-
ment had less encouraging results, w ith a lower rate of
response and shorter survival.5-7

Oral MDex has been adopted as standard treatment for AL
amyloidosis in several referral centers.8-16 At our center, MDex
was offered to all patients w ith AL amyloidosis who did not
satisfy eligibility criteria for ASCT between 2004 and 2009.10

To increase the tolerability of this regimen, the dose of dex-
amethasone was reduced in subjects w ith advanced disease.
More recently, novel agents, such as lenalidomide17-22 and, par-
ticularly, bortezomib,23,24 gave very promising results in com-

bination w ith alkylators in small phase II studies or retrospec-
tive series, and a randomized and stratified phase III trial is
ongoing in Europe and Australia to compare MDex w ith the
combination of bortezomib and MDex (BMDex) (www.clini-
caltrials.gov NCT01277016). The results of this trial are eagerly
awaited, but w ill not be available for at least 2 years.
Nevertheless, although the safety and efficacy of these com-
binations and of standard treatment have not been formally
compared, there is an increasing tendency to treat patients
w ith AL amyloidosis w ith bortezomib, steroid, and alkylators
frontline.

Thus, pending the results of clinical trials, there is the need
for large studies assessing the safety and efficacy of the cur-
rent standard of care according to recent standards, including
risk stratification and evaluation of response based on cardiac
biomarkers and free light chain (FLC) measurements. In the
present study we report the outcome of risk-adapted MDex
in 259 consecutive patients w ith AL amyloidosis who were
treated at our center between 2004 and 2009. 

Methods

Between 2004 and 2009, all the patients w ith AL amyloidosis newly

diagnosed at the Pavia Amyloidosis Research and Treatment Center

©2014 Ferrata Storti Foundation. This is an open-access paper. doi:10.3324/haematol.2013.095463
The online version of this article has a Supplementary Appendix.
Manuscript received on July 22, 2013. Manuscript accepted on November 4, 2013.
Correspondence: gmerlini@unipv.it

The combination of oral melphalan and dexamethasone is considered standard therapy for patients with light-chain
amyloidosis ineligible for autologous stem cell transplantation. However, previous trials reported different rates of
response and survival, mainly because of the different proportions of high-risk patients. In the present study, includ-
ing a total of 259 subjects, we treated 119 patients w ith full-dose melphalan and dexamethasone (dexamethasone 40
mg days 1-4), and 140 patients with advanced cardiac disease with an attenuated dexamethasone schedule (20 mg).
Hematologic response rates were 76% in the full-dose group and 51% in the patients receiving the attenuated sched-
ule; the corresponding complete response rates were 31% and 12%, respectively. The median survival was 7.4 years
in the full-dose group and 20 months in the attenuated-dose group. Use of high-dose dexamethasone, amino-termi-
nal pro-natriuretic peptide type-B >1800 ng/L, a difference between involved and uninvolved free light chains of >180
mg/L, troponin I >0.07 ng/mL, and response to therapy were independent prognostic determinants. In
relapsed/refractory subjects bortezomib combinations granted high hematologic response rates (79% and 63%,
respectively), proving the most effective rescue treatment after melphalan and dexamethasone. In summary, melpha-
lan plus dexamethasone was highly effective with minimal toxicity, confirming its central role in the treatment of AL
amyloidosis. Future randomized trials will clarify whether bortezomib is best used in frontline combination with
melphalan and dexamethasone or as rescue treatment.

Oral melphalan and dexamethasone grants extended survival 
with minimal toxicity in AL amyloidosis: long-term results 
of a risk-adapted approach
Giovanni Palladini,1 Paolo Milani,1,2 Andrea Foli,1 Laura Obici,1 Francesca Lavatelli,1 Mario Nuvolone,1

Riccardo Caccialanza,3 Stefano Perlini,1,2 and Giampaolo Merlini1

1Amyloidosis Research and Treatment Center, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy and Department of Molecular

Medicine, University of Pavia; 2Department of Internal Medicine, Fondazione IRCCS Policlinico San Matteo and University of Pavia;
3Nutrition and Dietetics Service, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy

ABSTRACT

88m vs 20m 30 vs 13m



“Standards of care” – Proteasome 
inhibitors

• Targets inherent protein stress 
experienced by antibody 
producing cells

• Have significant direct anti-
plasma cell activity

• Single agent activity is seen 
with each agent

• Safe in renal failure 
(bortezomib)

• Also pairs well with a number of
drugs Nunes A, Seminars in Oncology, 2017
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• Randomized phase III trial 
comparing:

1. Melphalan Dexamethasone
1. Oral melphalan 0.22 mg/kg and 

dexamethasone 40 mg daily for 4 
consecutive days every 28 days x 
9 cycles

2. Bortezomib-Mdex
1. Addition of bortezomib as:

1. Days 1, 4, 8, 11/28 days (cycle 
1-2)

2. Days 1, 8, 15, 22/35 days (cycle 
3-8)

• The primary end point was 
overall hematologic response 
rate after 3 cycles. 

• Key secondary efficacy end 
points were: 
• CR and VGPR rate after 3 cycles 

and after completion of therapy 
• Overall hematologic response rate 

at completion of therapy 
• Organ response rates at 3, 6, and 

9 months 
• Quality of life (QoL) after 3 cycles
• OS 
• PFS



Median ~ NR vs 34m

Median ~ 12 vs 36m

≥ VGPR 16 (29) 29 (55) 



• Take home points
• Bortezomib + Alkylator + steroid is new standard in AL amyloid

• Deeper response and better survival

• Consistent with prior RWE experience

• Challenges remain regarding best way to assess long-term organ response

• Early death confounder

• Late responses (>12m)

• Adequate power

• Revision of organ response criteria



Primary Results from the Phase 3 Tourmaline-AL1 Trial of 
Ixazomib-Dexamethasone Versus Physician's Choice of 
Therapy in Patients (Pts) with Relapsed/Refractory Primary 
Systemic AL Amyloidosis (RRAL)

• Built upon success of PI’s in 
AL amyloidosis

• Further advantages of 
Ixazomib:
• Oral mode of delivery
• Better neurologic toxicity 

profile
• Reduced GI toxicity

• Focus on relapsed patients 
(1-2 prior lines but not PI 
refractory)

• Intervention:
1. Ixa (4.0 mg, d 1, 8, 15) plus Dex (20 mg, d 1, 8, 15, 22) 
2. Physician's choice (Dex alone or plus melphalan [M], 

cyclophosphamide [C], thalidomide [T], or 
lenalidomide [L]) in 28-d cycles 

• All until disease progression or unacceptable toxicity 
(or best response plus 2 cycles or maximum 18 mos
therapy/600 mg total dose for MDex). 

• Primary endpoints were:
1. Overall hematologic response rate
2. Death or vital organ deterioration at 2 yrs. 

• Key secondary endpoints were OS, hematologic CR 
rate, hematologic/vital organ PFS, time to vital organ 
deterioration or mortality, duration of hematologic 
response, and safety

Dispenziari et al, ASH 2019



• Hematologic responses:
• 53% (Ixa-dex) vs 51% (PC) 

(odds ratio 1.10 [95% CI 0.60-
2.01], p=0.762) 

• CR rates: 
• 26% (Ixa-dex) vs 18% (PC)

• Vital organ response rates:
• 36% (Ixa-Dex) vs 11% (PC) 

• Cardiac response rate: 18% vs 5%

• Renal response rate: 28% vs 7%

Primary Results from the Phase 3 Tourmaline-AL1 Trial of 
Ixazomib-Dexamethasone Versus Physician's Choice of 
Therapy in Patients (Pts) with Relapsed/Refractory Primary 
Systemic AL Amyloidosis (RRAL)



Dispenziari et al, ASH 2019

**

**

**

**

• Impacted by subsequent 
therapies

• Impacted by sub-optimal 
response (?PR) as per 
physician’s discretion

• Reflects impact of clonal 
control 

**

Primary Results from the Phase 3 Tourmaline-AL1 Trial of 
Ixazomib-Dexamethasone Versus Physician's Choice of 
Therapy in Patients (Pts) with Relapsed/Refractory Primary 
Systemic AL Amyloidosis (RRAL)



• Take home message:
• Failed to meet trial endpoints (“negative” trial?)

• Problem of trial design but agent is clearly active

• Control arm is heterogeneous and comprised “good + active” options

• If focus on depth of response and duration of clonal control there is a strong 
signal of activity… PR is easy to achieve but is NEVER enough

• CR rate for bortezomib in relapse is ~20%

• Expectation of organ improvement at a defined time is fraught with problems in 
heterogenous disease with heterogeneous organ response definitions

• Further, this improved disease control likely helped drive improvement in organ 
function and prevention of deterioration

• As these are “good risk” patients impact on OS will take years

Primary Results from the Phase 3 Tourmaline-AL1 Trial of 
Ixazomib-Dexamethasone Versus Physician's Choice of 
Therapy in Patients (Pts) with Relapsed/Refractory Primary 
Systemic AL Amyloidosis (RRAL)
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Study Design

DARA, daratumumab; SC, subcutaneous; CyBorD, cyclophosphamide/bortezomib/dexamethasone; AL, amyloid light chain; eGFR, estimated glomerular filtration rate; QW, weekly; Q2W, every 2 weeks; Q4W, every 4 weeks; ECOG, Eastern 
Cooperative Oncology Group; CR, complete response; MOD-PFS, major organ deterioration progression-free survival; OS, overall survival.
aDexamethasone 40 mg IV or PO, followed by cyclophosphamide 300 mg/m2 IV or PO, followed by bortezomib 1.3 mg/m2 SC on Days 1, 8, 15, and 22 in every 28-day cycle for a maximum of 6 cycles. Patients will receive dexamethasone 20 mg on the 
day of DARA SC dosing and 20 mg on the day after DARA SC dosing. 

Stratification criteria:
▪ Cardiac stage (I vs II vs IIIA)
▪ Transplant typically offered in local country (yes vs no)
▪ Creatinine clearance (≥60 mL/min vs <60 mL/min)

Primary endpoint: Overall hematologic CR rate

Secondary endpoints: MOD-PFS, organ response rate, time to 
hematologic response, overall survival, safety

DARA SC 1,800 mg 
QW Cycles 1-2, Q2W 
Cycles 3-6 + CyBorDa

weekly x 6 cycles
n = 195

DARA SC 1,800 mg 
Q4W until 

MOD-PFS or 
maximum of 

24 cycles

Observation until MOD-PFS 
(if DARA SC discontinued 

prior to MOD-PFS)

Observation until MOD-PFS

Treatment Phase Post-treatment Phase

CyBorDa

weekly x 6 cycles
n = 193Sc
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Key eligibility criteria:

• AL amyloidosis with 1 organ 
impacted

• No prior therapy for AL amyloidosis 
or MM

• Cardiac stage I-IIIA (Mayo 2004)

• eGFR 20 mL/min

ANDROMEDA is a randomized, open-label, active-controlled, phase 3 study of 

DARA SC plus CyBorD versus CyBorD alone in newly diagnosed AL amyloidosis



Hematologic Complete Response: Primary Endpoint

‒ The CR rate at 6 months was consistent 
with overall CR rate 

• 50% DARA-CyBorD vs 14% CyBorD 
(odds ratio 6.1, P<0.0001)

‒ Median time to CR:a

• DARA-CyBorD: 60 days

• CyBorD: 85 days0
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80

100

DARA-CyBorD CyBorD

C
R

, %

53% 

18% 

n = 195 n = 193

Hematologic CR odds ratio 5.1 
(95% CI, 3.2-8.2) P<0.0001

aAmong responders (DARA-CyBorD, n = 179; CyBorD, n = 148).

Responses with DARA-CyBorD were deeper and achieved more rapidly



Subgroup Analysis: Hematologic CR Rate

Improvement in hematologic CR with DARA-CyBorD was consistent across subgroups

ECOG, Eastern Cooperative Oncology Group; DARA, daratumumab; CyBorD, cyclophosphamide/bortezomib/dexamethasone, CR, complete response. 
aCardiac stage IIIA/IIIB includes both IIIA patients and patients that were IIIA at randomization and progressed to IIIB at Cycle 1, Day 1.

DARA-CyBorD

Favors CyBorD Favors DARA-CyBorD

Odds Ratio (95% CI)Subgroup n (% resp)

DARA-CyBorD CyBorD

0.1 1 10 100

n (% resp) Odds Ratio (95% CI)Subgroup
CyBorD

n (% resp)

Favors CyBorD Favors DARA-CyBorD

0.1 1 10 100

60 (55.6%)
44 (50.6%)

61 (56.5%)
43 (49.4%)

34 (54.8%)
50 (52.1%)

21 (44.7%)
41 (53.9%)
42 (58.3%)

Sex
Male
Female

Age
<65 years

Baseline weight
≤65 kg
>65-85 kg

Baseline cardiac stage
I
II
Ill

16 (13.7%)
19 (18.1%)

20 (20.6%)
15 (15.6%)

8 (10.8%)
14 (18.9%)

12 (27.9%)
16 (20.0%)
7 (10.0%)

≥65 years

Overall

20 (54.1%)>85 kg 13 (28.9%)

80 (53.0%)
18 (60.0%)
6 (42.9%)

Race
White
Asian
Others

28 (19.6%)
3 (8.8%)
4 (25.0%)

104 (53.3%) 35 (18.1%)

7.89 (4.12, 15.11)
3.07 (1.57, 5.99)

5.00 (2.68, 9.31)
5.28 (2.64, 10.55)

10.02 (4.12, 24.35)
4.66 (2.30, 9.44)

2.09 (0.87, 5.03)
4.69 (2.30, 9.53)

12.60 (5.07, 31.32)

2.90 (1.16, 7.22)

4.63 (2.75, 7.80)
15.50 (3.85, 6.26)
2.25 (0.48, 10.60)

5.13 (3.22, 8.16)

80 (57.1%)

24 (43.6%)

52 (48.6%)

45 (67.2%)

28 (54.9%)

23 (52.3%)

Cardiac involvement at baseline

Yes

No

Baseline renal stage

I

II

FISH t(11;14)

Abnormal

Normal

22 (16.1%)

13 (23.2%)

15 (14.9%)

15 (20.3%)

7 (12.7%)

13 (25.0%)

6.97 (3.96, 12.27)

2.56 (1.13, 5.80)

5.42 (2.78, 10.56)

8.05 (3.75, 17.24)

8.35 (3.18, 21.93)

3.29 (1.39, 7.78)

45 (50.0%)

59 (56.2%)

Baseline ECOG performance score

0

1 or 2

14 (19.7%)

21 (17.2%)

4.07 (1.99, 8.33)

6.17 (3.36, 11.33)

6 (31.6%)III 5 (27.8%) 1.20 (0.29, 4.94)

n (% resp)



Hematologic Overall Response

‒ Median time to ≥VGPR:a

• DARA-CyBorD: 17 days

• CyBorD: 25 days

Significantly higher rates of response were observed with DARA-CyBorD

ORR, overall response rate; CR, complete response; VGPR, very good partial response; PR, partial response; DARA, daratumumab; CyBorD, cyclophosphamide/bortezomib/dexamethasone.
aAmong responders (DARA-CyBorD, n = 179; CyBorD, n = 148).
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Major Organ Deterioration (MOD)-PFSa

‒ At a median follow-up of 11.4 
months, MOD-PFSa was improved 
with DARA-CyBorDb

• Results were consistent when 
not censored for subsequent 
therapy 

‒ Median time to next treatment:

• DARA-CyBorD: not reached

• CyBorD: 10.4 months

Treatment with DARA-CyBorD substantially delayed major organ deterioration

MOD-PFS, major organ deterioration progression-free survival; DARA, daratumumab; CyBorD, cyclophosphamide/bortezomib/dexamethasone; HR, hazard ratio.
aDefined as hematologic progression, end stage cardiac or renal disease, or death, whichever comes first; bAfter adjusting for dependent censoring due to subsequent therapy
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No. at risk

CyBorD

DARA SC + CyBorD

DARA-CyBorD vs CyBorD

HR (95% CI) 0.58 (0.37-0.93)

P value 0.0230



Organ Response at 6 monthsa

Cardiac and renal response rates were doubled with DARA-CyBorD versus CyBorD

DARA, daratumumab; CyBorD, cyclophosphamide/bortezomib/dexamethasone.
aOrgan response evaluable set (patients with organ involvement). 
bNominal P value.
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Subcutaneous Daratumumab + Cyclophosphamide, 
Bortezomib, and Dexamethasone (CyBorD) in Patients 
with Newly Diagnosed Light Chain (AL) Amyloidosis: 
Primary Results from the Phase 3 ANDROMEDA Study

• Take home message:
• Dara-CyBorD truly reflects the new standard of care

• Advances seen in virtually every sub-group examined

• Important safe and feasible in advanced (Mayo Stage IIIA) patients

• Clonal response is very fast

• Organ responses demonstrated

• Questions that remain:
• Impact in Mayo stage IIIB?

• Durability of responses (especially in those that achieve VGPR or CR) in 
comparison to ASCT

• Feasibility and effectiveness of retreatment

• Feasibility, effectiveness and necessity of incorporating into ASCT paradigm



Summary
• Available treatments in AL amyloidosis have expanded based on advancements 

in MM

• Gaps in prospective and AL specific data are slowly being filled with phase III 
data

• Bortezomib-based therapy is now formally established as a new  Canadian SoC 
in AL amyloid

• The addition of Daratumumab to the frontline Canadian SoC has led to 
unprecedented hematologic and organ responses as well as disease control over 
time

• Anti-fibril therapy efforts continue but remain elusive


