
Progetto Ematologia – Romagna

Titolo relazione

AMILOIDOSI AL 
L’approccio terapeutico 

Elena Zamagni 
Istituto di Ematologia «Seragnoli» 
Università degli Studi di Bologna 



Treatment of AL amyloidosis  
n  If the serum level of the amyloidogenic protein 

decreases,  involved organs are getting better, most of 
the time slowly, with different speed in different organs 

n  Liver > Kidney > heart > macroglossia  

Kappa light  
chain 
 
 
Gamma-GT 

Chemotherapy is  
not directly 

active on  
amyloidosis  

deposits 
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Patients in CR….fraction cured??? 
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Therapy	
  is	
  guided	
  by	
  biomarkers	
  

	
  

AL amyloidosis 

Cardiac damage 

Reduced 
survival 

Clonal, 
hematologic 

response 

Organ (cardiac) 
response 

Improved survival 

sFLC 
response 

NT-proBNP 
response 

Improved survival 
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Validated	
  criteria	
  for	
  early	
  assessment	
  of	
  response	
  to	
  chemotherapy	
  in	
  AL	
  

amyloidosis	
  based	
  on	
  biomarkers	
  
Hematologic response!

Cardiac response! Renal response!

Response! Definition!

Hematologic! CR: negative s&u IFE + normal 
FLCR!
VGPR: dFLC <40 mg/L!
PR: dFLC decrease >50%!

Cardiac! NT-proBNP decrease >30% & >300 
ng/L!

Renal! Proteinuria decrease >30%!

Palladini, et al. JCO 2012!
Palladini, et al. Blood 2014!

Response criteria were validate at 3 and 6 mos after treatment initiation!



 Al amyloidosis therapies, time line and response 
 rates (usually with dexamethasone) 

1965  1995  2000   2003   2006        2012    2016 

MP  ASCT MDEX     Thalidomide  Bortezomib    Pomalidomide  
           CTD        CyborD   70% 

30%  65%    65%  65%       80/94%   Ixazomib 
         Lenalidomide  Carlfizomib 

    60%     Daratumumab 
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Tsai et al. Blood 2012 

July 1994 – December 2011: 522 pts received HDM/SCT 

ASCT	
  in	
  AL	
  amyloidosis	
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Regimen! HR (CR)! OR! Common SAEs! 100-day 

mortality! PFS / OS (y)!

MDex!
vs.!

ASCT!

68% (32%)!
!

67% (41%)!

39%!
!

45%!

Overall 16%!
!

Hemodialysis 22%!

2%!
!

24%!

2.7 / 4.7!
!

2.7 / 1.8!

Jaccard et al, N Engl J Med 2007!

MDex	
  vs.	
  ASCT:	
  a	
  randomized	
  trial	
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To reduce the influence of early treatment 
related deaths, a landmark analysis has 
been performed that included only patients 
who survived for more than 6 months after 
randomization and who received their 
assigned treatment !

Jaccard et al, N Engl J Med 2007!
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Eligibility	
  for	
  ASCT	
  in	
  AL	
  amyloidosis	
  

	
  

NT-proBNP > 5000 pg/mL, 327 p. 

NT-proBNP < 5000 pg/mL, 41 p. 

P=0.0003! P<0.0001!

cTnT < 0.06 ng/mL, 49 p. 

cTnT > 0.06 ng/mL, 396 p. 

Gertz	
  et	
  al	
  BMT	
  2013	
  

D’Souza, et al. JCO 2015!

Exclusion from ASCT: serum troponin T level > 0.06 ng/mL and NT-proBNP level > 5000 pg/mL. 
Application of these SELECTION CRITERIA is capable of reducing TRM to < 2%.  
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ASCT	
  in	
  AL	
  amyloidosis	
  

	
  

Overall hematologic response: 71% 
Complete response: 35-37% (up to 60% 

with Bort) 
Median survival:7.6 years 

 
55% of patients in CR are projected to be 
alive at 14 years, with no deaths observed 
in patients with longer follow-up 

 
Feasible in 15-30% of the patients 

Seldin, et al. Blood 2015!
D’Souza, et al. JCO 2015!
Landau, et al. Leukemia 2013!
!Gatt et al. BJH 2013 
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Low-risk, transplant eligible 

(∼15%)!
(NT-proBNP <5000 ng/L, cTnT <0.06 
ng/mL, age <65 years, PS 0-2, eGFR 

>50 mL/min per 1.73 m2 unless on 
dialysis, NYHA class <III, EF >45%, 
sBP >90 mmHg (standing), DLCO 

>50%)!
!

• ASCT with MEL 200 mg/m2!

• Consider induction with 
CyBorD if BMPC >10% or if 

patient refuses upfront 
transplant!

• Consider BDex if <CR after 
ASCT!
!

Treatment	
  of	
  AL	
  amyloidosis	
  should	
  be	
  risk-­‐adapted	
  
	
  

adapted from Palladini & Merlini Blood 2016!
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Palladini et al. Hematologica 2014 

259 pts 
119 pts M 0.22 mg/kg + D 40 mg D1-4/28 

140 pts M 0.22 mg/kg + D 20 mg D1-4/28, 90% with cardiac amyloidosis, 60% NYHA III-IV 

•  HR full-dose 76% vs attenuated-dose 51%, p < 0.0001, in landmark 76% vs 62%, p 0.03 

•  OrgR full-dose 36% vs attenuated-dose 21%, p 0.0009 

•  Severe AEs full-dose 16% vs attenuated-dose 20%, p 0.4 
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• Hematologic Response:!

CR:  31%!
VGPR: 29%!
PR:  16%!
NR:  24%!

• Organ response!
heart: 37%!

kidney:  24%!
!

Deaths at 3 months 0%, SAE 
16%!
!

Melphalan	
  /	
  dexamethasone	
  (MDex)	
  in	
  intermediate-­‐risk	
  paHents	
  
	
  

76% 

Palladini, et al. Haematologica 2014!

119 patients, median survival 7.3 years!

The projected survival of patients in CR after 
MDex is >80% at 7 years!
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Ø  Amyloidogenic plasma cells synthesize a misfolded 
light chain which causes proteasome overload and 
increased sensitivity to Bortezomib; 

Ø  Bone marrow purified plasma cells from amyloid 
patients were shown to be twice as vulnerable to 
Bortezomib inhibition than those of MM patients; 

Ø  Thus Bortezomib may represent prototype for a 
targeted therapy in AL amyloidosis.  

 

Gatt et al. BJH 2013; Mahmood et al. Hematologica 2014 

Novel	
  agents:	
  Proteasome	
  inhibitors	
  
	
  

ApoptoHc	
  EC50	
  

(nM	
  Btz)	
  
p	
  =	
  0.026	
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BORTEZOMIB + DEXAMETHASONE: TOXICITY 

Kastritis et al. JCO 2010; Lamm et al. Ann Hematol 2011 



CyBorD	
  in	
  AL	
  amyloidosis:	
  a	
  retrospecHve	
  study	
  of	
  230	
  paHents	
  

P<0.001	
  

P<0.001	
  

median	
  7	
  months	
  

Response	
  
category	
  

Stage	
  I	
  
(30	
  paHents)	
  

Stage	
  II	
  
(67	
  paHents)	
  

Stage	
  IIIa	
  
(61	
  paHents)	
  

Stage	
  IIIb	
  
(43	
  paHents)	
  

Overall	
  hem.	
   77%	
   64%	
   69%	
   42%*	
  
CR	
   33%	
   18%	
   23%	
   14%	
  
VGPR	
   23%	
   27%	
   26%	
   9%	
  
PR	
   20%	
   19%	
   20%	
   19%	
  
Cardiac	
   -­‐	
   29%	
   17%	
   4%*	
  
*P<0.05	
  compared	
  to	
  stages	
  (I),	
  II,	
  and	
  IIIa	
   Palladini,	
  et	
  al.	
  Blood	
  2015	
  

Early	
  stage	
  pa?ents	
  (stage	
  I)	
  without	
  
cardiac	
  involvement,	
  benefit	
  most	
  
from	
  CyBorD	
  
	
  
CyBorD	
  does	
  not	
  overcome	
  the	
  poor	
  
prognosis	
  of	
  pa?ents	
  with	
  very	
  
advanced	
  cardiac	
  involvement	
  (stage	
  
III	
  with	
  NT-­‐proBNP	
  >8500	
  ng/L)	
  



Bortezomib-­‐based	
  and	
  standard	
  treatments	
  
Matched	
  comparisons	
  

Hem	
  Resp	
   MDex	
  
87	
  pts	
  

BMDex	
  
87	
  pts	
  

Overall	
   51%	
   69%	
  
CR	
   19%	
   42%	
  

Palladini,	
  et	
  al.	
  Leukemia	
  2014	
  

Hem	
  Resp	
   CTD	
  
69	
  pts	
  

CyBorD	
  
69	
  pts	
  

Overall	
   71%	
   80%	
  
CR	
   25%	
   41%	
  

Wechalekar,	
  et	
  al.	
  Leukemia	
  2014	
  



MDex (354 patients) 

BMDex (128 patients) 
CyBorD (295 patients) 

Variable MDex (N 354) BMDex (N 128) CyBorD (N 295) 
Stages IIIa/IIIb 18% / 21% 19% / 20% 19% / 14% 
Renal stage III 12% 8% 16%° 
Overall hem. resp. 181 (51%)* 81 (64%) 156 (53%)* 
CR/VGPR 131 (37%)° 66 (52%) 115 (39%)° 
Cardiac response 18% 21% 17% 
Renal response 29% 22% 21% 

Most	
  common	
  upfront	
  treatments	
  in	
  the	
  Pavia	
  series	
  

*P<0.05 compared to BMDex 
°P=0.001 compared to BMDex 

Response rates according to baseline dFLC 

MDex CyBorD BMDex MDex CyBorD BMDex 

46% 48% 

64% 64% 
57% 54% * * 

Palladini,	
  et	
  al.	
  ASH	
  2015	
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Phase	
  III	
  MDex	
  vs.	
  BMDex	
  trial	
  

	
  

Best response (median 5 cycles)! MDex (55 pts)! BMDex (55 pts)! P!

Overall Hem.! 56%! 81%! 0.001!

CR/VGPR! 38%! 64%! 0.002!
Heart! 24%! 38%! 0.119!
Kidney! 48%! 48%! -!

0

20

40

60

80

100

0 12 24 36 48 60 72
Time (months)

Su
rv

iv
al

 p
ro

ba
bi

lit
y 

(%
)

0

20

40

60

80

100

0 12 24 36 48
Time (months)

Su
rv

iv
al

 p
ro

ba
bi

lit
y 

(%
)

0

20

40

60

80

100

0 12 24 36 48
Time (months)

Su
rv

iv
al

 p
ro

ba
bi

lit
y 

(%
)

P =0.253! P =0.050!

BMDex!

MDex!

P <0.001!

Any hematologic response!

No hematologic response!

Cardiac response!

No cardiac response!

KastriLs,	
  et	
  al.	
  ASH	
  2016	
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Treatment	
  of	
  AL	
  amyloidosis	
  should	
  be	
  risk-­‐adapted	
  

Intermediate-risk  (∼45%)!
(ineligible for ASCT, stages I-

IIIa)!
!

•  MDex, preferred in case of 
neuropathy and in patients 

with t(11;14)!
•  CyBorD, stem cell sparing, 

preferred in renal failure 
and in patients with gain 

1q21!
•  BMDex, preferred if high 

dFLC!

Low-risk, transplant eligible 
(∼15%)!
(NT-proBNP <5000 ng/L, cTnT 
<0.06 ng/mL, age <65 years, 
PS 0-2, eGFR >50 mL/min per 
1.73 m2 unless on dialysis, 
NYHA class <III, EF >45%, sBP 
>90 mmHg (standing), DLCO 
>50%)!
!
•  ASCT with MEL 200 mg/m2!

•  Consider induct ion wi th 
CyBorD if BMPC >10% or if 
pa t ien t re fuses up f ron t 
transplant!

•  Consider BDex if <CR after 
ASCT!

!
adapted from Palladini & Merlini Blood 2016!
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Outcome	
  of	
  paHents	
  with	
  very	
  advanced	
  cardiac	
  involvement	
  (stage	
  

III	
  with	
  NT-­‐proBNP	
  >8500	
  ng/L)	
  treated	
  with	
  different	
  regimens	
  

Regimen	
   Number of patients	
   Median survival	
  
mostly MDex and 
CTD1	
  

182	
   5 months	
  

MDex2	
   62	
   7 months	
  
MDex3	
   12, NYHA class III heart 

failure	
  
4 months	
  

BMDex3	
   15, NYHA class III heart 
failure	
  

3 months	
  

CTD4	
   15	
   4 months	
  
CyBorD4	
   18	
   3 months	
  
CyBorD5	
   18, NT-proBNP >9500 ng/L	
   4 months	
  
CyBorD6	
   45	
   7 months	
  

1.  Wechalekar, et al. Blood 2013!
2.  Palladini, et al. Haematologica 2014!
3.  Palladini, et al. Leukemia 2014!
4.  Venner, et al. Leukemia 2014!
5.  Jaccard, et al. Haematologica 2014!

6.  Palladini, et al. Blood 2015!
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Treatment	
  of	
  AL	
  amyloidosis	
  should	
  be	
  risk-­‐adapted	
  

	
  

Intermediate-risk  (∼45%)!
(ineligible for ASCT, stages I-

IIIa)!
!

•  MDex, preferred in case of 
neuropathy and in patients 

with t(11;14)!
•  CyBorD, stem cell sparing, 

preferred in renal failure 
and in patients with gain 

1q21!
•  BMDex, preferred if high 

dFLC and patients with 
t(11;14)!
!

Low-risk, transplant eligible 
(∼15%)!
(NT-proBNP <5000 ng/L, cTnT 
<0.06 ng/mL, age <65 years, 
PS 0-2, eGFR >50 mL/min per 
1.73 m2 unless on dialysis, 
NYHA class <III, EF >45%, sBP 
>90 mmHg (standing), DLCO 
>50%)!
!
•  ASCT with MEL 200 mg/m2!

•  Consider induct ion wi th 
CyBorD if BMPC >10% or if 
pa t ien t re fuses up f ron t 
transplant!

•  Consider BDex if <CR after 
ASCT!

!
adapted from Palladini & Merlini Blood 2016!

High-risk!
(Stage IIIb, NYHA class 

≥III)!
!

Low-dose combination 
regimens!

!
vs.!
!

Non attenuated regimens 
with intensive care support!

!
!

Cardiac transplant!
Drugs to remove amyloid 

fibrils!



Tetracyclines ? A Wechalekar ASH 2015 



Tetracyclines ? A. Wechalekar ASH 2015 

n  63 patients with cardiac involvement treated with VCD + tetracycline 100 
mg Bid 

n  67 control patients matched for disease characteristics  (for treatment ?) 

 
 



 New strategies : to accelerate deposits elimination 

n  Monoclonal antibodies targeting amyloid 

»  2 anti conformartional antibodies 

n  11-1F4  (Phase I) 

n NEOD001 (2A4) 

–  International Phase III for naive patients VCD + NEOD001 or placebo, 50 patients 
included 

–  Phase II for patients already treated with a persistent cardiac dysfunction 

»  Anti-SAP antibody after treatment with CPHPC (in vivo SAP KO) 



15 patients 
very rapid clearance of  
liver deposits  : 
Heart and kidney ? 

July 15, 2015 



Potential NEOD001 MOA: Neutralizes Soluble Toxic 
Aggregates and Clears AL Amyloid Deposits 

Soluble Aggregates  
of Amyloid Protein 

Monocyte/ 
Macrophage 

Deposited 
Amyloid 

Potential Mechanism of Action for NEOD001 
Neutralize or facilitate clearance of amyloid protein 

Neutralization 

Clearance 



ASH	
  2016	
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Treatment	
  of	
  refractory-­‐relapsed	
  paHents	
  

	
  

•  Bortezomib	
  if	
  not	
  yet	
  exposed	
  to	
  this	
  drug	
  or	
  re-­‐treatment	
  
•  Lenalidomide	
   or	
   Pomalidomide	
   grant	
   40-­‐60%	
   hematologic	
  

response	
   rate	
   in	
  pa?ents	
  exposed	
   to	
  alkylators	
   ,	
  bortezomib	
  and	
  
other	
  IMiDs.1,	
  2,	
  3	
  

•  BendamusHne	
   grants	
   40-­‐50%	
   hematologic	
   response	
   rate,	
  
promising	
  in	
  IgM-­‐AL	
  amyloidosis.4,	
  5	
  

•  Ixazomib	
  grants	
  ∼90%	
  hematologic	
   response	
   rate	
   in	
  proteasome	
  
inhibitor-­‐naïve	
  pa?ents;	
  phase	
  III	
  study	
  underway.6	
  

•  Carfilzomib	
   was	
   reported	
   to	
   grant	
   high	
   (∼75%)	
   rate	
   of	
  
hematologic	
  response;	
  cardiac	
  toxicity	
  causes	
  concern.7	
  

1.  Palladini, et al. Ann Hematol 2009!
2.  Dispenzieri, et al. Blood 2012!
3.  Palladini, et al. Blood 2017!
4.  Milani, et al. IWMW 2014 [abstract]!

!
5 Lenztsch et al ASH 2015 [abstract]!
6 Merlini, et al. ASH 2014 [abstract]!
7 Cohen, et al. ASH 2014 [abstract]!

!
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Visite 
sélection 

Visite post-traitement 

Suivi tous les  
3 mois 

	
   	
  Daratumumab	
  6	
  cycles,	
  28	
  days,	
  16	
  mg/kg	
  IV	
  ,	
  	
  
	
  

AmyDara	
  (IFM	
  2016-­‐02)	
  
	
  

A	
  MulHcentre	
  Open	
  label	
  Phase	
  II	
  study	
  of	
  
Daratumumab	
  in	
  AL	
  Amyloidosis	
  PaHents	
  not	
  in	
  
VGPR	
  or	
  Beaer	
  (dFLC	
  >	
  50mg,	
  NT-­‐pro	
  BNP	
  <	
  8500)	
  

Daratumumab	
  Phase	
  II	
  in	
  AL	
  	
  AMYLOIDOSIS	
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