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Learning objectives
 The spectrum of monoclonal gamopathies

 What is new in the staging of Multiple Myeloma

 Myeloma treatment at diagnosis and relapse: an 
uptodate overview

 AL Amyloidosis: differential diagnosis

 İmportance of staging

 Response assessment in AL amyloidosis

 Contemprorary treatment of AL Amyloidosis 
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Monoclonal gamopathies
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MONOCLONAL GAMMOPATHY OF SIGNIFICANCE

Beksac et al ASCO 2022



Multiple Myeloma





Not all myelomas are the same



β2-M = serum β2-microglobulin ( mg/dL); ALB = serum albumin ( g/dL)

International Staging System

Greipp PR, et al. J Clin Oncol. 2005;23:3412-3420.



Cytogenetic risk in Myeloma

Leukemia 2017;34:3091-96



Revised ISS

Palumbo JCO,2015:61;2267



Risk Score Total score stage PFS (month) OS (year)

high risk IGH translocation
(t(4;14), t(14;16))

+1 0 MASS I 63,1 11,0

1q gain/amplification +1

chromosome 17 anomaly +1 1 MASS II 44,0 7,0

ISS stage III +1

high LDH +1 2+ MASS III 28,6 4,5



Mayo additive staging system(MASS)

Abdallah NH, BCJ 2021



JCO, 2022



JCO, 2022





Devasia et al Hem Oncol Clin North Am 2024

Induction Treatment for Newly Diagnosed Multiple Myeloma









first relapse

R-sensitive

R-refractory

After  VRd

V-sensitive

R/V-refractory

KRd, DaraRd, PVd, DaraKd, IsaKd, IsaPd, IxaRd, Seli-Vd, KCd, KPd, PCd, EloRd

PVd, DaraKd, IsaKd, IsaPd, Sel-Vd, KCd, KPd, PCd

KRd, DaraRd, EloRd, PVd, DaraKd, DaraVd, IsaKd, IsaPd, Seli-Vd, VenVd, KCd, KPd, PCd

DaraKd, IsaKd, IsaPd, KCd, KPd, PCd

after DaraRd

R-refractory

R-sensitive PVd, Kd, EloRd, KRd, KCd, KPd, PCd, IxaRd, Seli-Vd, Seli-Pd, VenVd, VenKd

PVd, Kd, Seli-Vd, Seli-Pd, VenVd, VenKd, KCd, KPd, PCd

after DaraVMP 
or DaraVTD

V-sensitive

V-refractory

EloRd, KRd, IxaRd, VRd, Seli-Vd, Seli-Pd, Kd, VenVd, VenKd, PVd

EloRd, KCd, KPd, PCd, Seli-Pd, VenKd

Second or more relapses
R/V-refractory

R-refractory, PI-sensitive

Alternative (not optimal ) options

tripple class refractory

DaraKd, IsaPd, EloPd, IsaKd, DaraPd, Seli-Pd, VenKd

DaraKd, EloPd, IsaKd, IsaPd, DaraPd, DaraVd, Seli-Vd, Seli-Pd, VenVd, VenKd

PCd, daratumumab, panobinostat-tabanlı rejimler

Clinical trials, Seli-d, belamaf, melflufen-dex, venetoclax  t(11;14) (+), 
elranatamab, teclistamab, talquetamab, CAR-T 

TREATMENT OF RELAPSE/REFRACTORY MYELOMA

Adapted from M.V. Mateos





Treatment algorithm  during the last two decades



Kegyes et al Journal of Hematology & Oncology (2022) 15:78



WHAT ARE OPTIONS FOR PATIENTS EXPOSED 
AND 

REFRACTORY TO PI+ IMID+ ANTI-CD38



CAR-T studies in 
Myeloma



CAR-T cells in RRMM 

Ide-cel
KarMMa1

(n = 128)

Cilta-cel
CARTITUDE-1

(n = 97) 2,3

CT103A7

(n= 79)

ARI0002h4

(n = 60)

P-BCMA-101
PRIME5,6

(n = 53)

ddBCMA7

(n= 40)

ALLO-715
UNIVERSAL8

(n = 43)

CC-952669

(n= 70 )

OriCAR
-01790

(n= 13)
Phase II Ib/II I/II I/II I/II I I I I
Target BCMA BCMA BCMA BCMA BCMA BCMA BCMA GPRC5D GPRC5D

scFv Chimeric 
mouse

Chimeric 
Llama Human Humanized Chimeric 

mouse Synthetic Human Human Humanized
Bi-epitopic

Co-stim 4-1BB 4-1BB 4-1BB 4-1BB 4-1BB 4-1BB 4-1BB 4-1BB 4-1BB

Specificity Auto Auto Auto Auto Auto-
piggyBac Auto Allo CD52 

& TCR KO Auto Auto

Age, (range) 61 (33-78) 61 (56-68) 57 (39-70) 61 (36-74) 60 (42-74) 66 (44-76) 64 (46-77) 60 (38-76) 64 (58-68)
# of lines 6 6 5 3 8 4 5 NR 5.5

HR cytog, % 35 24 34 28 NA 29 37 46 60

EMD, % 39 13 13 18 NA 34 21 43 40

Triple-R, % 84 88 17 67(?) 60 100/68(pent) 91 34(penta) 15

ORR, % 81 98 95 95 67 100 71 86 100

CR/sCR, % 39 82 68 58 NA 76 25 38 60

PFS 12.2 m 34.9 m NR 15.8 m NR 67%, 18m NR NR NR

Approved CAR-T cells Academic
Alternative 

manufacturing Novel
Synthetic Allo-CAR GPRC5D

*There, are no head-to-head comparisons of these data and naïve comparison should be 
conducted with caution
BCMA, B-cell maturation antigen; CAR, chimeric antigen receptor; EMD, extramedullary disease; HR 
cytog, high-risk cytogenetics; NA, not available; NR, not reached/not reported; ScFv, single-chain 
variable fragment; TCR, T-cell receptor; triple-R, triple-class refractory

1. Anderson L et al. ASCO 2021;abstract;8016 (poster presentation); 2. Berdeja J et al. Lancet 2021;398;314-24; 3. 
Lin Y et al. EHA 2022;abstract P961 (poster presentation); 4.  Fernández de Larrea C, et al. EHA 2022;abstract 
S103 (oral presentation); 5. Costello C, et al. ASH 2020;abstract 134; 6. Mohyuddin GR et al. Blood Adv 
2021;5(4):1097-1101; 7. Li C et al. EHA 2022;abstract S187 (oral presentation); 7. Li C, et al. ASH 2021;abstract 
143; 8. Mailankody S, et al. ASH 2021;abstract 651; 9. Mailankody S, et al NEJM 2022. 10. Zhang et al Lancet 
Hematology 2023 

US.                     US.                    China

ASH 2023 Updates

Caldes AO, et al. ASH 2023
Frigault, M, et al. ASH2023.              Du J, et al ASH 2023: Abstract 1022: FasT
Bal S et al. ASH 23



New targeted immunotherapies at earlier stages of Myeloma
under development



Evolving MM Treatment Paradigm:
Where will Immunotherapies make the biggest impact?

Induction

            --- QUAD/Triplet

      Consolidation

            --- +/- SCT          

                Maintenance

Symptomatic 

                MM

Newly 
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MYELOMA
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remission
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therapy 

EARLY 
RELAPSE

3rd+ line 
therapy 

SM
M

Early Relapse (1-3 Prior Lines)
CAR +/- CELMoD
TCE +/- CELMoD

Late Relapse
BCMA  - CAR
Belantamab
Selinexor

Clinical Trial: BsAb, GPRC5D, etc.

Frontline 
Triplet/QUAD: +/- CAR 

SMM
Risk assessment

Tom Martin

Expected OS

<12 months

CAR and BsAb

5-7 years



Conclusions: MM can be CURED?  CARs and BsAbs) are the way !!!
Future treatment paradigms…….
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AL Amyloidosis



Amyloidosis: Clinical 
Presentation

Gertz. JAMA. 2020;324:79. Adapted from Muchtar. J Intern Med. 2021;289:268.

Cerebral hemorrhage, stroke, 
dementia

Periorbital purpura
Impaired vision

Jaw claudication, 
xerostomia, submandibular 
swelling Dysphagia, hoarseness

Heart failure, 
arrhythmias, 
conduction 
abnormalities, syncope, 
hypotension, chest pain

Macroglossia

Orthostatic hypotension

Carpal tunnel 
syndrome

Urinary retention, Erectile dysfunction

Ankle edema
Painful paresthesia

Muscle weakness

Nail dystrophy

Easy bruising

GI dysmotility, 
malabsorption, 

ulceration, GI 
bleeding

Dyspnea, cough

Hepatomegaly, hepatic failure Hyposplenism

Proteinuria, nephrotic 
syndrome, renal 
failure

Fatigue, anorexia, 
weight loss 
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Hester LL et al. Eur J Haematol. 2021;107(4):428-435.

AL Amyloidosis Diagnostic
Prodrome

 1523 patients with new 
diagnosed light-chain 
amyloidosis between 
2001 and 2019

 Median time from 
symptom onset to 
diagnosis is 2.7 years

 50% of patients visited
≥5 physician 
specialties prior to 
diagnosis



Amyloidosis Conundrum 35

Courtesy Dr Rick RubergCourtesy Dr Shaji Kumar 



Relative
İncidence*

AA 12 %
AL 6.8 %

ATTR wt 3.2 %
ATTR mut 6.6 %

*: among 5100 patients seen at UK-National Amyloidosis Center

*: among 3000 patients seen at Heidelberg Amyloidosis Center

Ravichandran et al N Engl J Med 2020; 382;16 : 1567-8

Incidence of Amyloidosis



DIFFERENTIAL DIAGNOSIS



Amyloidosis: Clinical 
Presentation

Gertz. JAMA. 2020;324:79. Adapted from Muchtar. J Intern Med. 2021;289:268.

Symptom AL ATTRwt ATTRv

Atypical MGUS or 
smoldering 
myeloma

X -- --

Diastolic 
dysfunction, HFpEF X X X

Proteinuria, 
nondiabetic X -- --

Small-fiber 
neuropathy X -- X

Autonomic 
dysfunction X -- X

Hepatomegaly, 
no imaging defects X -- --

Purpura on face 
and/or neck X -- --

Macroglossia X -- --

Bilateral carpal 
tunnel X X X

Spinal stenosis/
pseudoclaudicatio
n

X X X

Biceps rupture -- X --

Cerebral hemorrhage, stroke, 
dementia

Periorbital purpura
Impaired vision

Jaw claudication, 
xerostomia, submandibular 
swelling Dysphagia, hoarseness

Heart failure, 
arrhythmias, 
conduction 
abnormalities, syncope, 
hypotension, chest pain

Macroglossia

Orthostatic hypotension

Carpal tunnel 
syndrome

Urinary retention, Erectile dysfunction

Ankle edema
Painful paresthesia

Muscle weakness

Nail dystrophy

Easy bruising

GI dysmotility, 
malabsorption, 

ulceration, GI 
bleeding

Dyspnea, cough

Hepatomegaly, hepatic failure Hyposplenism

Proteinuria, nephrotic 
syndrome, renal 
failure

Fatigue, anorexia, 
weight loss 



39Comprehensive Review of AL amyloidosis: some practical recommendations
Al Hamed et al. Blood Cancer Journal (2021)11:97 



BIOMARKERS

40

STAGING



Palladini et al Blood. 2020;136(23):2620-2627 



Sidiqi et al. Blood Cancer Journal ( 2019) 9:30



43

Sidiqi et al. Blood Cancer Journal ( 2019) 9:30



TREATMENT
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Staron A et al. Blood Cancer J. 2021;11(8):139.

Overall Survival of Patients with AL
Amyloidosis

Stratum
Median 

OS,
years

Era 1
1980–1989 1.4

Era 2
1990–1999 2.6

Era 3
2000–2010 3.3

Era 4
2010–2019 4.6

(N = 2,337)





Al Hamed et al. Blood Cancer Journal (2021)11:97 





ORGAN RESPONSE ASSESSMENT



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 = 193
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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
Kastritis et al N Engl J Med 2021;385(1):46-58.



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

%
 su

rv
iv

in
g 

w
ith

ou
t p

ro
gr

es
sio

n 

0 2 4 6 8 10 12 14 22201816
Months

0

25

50

75

100

163
178

134
166

111
147

65
114

44
86

29
60

20
44

10
27

7
10

1
1

0
0

CyBorD 

DARA SC + CyBorD
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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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Sanchorawala V, Boccadoro M, Gertz MA, et al. 
Guidelines for high dose chemotherapy and stem cell transplantation for systemic AL 
amyloidosis: EHA-ISA working group guidelines. Amyloid 2021:1–7. 
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Two-hit strategy for treating AL amyloidosis?

Giampaolo Merlini,Giovanni Palladini, Two-hit 
strategy for treating AL amyloidosis?, Blood, 2021, Copyright © 2022 American Society of Hematology Al Hamed et al. Blood Cancer Journal (2021)11:97 



Bal & Landau ASH education 2021
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mbeksac56@gmail.com
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