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Is MRD important in myeloma?



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Munshi NC, et al. Blood Advances. 2020 Dec 8;4(23):5988-5999

Role of MRD-negativity in newly diagnosed multiple myeloma

Progression-free survival in transplant eligible patients
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Role of MRD-negativity in newly diagnosed multiple myeloma

Progression-free survivalOverall survival

Stronger prognostic value



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Richardson P, et al. Blood. 2010 Aug 5;116(5):679-86

Beginning of a new treatment era for newly diagnosed myeloma

Progression-free survival

Best response



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Voorhees PM, et al. Blood. 2020 Aug 20;136(8):936-945

• Addition of daratumumab (Dara) to RVd

(Dara-RVd*) in transplant-eligible newly 

diagnosed multiple myeloma patients

• Patients (N = 207) were randomized 

1:1 to Dara-RVd or RVd induction (4 

cycles), ASCT, Dara-RVd or RVd

consolidation (2 cycles), followed by 

maintenance (26 cycles)

• Primary end-point, stringent complete 

response (sCR) rate by the end of post-

ASCT consolidation, favored Dara-RVd

vs RVd (42.4% vs 32.0%; odds 

ratio=1.57; 95% confidence interval, 

0.87-2.82; P=0.068)

GRIFFIN study

*Not an approved combination outside the U.S.



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Voorhees PM, et al. Blood. 2020 Aug 20;136(8):936-945

GRIFFIN: depth of response, over time



Landgren O, et al. JAMA Oncol 2021; 2021 Jun 1;7(6):862-868

NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

MANHATTAN study • Addition of daratumumab (Dara) to weekly KRd

(Dara-wKRd*) in newly diagnosed multiple 

myeloma patients, independent of transplant 

eligibility

• Single-arm, phase 2 study; all patients (N = 41) 

planned to receive 8 cycles Dara-wKRd

• Primary end-point: MRD-negativity after up to 8 

cycles of Dara-wKRd, in the absence of HDM-

ASCT

• Patients who were potential future candidates 

for high-dose melphalan followed by 

autologous stem cell transplant (HDM-ASCT) 

were offered collection of stem cells after 4-6 

cycles of Dara-wKRd

*Not an approved combination outside the U.S.



Landgren O, et al. JAMA Oncol 2021; 2021 Jun 1;7(6):862-868

NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Dara-wKRd: 71% MRD negativity, as best response after <8 cycles
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Cavo M, et al. Blood 2021; [Epub ahead of print]

NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

MRD negativity in relapsed/refractory and newly diagnosed non-

transplant eligible myeloma patients receiving modern therapies

POLLUX CASTOR

ALCYONE MAIA



Cavo M, et al. Blood 2021; [Epub ahead of print]

NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

MRD negativity in relapsed/refractory and newly diagnosed non-

transplant eligible myeloma patients receiving modern therapies



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

At this time, MRD testing is a prognostic tool in newly 

diagnosed multiple myeloma

• Currently, MRD-negativity is a prognostic marker of long PFS/OS

• Modern combination therapies deliver high rates of MRD-negativity

• Validated and sensitive methods for MRD tracking should be standard

© Ola Landgren, October 30, 2021



Relapsed/refractory myeloma



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

How and when should response assessment be performed in 

multiple myeloma?

• Relapsed/refractory myeloma is defined as relapse in patients who must have achieved at 

least minimal response (MR), which either becomes non-responsive while on salvage 

therapy or progresses within 60 days of last treatment

• Biochemical versus clinical relapse

- Current IMWG criteria defines relapse as a 25% increased from nadir (absolute M 

spike increase by 0.5 g/dL)

• MRD assessments are becoming gradually more common; will that trigger relapse therapy 

in the future?

© Ola Landgren, October 30, 2021



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Recent FDA approved agents/combinations for myeloma

© Ola Landgren, October 30, 2021

Treatment Number of lines of prior therapy

Belantamab mafodotin-blmf (DREAMM-215) ≥4

Carfilzomib monotherapy (PX-171–00311; FOCUS12) ≥ 1

Carfilzomib + lenalidomide + dexamethasone (ASPIRE trial1) 1-3

Carfilzomib(56), dexamethasone (Endeavor trial8) 1-3

Daratumumab + either lenalidomide or bortezomib + dex (Pollux5 & Castor6 trials) ≥1

Daratumumab + pomalidomide + dexamethasone7 ≥2

Daratumumab monotherapy (Sirius trial9) ≥3

Elotuzumab + lenalidomide + dexamethasone (ELOQUENT- 2 trial2 ) 1-3

Elotuzumab + pomalidomide + dexamethasone (ELOQUENT-313) ≥ 2

Idecabtagene vicleucel (KarMMA16) ≥4

Isatuximab-irfc + pomalidomide + dexamethasone (ICARIA-MM14) ≥ 1

Isatuximab-irfc + carfilzomib + dexamethasone (IKEMA17) 1-3

Ixazomib + lenalidomide + dexamethasone (Tourmaline-MM1 trial3 ) ≥ 2

Melphalan flufenamide (melflufen) + dexamethasone (HORIZON19) ≥4

Panobinostat + bortezomib + dexamethasone (Panorama-14) ≥2

Pomalidomide + dexamethasone ≥2

Selinexor + dexamethasone (STORM10) ≥4

Selinexor + bortezomib + dexamethasone (BOSTON18) ≥ 1



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Isatuximab in Combination with Kd or Pd for RRMM: Phase III 

IKEMA and ICARIA study designs

Moreau P, et al. Lancet. 2021;397(10292):2361-2371;  Richardson. ASCO 2021. Abstr 8017

IKEMA ICARIA
N=302

• Patients with 

relapsed MM

• 1-3 prior therapy 

lines

• No prior 

carfilzomib

• Not refractory to 

prior anti-CD38

Isa-Kd

Isatuximab + 

Carfilzomib/dex

Kd

Carfilzomib/dex

Stratified by:

▪ No. of prior lines of 

therapy (1 vs <1)

▪ R-ISS (I or II vs III 

vs not classified)

• Isatuximab: 10 mg/kg on Days 1, 8, 15, 22 in cycle 1, then Q2W. 

• Carfilzomib: 20 mg/m2 on Days 1, 2; 56 mg/m2 on Days 8, 9, Days 15, 16 in 

cycle 1; 56 mg/m2 on Days 1, 2, 8, 9, 15, 16 in subsequent cycles. 

• Dexamethasone: 20 mg on Days 1, 2, 8, 9, 15, 16, 22, 23 of each cycle of 

28-day cycles.

Primary endpoint: 

PFS by IRC

Key secondary 

endpoints: ORR, 

≥VGPR, MRD 

negativity, CR, OS, 

safety

N=307

• Patients with R/R 

MM after 

≥2 lines (including 

len and a PI) 

• PD on last line

• Pomalidomide 

naïve

• CD38 antibody 

naive/sensitive

Isa-Pd

Isatuximab + 

Pom/Dex

Pd

Pom/Dex

Stratified by:

▪ No. of prior lines of 

therapy (1 vs <1)

▪ Age

• Isatuximab 10 mg/kg IV, D1,8,15,22 (C1); D1,15 until PD 

• Pomalidomide 4 mg PO, D1-21 until PD

• Dexamethasone 40 mg PO (20 mg ≥75 yr of age.), D1,8,15,22 until PD

28-day cycles

Primary endpoint: 

PFS by IRC

Key secondary 

endpoints: ORR, OS, 

DoR, QoL, safety



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Isatuximab in Combination with Kd or Pd for RRMM: Phase III 

IKEMA and ICARIA PFS results

Moreau P, et al. Lancet. 2021;397(10292):2361-2371;  Richardson. ASCO 2021. Abstr 8017

IKEMA PFS ICARIA PFS

Isa-Kd vs Kd
Patients with 1–3 prior lines of therapy

Isa-Pd vs Pd
Patients with ≥2 prior lines of therapy
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Isa-Kd (n=179): 

mPFS: Not reached

Kd (n=123): 

mPFS: 19.15 months 
HR: 0.531 (99% CI, 0.318–0.889)

P= 0.0007
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Isa-Pd (n=154):

mPFS: 11.53 months

Pd (n=153): 

mPFS: 6.47 months 

HR: 0.596 (95% CI, 0.436–0.814)

P = 0.001



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Isatuximab in Combination with Kd or Pd for RRMM: Phase III 

IKEMA and ICARIA results

Moreau P, et al. Lancet. 2021;397(10292):2361-2371;  Richardson. ASCO 2021. Abstr 8017

IKEMA (Isa-Kd vs Kd) ICARIA (Isa-Pd vs Pd)

Median prior lines, n (range) 2 (1–4) 3 (2–11)

% Len refractory 31.8 vs 34.1 93.5 vs 91.5

Median follow-up, months 20.7 11.6

ORR, % 
(≥VGPR, %)

86.6 vs 82.9 
(72.6 vs 56.1)

60.4 vs 35.3 
(31.8 vs 8.5)

MRD–ve (10-5), % 29.6 vs 13.0 5.2 vs 0

TEAEs Grade ≥3, % 
(Fatal TEAEs, %)

76.8 vs 67.2  
(3.4 vs 3.3)

86.8 vs 70.5 
(7.9 vs 9.4)

Discontinuation due to 
TEAEs, %

8.5 vs 13.9 7.2 vs 12.8



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Isatuximab in Combination with Kd or Pd for RRMM: Phase III 

IKEMA and ICARIA PFS results

Moreau P, et al. Lancet. 2021;397(10292):2361-2371;  Richardson. ASCO 2021. Abstr 8017

IKEMA PFS ICARIA PFS

Isa-Kd vs Kd
Patients with 1–3 prior lines of therapy

Isa-Pd vs Pd
Patients with ≥2 prior lines of therapy
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NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Phase III, lenalidomide-free backbones: key efficacy data



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Treatment considerations: a few clinical perspectives

• Doublet versus triplet (vs quadruplets)?

• When to consider SCT – upfront versus delayed?

• Optimal sequencing of therapies?

• Real-world data versus clinical trial data?

© Ola Landgren, October 30, 2021



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Survival outcomes of penta-refractory myeloma patients

Gandhi UH, et al. Leukemia. 2019;33(9):2266-2275

Retrospective study of patients with myeloma refractory to CD38 antibodies from 14 academic institutions (N=275)

Median OS: 8.6 mos 

(95% CI: 7.2-9.9)



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

New and emerging treatment options for patients with 

relapsed/refractory multiple myeloma

• Selinexor

• Venetoclax

• BCMA-targeted agents

- ADCs: Belantamab mafodotin

- CAR T-cells: Ide-cel, Orva-cel, Cilta-cel

- BiTEs: Talquetamab, Teclistamab (and many other…)

© Ola Landgren, October 30, 2021



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Selinexor is a first in class, oral selective inhibitor of nuclear 

export: mechanism of action

Theodoropoulos, N. et al. Targ Oncol. 2020;15, 697-708

• Selinexor 

‒ Inhibits XPO1 through reversible covalent 

modification

➢ Currently FDA approved in combination with 

dexamethasone based on the STORM study

➢ Currently FDA approved in combination with 

bortezomib and dexamethasone based on the 

BOSTON study

‒ Ongoing STOMP study looking into combinations 

of Selinexor with other anti-myeloma agents

• XPO1 in myeloma

‒ Transports >200 proteins from the nucleus to 

cytoplasm

‒ Expression increased in MM vs normal 

PC/MGUS/SMM

‒ Correlates with shorter survival and increased 

bone disease



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Selinexor in relapsed/refractory multiple myeloma

1. Chen C, et al. Blood. 2018;131(8):855-863.  2. Vogl DT, et al. J Clin Oncol. 2018;36(9):859-866. 3. Chari A, et al. Presented at ASH Annual Meeting, 2018. 4. Chen C, et al. Presented 

at ASH Annual Meeting, 2018. 5. Bahlis N, et al. Blood. Oct 23 2018 [Epub ahead of print]. 6. White D, et al. Presented at ASH Annual Meeting, 2017. 7. Gasparetto C, et al. Presented at 

ASH Annual Meeting, 2018. 8. Clinicaltrials.gov. NCT03110562

S
e
li
n

e
x
o

r 

M
o

n
o

th
e
ra

p
y

S
e
li
n

e
x
o

r 

C
o

m
b

in
a
ti

o
n

s

Phase 1 

Study1

(Hematological 

malignancies)

STORM Phase 2b 

study2,3

Patients with 

triple-class refractory, 

penta-exposed MM

STOMP Phase 1b/2 

study4-7

Potential backbone 

therapy in combination 

with standard approved 

therapies

SVd

SDd

SRd

SPd

SKd

FDA approved for patients 

with penta-refractory MM

BOSTON Phase 3 study8

Patients with RR MM following 

1-3 prior lines of therapy 

selinexor + dex + bortezomib

FDA approved for patients with 

who have received ≥1 prior tx

Future Phase 2/3 studies 
in combination 

(potential backbone therapy)

Single Agent

Safety and 

Efficacy

Combination

Safety and 

Efficacy



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

STORM part 2: expansion in penta-refractory myeloma

Until PD or intolerability

Patient Population

Penta-Refractory MM (N=122)

• MM documented refractory to ≥1 

PI, ≥1 IMiD, D, a glucocorticoid  

and last therapy

Key Inclusion Criteria

• Creatinine clearance ≥ 20 mL/min 

• ANC ≥ 1,000/mm3

• Platelets ≥ 75,000/mm3 (if bone 

marrow plasma cell > 50%; plt > 

50,000/mm3)

• Hemoglobin ≥ 8.5 g/dL

Primary Endpoint

• ORR

Secondary Endpoints: 

• DOR

• CBR

• OS

• PFS

• Safety 

Selinexor (80 mg) + dexamethasone (20 mg)

Twice Weekly (Day 1 and 3)

Median Prior LOT: 7

ANC, absolute neutrophil count; B, bortezomib; C, carfilzomib; CBR, clinical benefit rate; D, daratumumab; DOR, 

duration of response; IMiD, immunomodulatory drug; L, lenalidomide; ORR, overall response rate; OS, overall 

survival; P, pomalidomide; PFS, progression free survival; PI, proteasome inhibitor

Jagannath S, et al. Presented at SOHO annual meeting, 2018.



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Selinexor in heavily pretreated, penta-exposed, triple-class 

refractory myeloma: STORM Phase II Trial

Figures from Chari. ASH 2018. Abstr 598. Chari, et al. N Engl J Med 2019; 381:727-738

• In heavily pretreated penta-exposed, triple-class refractory MM, oral selinexor + low-dose 

dex produced deep, durable responses with an ORR of 26.2% and DoR of 4.4 mos

➢ FDA approved in combination with dexamethasone based on the STORM study



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Selinexor in patients who had received 1-3 prior therapies:

Phase III BOSTON

Grosicki S, et al. Lancet. 2020;396:1563-1573

XVd

The XVd regimen requires approximately 40% less bortezomib than Vd which entails 37% fewer 

clinic visits over the first 6 months of treatment

Vd
N=207
21-day 

cycles

BOR: 1.3 mg/m2 SC on days 1, 4, 8, 11

DEX: 20 mg PO on days 1, 2, 4, 5, 8, 9, 11, 12

XVd
N=195
35-day 

cycles

SEL: 100 mg PO on days 1, 8, 15, 22, 29

BOR: 1.3 mg/m2 SC on days 1, 8, 15, 22

DEX: 20 mg PO on days 1, 2, 8, 9, 15, 16, 22, 23, 29, 30

Primary endpoint: PFS

Key secondary endpoints

• ORR

• ≥VGPR

• Grade ≥2 PN

Secondary endpoints:

• OS

• DoR

• TTNT

• Safety
• Pts with prior Vd allowed on trial

• Patients with IRC confirmed PD on Vd could crossover to XVd

1:1 
Randomization

N=402

• 5HT-3 prophylactic recommended



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Selinexor in patients who had received 1-3 prior therapies:

Phase III BOSTON

Grosicki S, et al. Lancet. 2020;396:1563-1573

• An increase of 

4.5 months in 

median PFS

• 30% reduction 

in the risk of 

disease 

progression or 

death

Selinexor is FDA approved in combination with bortezomib and dexamethasone 

after 1 or more prior therapies based on the BOSTON study

XVd (n=195) Vd (n=207)

Median PFS, mos (95% CI) 13.93 (11.73, NE) 9.46 (8.11, 10.78)

HR=0.7020 (95% CI: 0.5279, 0.9335); one-sided P=0.0075



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Selinexor: applications to clinical practice 

• Currently FDA approved in combination with dexamethasone based on the STORM study 

and in combination with bortezomib and dexamethasone based on the BOSTON study

• Effective for triple class refractory myeloma

• Works in earlier line disease, too

• Encouraging data for other combos (pomalidomide, carfilzomib)

• Careful prophylaxis with antiemetics and correct dosing make the regimen manageable in 

most patients

© Ola Landgren, October 30, 2021



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Venetoclax: mechanism of action

Figure from Kumar S, et al. ASCO 2015. Abstract 8576.

• Venetoclax is a small, and highly selective orally bioavailable molecule designed to 
target specifically the BH3 domain of BCL2

• Venetoclax triggers and restores apoptosis in tumor cells by releasing pro-apoptotic 
proteins from BCL2

Venetoclax Binds to and 

Inhibits Overexpressed BCL-

2
Venetoclax

BH3-only

BAX BCL-2 BCL-2

Mitochondria

An Increase in BCL-2 

Expression Allows the 

Cancer Cell to Survive

Mitochondria

Proapoptotic 
proteins

(BAX, BAK)

Antiapoptotic 
proteins
(BCL-2)

21
Apoptosis is Initiated

Apoptosome

APAF-1

Cytochrome C

Active caspase

Procaspase

Mitochondria

3

BAK



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Venetoclax or placebo with bortezomib/dexamethasone in 

RRMM, Phase III BELLINI study design

Kumar SK, et al. Lancet Oncol. 2020;21(12):1630-1642

Stratification factors
• Bortezomib sensitive vs naïve
• Prior lines of therapy: 1 vs 2–3

Nonranked secondary endpoints PFS in BCL-2high (IHC), DOR, TTP, MRD, negatively rate, other PROs (GHS, fatigue)

Key subgroup analyses t(11;14), high/standard-risk cytogenetics, and BCL2 gene expression

Cycles 1-8: 21-day, bortezomib 1.3 mg/m2 days 1, 4, 8, 11 and dexamethasone 20 mg days 1, 2, 4, 5, 8, 9, 11, 12

Cycles 9+: 35-day, bortezomib 1.3 mg/m2 days 1, 8, 11, 15, 22 and dexamethasone 20 mg days 1, 2, 8, 9, 15, 16, 22, 23

N=291

Key eligibility:
• RRMM

• 1-3 prior lines of 

therapy

• PI nonrefractory
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2:1

N=194

N=97

Ven (800 mg QD) +

Bortezomib (B) +

Dexamethasone (d) 

Placebo (Pbo) +

Bortezomib (B) +

Dexamethasone (d)

PD

PD

Primary Endpoint:
• PFS (per IRC)

Key Secondary Endpoints:
• ORR

• ≥VGPR

• OS

• QoL/PRO parameters



NEWLY APPROVED THERAPIES IN MULTIPLE MYELOMA

Venetoclax or placebo with bortezomib/dexamethasone in 

RRMM, Phase III BELLINI study: PFS and OS

Kumar SK, et al. Lancet Oncol. 2020;21(12):1630-1642
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Venetoclax or placebo with bortezomib/dexamethasone in 

RRMM, Phase III BELLINI study: PFS by t(11;14) and high BCL2

Kumar SK, et al. Lancet Oncol. 2020;21(12):1630-1642

t(11;14) High BCL2
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Venetoclax ongoing trials

Kumar SK, et al. Lancet Oncol. 2020;21(12):1630-1642

Trial name Description NCT number

M15-538

This phase II, open-label, dose-escalation study evaluates the safety and efficacy of venetoclax in 

combination with carfilzomib + dexamethasone in patients with R/R MM who have received 1–3 prior lines 

of therapy

NCT02899052

CANOVA
A phase III study designed to evaluate the safety and efficacy of venetoclax plus dexamethasone compared 

with pomalidomide plus dexamethasone in patients with t(11;14) R/R MM
NCT03539744

M15-654
Phase II study of venetoclax, daratumumab, and dexamethasone with and without bortezomib in 

participants with R/R MM. Select parts of the trial include only patients with t(11;14)
NCT03314181

MyDRUG

Precision medicine trial to treat patients with drugs targeted to affect specific genes that are mutated as part 

of the disease. Patients with a > 30% mutation in several genes including t(11;14) can be enrolled in the 

treatment arm evaluating venetoclax combined with ixazomib + pomalidomide + dexamethasone.

NCT03732703

https://clinicaltrials.gov/ct2/show/NCT02899052?term=venetoclax&recrs=ad&cond=Multiple+Myeloma&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03539744?term=venetoclax&recrs=ad&cond=Multiple+Myeloma&draw=2&rank=2
https://clinicaltrials.gov/ct2/show/NCT03314181?term=venetoclax&recrs=ad&cond=Multiple+Myeloma&draw=2&rank=4
https://clinicaltrials.gov/ct2/show/NCT03732703?term=venetoclax&recrs=ad&cond=Multiple+Myeloma&draw=2&rank=7
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Venetoclax: applications to clinical practice 

• Not currently FDA-approved for myeloma

• ORR is high in t(11:14) multiple myeloma patients

• Inferior OS for all comers has been a cause for concern; careful patient selection is needed

• Preclinical biomarkers of Bcl-2 activation; in clinical practice FISH markers of t(11;14) are 

only available option

• Synergistic combination with proteasome inhibitors

© Ola Landgren, October 30, 2021
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Rationale for targeting BCMA

Yu, B., et al. J Hematol Oncol. 2020;13:125; Moreaux J, et al. Blood. 2004;103(8):3148–57; 

Pan J, et al. Oncol Lett. 2017;14(3):2657–62 

• Expression of B cell maturation antigen (BCMA) is 

nearly universal on MM cells, and largely restricted to 

plasma cells and some mature B cells

• Expression of BCMA has two agonist ligands: APRIL 

and BAFF

• In MM patients, the serum levels of APRIL and 

BAFF are elevated about 5-fold over those in the 

healthy controls, and the more advanced the stage 

of MM is, the higher concentration of ligands is 

detected

• Upon binding of the ligands to BCMA, multiple growth 

and survival signaling cascades activates in MM cells
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BCMA-Targeted Therapies for Multiple Myeloma

Figure from: Yu, B., et al. J Hematol Oncol. 2020;13:125

Antibody–Drug Conjugates (ADCs) 

Belantamab mafodotin 

MEDI2228

CC-99712

Bispecific T-Cell Engagers

AMG 420

AMG 701

CC-93269

REGN5458

JNJ-64007957

PF-06863135

CAR T-Cell Therapies

Idecabtagene vicleucel 

Ciltacabtagene autoleucel 

Orvacabtagene autoleucel 

P-BCMA-101

bb21217

ALLO-715
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Anti-BCMA antibody-drug conjugate (ADC): belantamab

mafodotin

Figure from: Yu, B., et al. J Hematol Oncol. 2020;13:125

• Belantamab mafodotin (GSK2857916): 

Humanized, afucosylated, IgG1 BCMA-targeted 

ADC that neutralizes soluble BCMA

• Four mechanisms of action:

‒ ADC

‒ ADCC

‒ Immunogenic cell death

‒ BCMA receptor signaling inhibition

➢ Belantamab mafodotin was granted 

accelerated FDA approval in August 2020 as 

therapy for patients with R/R MM who have 

received ≥ 4 therapies, including a PI, and 

IMiD, and an anti-CD38 monoclonal antibody
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Belantamab mafodotin: Phase II DREAMM-2: Study Design

Lonial. Lancet Oncol. 2020;21:207. Lonial. ASH 2020. Abstr 1417.

• Primary endpoint: ORR

• Key secondary endpoints: 
DoR, CBR, PFS, OS, TTBR, 
TTR, safety 

N=196

• Patients with R/R MM 
after ≥ 3 prior lines of 
therapy

• Refractory or intolerant 
to IMiDs, PIs, and CD38 
antibodies

Belantamab mafodotin 2.5 mg/kg IV Q3W
(n = 97) 

Belantamab mafodotin 3.4 mg/kg IV Q3W
(n = 99) 

Stratification by:

• High-risk cytogenetic 

features

• Prior lines of therapy (≤ 4 

vs > 4)

Patients had ocular exams by an eye care professional at 

baseline and prior to each treatment cycle or every 3 weeks. 

Ocular events characterized by protocol-specified KVA scale 

(slit lamp exam) and changes in visual acuity measured by 

Snellen Test. Eye-related AEs (eg, blurred vision and dry 

eye) assessed by CTCAE criteria (v4.03) 

Ocular Toxicity 

Monitoring
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Belantamab mafodotin: Phase II DREAMM-2: responses

Lonial. Lancet Oncol. 2020;21:207. Lonial. ASH 2020. Abstr 1417.

Efficacy Endpoints
3-6 Prior Lines of 

Tx (n = 47)
≥ 7 Prior Lines of 

Tx (n = 50)
All Patients 

(n = 97)

ORR, % (97.5% CI) 34 (19.3-51.4) 30 (16.5-46.6) 31 (21.7-43.6)

OS, mos (95% CI) 13.7 (9.1-NR) 13.4 (8.7-NR) 13.7 (9.9-NR)

Median DoR, mos 
(95% CI)

11.0 (4.2-NR) 13.1 (4.0-NR) 11.0 (4.2-NR)

Probability of DoR
≥ 6 mos, % (95% CI)

63 (31-83) 73 (44-89) 68 (48-82)

Median PFS, mos 
(95% CI)

2.9 (1.5-5.7) 2.2 (1.2-3.6) 2.8 (1.6-3.6)

Probability of PFS
at 6 mos, % (95% CI)

35 (20-50) 30 (17-43) 32 (22-42)
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Belantamab mafodotin + Vd: DREAMM-6

Nooka, et al. J Clin Oncol. 2020;38(15_suppl):Abstract 8502

• All patients had evaluable responses

• ORR: 78% (95% CI: 52.4-93.6)[1]

– Higher than previously reported ORRs 

for Vd in patients with ≥ 1 prior therapy 

(50% to 63%)[2-4]

• Median duration of response not yet 

reached

Best Confirmed 
Response, n (%)

Belantamab mafodotin + Vd
(N = 18)

Clinical benefit rate* 15 (83)

ORR 14 (78)

• VGPR 9 (50)

• PR 5 (28)

MR 1 (6)

SD 3 (17)

*Single: Day 1 of 21; Split: 1.25 mg/kg on Days 1, 8 of 21. 
†Bortezomib 1.3 mg/m2 on Days 1,4,8,11 + dex 20 mg on Days 1, 2, 4, 5, 8, 9, 11, 12.
‡No DLTs at either dose
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Belantamab: applications to clinical practice 

• Currently approved as a therapy for patients with R/R MM who have received ≥ 4 therapies, 

including a PI, and IMiD, and an anti-CD38 monoclonal antibody

• 1st approved off the shelf anti-BCMA targeted agent in MM 

• Modest activity as single agent; more exciting in combination. More data needed.

• Keratopathy monitoring is necessary / REMS

© Ola Landgren, October 30, 2021
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Anti-BCMA CAR-T

Shah, et al. Leukemia.  2020; 34: 985-1005
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CAR T-cell therapy: toxicities

Shah, et al. Leukemia.  2020; 34: 985-1005
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Characteristics of RRMM patients enrolled in CAR T-cell studies

Table adapted from Patel, K. Presented at ASCO 2020

*Includes +1q21

1. Munshi, et al. J Clin Oncol. 2020; 8( no. 15_suppl):8503. 2. Munshi, et al. N Engl J Med. 2021; 384:705-716. 3. Mailankody, et al. J Clin Oncol. 2020;38(15_suppl.): Abstract 

8504. 4. Madduri, et al. Blood. 2020;136 (Supplement 1): 22–25. 5. Madduri, et al. Blood. 2020;136 (Supplement 1): 22–25. 6. Alsina, et al. Blood. 2020;136 (Supplement 1): 130
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KarMMa: Phase II pivotal trial of Idecabtagene Vicleucel

(Ide-Cel) in RRMM (N=128)

Munshi, et al. J Clin Oncol. 2020; 8 (no.15 suppl):8503; Munshi, et al. N Engl J Med. 2021; 384:705-716

➢ March 2021: The FDA has approved idecabtagene vicleucel as the first BCMA-directed 

CAR T-cell therapy for patients with R/R MM after  ≥ 4 prior lines of therapy, including an 

IMiD, a PI, and an anti-CD38 monoclonal antibody.

➢ Phase III trial is now underway: The multicenter, randomized, open-label, phase 3 study, 

KarMMa-3, is comparing ide-cel vs standard regimens in patients whose disease is 

refractory to the last line of therapy (ClinicalTrials.gov: NCT03651128)
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BCMA CAR T-cells for RRMM: results of pivotal trials

1. Munshi, et al. J Clin Oncol. 2020; 8( no. 15_suppl):8503. 2. Munshi, et al. N Engl J Med. 2021; 384:705-716.  3. Mailankody, et al. J Clin Oncol. 2020;38(15_suppl.): Abstract 8504. 

4. Madduri, et al. Blood. 2020;136 (Supplement 1): 22–25.  5. Usmani et al. Oral Presentation at ASCO 2021. Abstract 8005.

KarMMA[1,2] CRB-402[6] EVOLVE[3] CARTITUDE-1[4,5]

Product Ide-cel bb21217 Orva-cel Cilta-cel

# pheresed 140 — — 113

# treated 128 69 62 97

ORR (%) 73 68 92 98

sCR/CR (%) 33 29 36 80

MRD neg (%), of 

evaluable
48% (target dose)

89% (≥ PR)

100% (≥ CR)

84% (total)

100% (target dose)
92%

mDOR 10.7 months 17 months — 21.8 months

mPFS 8.8 months — NR
22.8m; 18-months: 

66% 

mOS 19.4 months — NR 18-months: 81%
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CAR T-cell therapies: applications to clinical practice 

• In 1Q 2021, first FDA approved CAR T cell therapy (Ide-Cel) for myeloma, autologous 

BCMA targeted cells

• Additional CAR T cells in development; Cilta-Cel has 95% ORR and at 18 months not yet 

reached median PFS (ASCO 2021)

• Dual-targeted autologous CAR T cells, allogeneic CAR T cells, and NK CAR T cells in 

development for myeloma

• Optimal use is unknown for cell therapies; first line? Second line? Later lines? 

• Other clinical questions include: Can it replace high-dose melphalan? Sequence in relation 

of bispecific antibody therapies?

© Ola Landgren, October 30, 2021
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Bispecific antibodies (BiTEs)

Viardot A, et al. Ann Hematol. 2020;99(10):2215-2229
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Updated Phase I results of 2 bispecific antibodies: Teclistamab 

(BCMA × CD3)

van de Donk et al. Presented at EHA 2021 

RP2D = recommended Phase II dose
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Updated Phase I results of 2 bispecific antibodies: Talquetamab

(GPRC5D x CD3)

Krishnan et al. Presented at EHA 2021

RP2D = recommended Phase II dose
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BiTEs: applications to clinical practice 

• Several targets in development: Teclistamab, Talquetamab, Cevostamab, AMG-701, REGN-

5458, Teneobio TNB-383B, etc

• Already several in SC formulation

• Preliminary data show high rates of ORR (~60-80% across the board) with single drug in 

heavily pretreated myeloma patients 

• Ongoing trials with combinations

• How will these drugs be implemented in the clinic? Sequence in relation to other effective 

combinations and CAR T cells?

© Ola Landgren, October 30, 2021
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