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HOW DO WE IMPROVE OUT COMES IN RELAPSED AND REFRAC TORY MUL TI PLE MYE LOMA IN 2023 ? 

     Options at the time of relapse after 
anti - BCMA ther apy 
     Beatrice   Razzo ,  Alfred L.   Garfall , and  Adam D.   Cohen  
 Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA 

   B - cell mat u ra tion anti gen (BCMA) – directed ther a pies, includ ing anti body - drug con ju gates, bispecifi c antibodies (BsAbs), 
and chi me ric anti gen recep tor T cells (CARTs), have shown remark able effi  cacy in patients with late - line mye loma with 
prior expo sure to immu no mod u la tory agents, proteasome inhib i tors, and anti - CD38 antibodies. However, opti mal 
sequenc ing of these agents remains to be deter mined, and man age ment of these patients once they relapse has become 
a new unmet need. Fortunately, there are mul ti ple options with dem on strated activ ity after anti - BCMA ther apy, includ-
ing a dif fer ent BCMA - directed ther apy, non - BCMA - directed CARTs and BsAbs, novel non – T - cell – engag ing drugs, and 
stan dard trip let / qua dru plet reg i mens or sal vage stem cell trans plant. Factors to con sider when choos ing a next ther apy 
after anti - BCMA ther apy include patient char ac ter is tics and pref er ences, prior ther a pies and toxicities, dis ease biol ogy, 
tim ing from last anti - BCMA ther apy, and, in the future, BCMA expres sion and immune pro fi l ing. While cur rent data are 
lim ited to ret ro spec tive stud ies and small pro spec tive cohorts, the serial use of T - cell – engag ing ther a pies looks par tic-
u larly prom is ing, espe cially as BCMA - directed ther a pies move up ear lier in the mye loma treat ment course and addi-
tional CARTs and BsAbs against alter na tive tar gets (eg, G pro tein – cou pled recep tor, fam ily C, group 5, mem ber D and 
Fc  recep tor - homo log 5) become avail  able. Going for ward, ongo ing pro spec tive stud ies, large real - world data sets, and 
bet ter tools to inter ro gate anti gen expres sion and immune cell fi t ness hope fully will pro vide fur ther insight into how to 
best indi vid u al ize ther apy for this dif fi  cult - to - treat pop u la tion.  

   LEARNING OBJEC TIVES 
    •  Recognize cur rently avail  able B - cell mat u ra tion anti gen - targeted ther a pies for relapsed / refrac tory mye loma 
   •  Identify the poten tial treat ment options avail  able after pro gres sion on these ther a pies 
   •  Understand the expected safety and effi  cacy pro fi les of these treat ment options  

  CLINICAL CASE 
  A 60 - year - old man is diag nosed in 2015 with IgA  κ  mul ti ple 
mye loma, International Staging System (ISS) stage 2 with 
dele tion 13q and gain 1q by fl uo res cence in situ hybrid iza-
tion. He achieves a very good par tial response (VGPR) after 
bortezomib, lenalidomide, and dexa meth a sone induc tion, 
followed by autol o gous stem cell trans plant and lenalido-
mide main te nance. His dis ease progresses in 2019, and he 
sub se quently progresses on daratumumab, pomalidomide, 
and dexa meth a sone; cyclo phos pha mide, bortezomib, and 
dexa meth a sone; and carfi lzomib, pomalidomide, and dexa-
meth a sone. Most recently, he has received idecabtagene 
vicleucel (ide - cel), achiev ing com plete response, but 
relapses 10 months later with new bone lesions and ane mia. 
He is now 68 with nor mal renal func tion and Eastern Coop-
erative Oncology Group (ECOG) per for mance sta tus of 1.  

 B - cell mat u ra tion anti gen – directed ther a pies 
in late - line, relapsed / refrac tory mye loma 
 B - cell mat u ra tion anti gen (BCMA), a cell sur face recep-
tor expressed on plasma cells, is now well established 
as a tar get for mye loma ther apy. 1  Several BCMA - targeted 
ther a pies have activ ity in relapsed / refrac tory mye loma, 
includ ing anti body - drug con ju gates (ADCs), bispecifi c 
antibodies or T - cell engagers (BsAbs), and chi me ric anti-
gen recep tor T cells (CARTs). As of mid - 2023, 4 of these 
had received reg u la tory approval — belantamab mafodotin 
(belamaf, an ADC), ide - cel (CART), ciltacabtagene auto-
leucel (cilta - cel, CART), and teclistamab (BsAb) — all  for 
patients with mye loma who had at least 4 prior lines of 
ther apy (3 prior lines in Europe), includ ing a proteasome 
inhib i tor, an immu no mod u la tory agent (IMID), and an anti -
 CD38 anti body (ie,  “ tri ple - class exposed ” ). Registration 
efforts are under way for sev eral addi tional agents as well 
( Table 1 ). Of note, belantamab mafodotin was with drawn 
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Table 1. Approved and selected inves ti ga tional BCMA-targeted ther a pies for use in late-line MM*

Agent  
(ref er ence) Construct Trial (NCT#, 

sta tus) Phase Design n

% ORR (% ≥CR); 
median DOR in 
months (95% CI); 
median PFS in 
months (95% CI)  
at reported median 
fol low-up

Selected safety event % 
(G3  +  4%, if any)

Belantamab 
mafodotin 
(belamaf)3†

Antibody-drug 
con ju gate

DREAMM-2 
(NCT03525678, 
active, not 
recruiting)

2 Open-label, 2-arm, 
ran dom ized to 
receive 2.5  mg/kg 
or 3.4  mg/kg RP2D

196 2.5  mg/kg: 31% (3% ≥ 
CR), 13.7 (9.9-NE); 2.9 
(2.1-3.7) at  
13 months
3.4  mg/kg: 34% (3% ≥ 
CR); NR; 4.9 (2.3-6.2)

2.5   mg/kg: keratopathy 70% 
(27%), throm bo cy to pe nia 35% 
(20%), ane mia 24% (20%)
3.4  mg/kg: keratopathy 75% 
(21%), throm bo cy to pe nia 54% 
(30%), ane mia 37% (25%)

Idecabtagene 
vicleucel  
(ide-cel)5

Autologous 
CART

KarMMa-1 
(NCT03361748, 
active, not 
recruiting)

1/2 Open-label,  
sin gle-arm, dose  
esca la tion and 
dose expan sion

128 ORR 73% (33% ≥ CR); 
10.7 (9.0-11.3); 8.8 
(5.6-11.6)

CRS 84% (5%),  
neu ro tox ic ity 18% (3%), 
neutropenia 91% (89%),  
ane mia 91% (60%),  
throm bo cy to pe nia 63% (52%), 
hypogammaglobulinemia 
(21%)

Ciltacabtagene 
autoleucel 
(cilta-cel)7

Autologous 
CART

CARTITUDE-1 
(NCT03548207, 
com pleted)

1/2 Open-label,  
sin gle-arm, dose 
esca la tion and 
dose expan sion

97 97% (sCR 82.5%); 
33.9 (25.5-NE); 34.9 
(25.2-NE)

CRS 95% (4%), neu ro tox ic ity 
21% (9%), neutropenia 91% 
(89%), ane mia 93% (95%), 
throm bo cy to pe nia 81% (68%)

Teclistamab6‡ BsAb  
(human ized 
IgG4)

MajesTec-1 
(NCT04557098, 
recruiting)

1/2 Open-label, 
nonrandomized, IV 
or SC teclistamab 
in RRMM, dose 
expan sion and 
dose esca la tion

165 63% (43% ≥ CR); 24 
(24-NE); 12.5 (8.8-17.2) 
at 22 months

CRS 72.1% (0.6%),  
neu ro tox ic ity 14.5% (0.6%), 
neutropenia 70.9% (64.2%), 
ane mia 52.1% (37%),  
pneu mo nia 18.2% (12.7%), 
COVID-19 17.6% (12.7%), 
hypogammaglobulinemia 
74.5% (0%)

Elranatamab38‡ BsAb  
(human ized 
IgG2a)

Magnetissm-3 
(NCT04649359, 
active, not 
recruiting)

2 Open-label, 
mul ti cen ter, 
nonrandomized, 
sin gle-agent SC

123 61% (28% ≥ CR); NE 
(12-NE); NE (10.4-NE) 
at 10.4 months

CRS 57.7% (0%), neu ro tox ic ity 
3.4% (0%), periph eral  
neu rop a thy 17.1% (0.8%),  
infec tions 66.7% (35%)

Linvoseltamab 
(REGN5458)39‡

BsAb  
(Veloci-Bi  
anti body)

LINKER-MM1 
(NCT03761108, 
active, not 
recruiting)

1/2 Open-label, 
mul ti cen ter, 
nonrandomized, 
sin gle-agent IV

87 64% (24% ≥ CR); NE; 
NE at 3.2 months

CRS 37% (1%), ICANS 5.6% 
(1.2%), ane mia 28% (24%), 
neutropenia 20% (17%), 
throm bo cy to pe nia 15% (10%), 
infec tions 54% (29%)

Alnuctamab  
(CC-93269)40‡

BsAb (2 + 1 
human ized 
IgG1)

(NCT03486067, 
recruiting)

1 Open-label, 
mul ti cen ter, 
nonrandomized, 
sin gle-agent IV 
or SC

70 (IV), 
68 (SC)

IV: 39%; 33.6  
(10.6-NE); 3.1 (1.9-5.5) 
at 8 months
SC: 53% (16%,7%); NE; 
NR at 4.1 months

CRS 53% (0%), periph eral 
neu rop a thy 6% (0%), ICANS 
3% (0%), ane mia 38% (25%), 
neutropenia 37% (32%),  
infec tions 34% (9%)

ABBV-383B41‡ BsAb (2 + 1 
human ized 
IgG4)

(NCT05286229, 
active, not 
recruiting)

1b Open-label, 
mul ti cen ter, 
nonrandomized, 
sin gle-agent IV

55 
(40 mg), 
61 
(60 mg)

40 mg: 58% (13% ≥ 
CR); NE (4.3); 13.7  
(3.1-NE) at 3.5 months
60 mg: 61% (34% ≥ 
CR); NE (10.4); 11.2 
(4.8-NE) at  
12.7 months

CRS 60% (1%), ICANS 4.9% 
(1.6%), ane mia 37% (16%), 
neutropenia 34% (26%), 
throm bo cy to pe nia 29% (11%), 
infec tions NR (22%)

sCR, strin gent com plete response; NE, not esti ma ble/reached; NR, not reported; RRMM, relapsed and refractory multiple myeloma.

*Nonexhaustive list of selected tri als (search May 18, 2023)—for a com pre hen sive list, please visit clinicaltrials  .gov.

†Withdrawn from the US mar ket in late 2022 due to a neg a tive phase 3 trial (DREAMM-3).

‡Updated data as presented dur ing ASH 2022 or ASCO 2023 meet ings.

http://clinicaltrials.gov
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from the US mar ket in late 2022 due to a neg a tive phase 3 trial 
(DREAMM-3)2 but remains avail  able com mer cially out side the 
United States, and in the United States via an expanded access 
pro gram, with other phase 3 tri als ongo ing.

A sum mary of the data supporting reg is tra tion of these ther a-
pies is in Table 1; more detailed dis cus sion of these tri als is beyond 
the scope of this review. In gen eral, over all response rates (ORRs) 
in tri ple class-exposed, BCMA ther apy-naive patients are roughly 
30% for belamaf, 60% for teclistamab or other BCMA-targeted 
BsAbs, 73% for ide-cel, and 97% for cilta-cel. Responses can be 
quite dura ble, with median dura tion of response (DOR) in these 
tri als reported as 11.0, 24.0, 10.0, and 33.9 months for belamaf, 
teclistamab, ide-cel, and cilta-cel, respec tively.3-7 Unfortunately, 
how ever, there does not appear to be a pla teau on pro gres sion-
free sur vival (PFS) curves with these agents, and most patients 
ulti mately relapse. Thus, addi tional ther a peu tic options fol low-
ing a BCMA-targeted ther apy remain nec es sary.

Serial use of BCMA-targeted ther a pies
With so many BCMA-targeted ther a pies avail  able, one obvi-
ous ques tion is whether these can be used sequen tially. We 
first reported in 2019 on 2 patients who responded seri ally to 
BCMA-targeted ther a pies (ADCCART or CARTADC),8 and 
safety and effi cacy of sequen tial BCMA-directed ther a pies have 
since been con firmed in sev eral ret ro spec tive and pro spec tive 
stud ies (Table 2). As a caveat, most of these are small case series 
or clin i cal trial cohorts, and in gen eral, they dem on strate that 
while responses can be recaptured by switching to a dif fer ent 
BCMA-targeted agent, ORR and DOR appear lower com pared 
with using the same agent in a BCMA ther apy-naive pop u la tion.

BCMA CART fol low ing prior BCMA CART: Although expe ri ence 
is lim ited, retreating with the same BCMA CART prod uct has had 
dis ap point ing out comes (Table 2),5,9,10 pos si bly due to CAR-spe cific  
immune responses. However, sub se quent treat ment with a dif-
fer ent BCMA CART prod uct has dem on strated more prom ise, 
with ORR of 75% to 100% in small num bers of patients.11-13

BCMA CART fol low ing prior BCMA ADC or BsAb: In cohort C 
of the CARTITUDE-2 phase 2 study, cilta-cel was infused in 20 
relapsed/refrac tory patients (median 8 prior lines) with prior 
expo sure to a BCMA-targeted ther apy (13 ADC [belamaf] and 
7 BsAb [var i ous]). The ORR was 60% (30% com plete response 
[CR]) and was sim i lar between the ADC-exposed and BsAb- 
exposed groups. Median DOR was 11.5 and 8.2 months, and 
median PFS 9.5 and 5.3 months, respec tively, for these 2 groups.14 
In a real-world anal y sis of out comes fol low ing ide-cel infu sion, 
44 patients had prior belamaf (n = 37) or a BCMA-targeted BsAb 
(n = 7). Median prior lines of ther apy was 9, with 62% penta-drug-
refrac tory. ORRs were 68% for ADC exposed and 86% for BsAb 
exposed, with CR rates of 22% and 43%, respec tively. However, 
median PFS was only 3.2 and 2.8 months, respec tively, com-
pared with a median 9.0 months for the BCMA treat ment-naive 
pop u la tion (n = 144).12 The toxicities of BCMA CARTs appear sim-
i lar when given after a prior BCMA-directed ther apy, although 
high-grade throm bo cy to pe nia and infec tions may be more 
com mon.12,14 Overall, infu sion of BCMA CART after prior a BCMA- 
targeted ADC or BsAb leads to responses in most patients, but 
the depth and dura tion of these responses appear infe rior to 
that seen in BCMA treat ment-naive patients.

BCMA BsAb fol low ing prior BCMA CART, ADC, or BsAb: In 
cohort C of the MajesTEC-1 study, patients with prior expo sure 

to a BCMA-targeted ADC (n  =  25), CART (n  =  11), or both (n  =  4) 
received teclistamab at a dose of 1.5  mg/kg weekly until pro-
gres sion. ORR was 53% and sim i lar in both groups, with 28% CRs 
and median DOR not reached. Three of 4 patients with both prior 
ADC and CART responded. PFS and over all sur vival (OS) were 
not reported. Rates of cyto kine release syn drome (CRS), immune 
effec tor cell-asso ci ated neu ro tox ic ity syn drome (ICANS), and 
infec tions appeared sim i lar to that seen in BCMA treat ment-
naive patients.15 In a pooled anal y sis of patients (n  =  86, median 
7 prior lines) receiv ing elranatamab fol low ing a prior BCMA- 
directed ADC or CART, ORR was 45%, with CR in 17%. Reponses 
were more fre quent in CART-exposed patients com pared with 
ADC-exposed patients (53% vs 41%). Median DOR was not 
reached, with a median PFS of 4.8 months and 60% alive at  
10 months.16 These stud ies dem on strate the fea si bil ity of using a 
BCMA-targeted BsAb after a prior BCMA-targeted ADC or CART 
(or both). No data are yet avail  able for treating seri ally with dif-
fer ent BCMA-targeted BsAbs. While it is sub op ti mal to com pare 
across stud ies, cur rent data sug gest that the BCMA-targeted 
BsAbs may have less of a drop-off in response depth and dura-
tion between BCMA ther apy-exposed and BCMA ther apy-naive  
pop u la tions com pared with that seen with BCMA CARTs (Table 2).  
This sug gests that using a BCMA CART first followed by a BCMA 
BsAb later may be the bet ter sequence com pared with the other 
way around, although pro spec tive tri als and/or large real-world 
data sets are required to con firm this hypoth e sis.

BCMA ADC fol low ing prior BCMA CART or BsAb: There are lim-
ited data on the use of belamaf fol low ing prior BCMA-directed 
ther apy. Gazeau et al17 described a patient progressing after a 
sec ond infu sion of ide-cel who achieved a VGPR after starting 
belamaf, with ongo ing response at 5 months. Retrospective  
sin gle-insti tu tion stud ies have reported responses in 0% to 29% of  
patients receiv ing belamaf after prior BCMA CART (Table 2).13,18,19

Non-BCMA-targeted, T-cell–engag ing ther a pies
Talquetamab is a BsAb targeting G pro tein-cou pled recep tor, 
fam ily C, group 5, mem ber D (GPRC5D), a recep tor expressed 
highly on mye loma cells, with lower lev els of expres sion on 
nor mal plasma cells and keratinized tis sues (eg, skin, nailbeds, 
tongue papil lae). In an updated anal y sis of the MonumenTAL-1 
study, ORRs at the recommended sub cu ta ne ous (SC) phase 2 
doses of 405  µg weekly or 800  µg every other week were 74% 
and 72%, respec tively, includ ing roughly one-third with CR. 
Median DOR was 9.5 months and not reached, respec tively.20 
In a cohort of patients who received talquetamab after prior 
BCMA T-cell-engag ing ther apy, ORR was 65% (75% for prior 
CART [n  =  36] and 44% for prior BsAb [n  =  18]), with 35% CR and 
a median DOR of 11.9 months.20 Forimtamig is another GPRC5D- 
directed BsAb, with 2 GPRC5D-bind ing domains. In a pre lim i nary  
report of a phase 1 study in patients with relapsed/refrac tory 
MM, ORR was 71% and 64% for intra ve nous (IV) (n  =  49) and SC 
(n  =  55) dos ing, respec tively, and was 52% (11/21) in patients 
pre vi ously exposed to a BCMA-targeted ther apy.21 Common 
toxicities of GPRC5D-targeted BsAbs include CRS, skin and nail 
changes, dry mouth, and dysgeusia.

GPRC5D-targeted CART prod ucts have also shown effi cacy in 
patients with relapsed/refrac tory MM, includ ing those with prior 
BCMA-directed ther a pies (Table 3). In a phase 1 study, 18 patients 
received an infu sion of MCARH109 at esca lat ing doses. ORR was 
71% (35% CR), with a median DOR of 7.8 months, and was 70% in 
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the 10 patients with prior BCMA-directed ther a pies (8 with prior 
CART). Typical CART-related (eg, CRS, ICANS, cytopenias) and 
GPRC5D-related (eg, skin and nail changes, dysgeusia) toxicities 
were seen, although 2 patients devel oped grade 3 cer e bel lar 
tox ic ity at the highest dose level (450 × 10e6 CART cells).22 Sev-
eral addi tional GPRC5D-targeted CART prod ucts have reported 
pre lim i nary data, with sim i lar effi cacy in both BCMA treat ment-
naive and treat ment-exposed patients, and no fur ther cer e bel lar 
tox ic ity was reported.23-25 Of note, loss of GPRC5D expres sion has 
been described in sev eral patients progressing after GPRC5D 
CARTs or BsAbs, suggesting this may emerge as a mech a nism of 
resis tance to this approach.22

Another emerg ing tar get for mye loma ther apy is Fc recep tor- 
homo log 5 (FcRH5), a cell sur face recep tor highly expressed 
on mye loma cells, as well as on nor mal plasma and a sub set of  
B cells. Cevostamab, a T-cell-engag ing BsAb targeting FcRH5, is 
being eval u ated in an ongo ing phase 1 study explor ing IV dos ing 
every 3 weeks for a fixed dura tion (51 weeks). Preliminary anal-
y sis of 2 expan sion cohorts showed ORRs of 37% (22/60) and 
55% (24/44) at tar get doses of 90 mg and 160 mg, respec tively, 
with an esti mated median DOR of 11.5 months and not reported, 
respec tively. CRS and ICANS were seen in 80% and 13% of 
patients, respec tively. At tar get doses ≥90  mg, ORRs in patients 
with prior expo sure to BCMA-directed CARTs, BsAbs, and ADCs 
were 44% (4/9), 33% (3/9), and 50% (7/14), respec tively, dem-
on strat ing activ ity of cevostamab post-BCMA ther apy.26 A phase 
1/2 study of cevostamab spe cifi  cally in patients with prior 
BCMA-directed ther apy is ongo ing (CAMMA-2, NCT05535244). 
Overall, T-cell-engag ing ther a pies against GPRC5D and FcRH5 
are show ing prom is ing effi cacy, and these should be con sid-
ered as next lines of ther apy fol low ing a BCMA-directed agent as 
they become avail  able. In fact, in a sin gle-insti tu tion, ret ro spec-
tive anal y sis of var i ous treat ments given to patients progress-
ing after BCMA CART ther apy, the best OS was seen in patients 
who received a dif fer ent T-cell-engag ing ther apy (ie, BsAb or 
CART, most targeting GPRC5D) fol low ing prior BCMA CART, with 
a median OS not reached at 21 months.18 This study, how ever, is 
lim ited by small size and poten tial selec tion bias, and pro spec-
tive stud ies are needed.

Non–T-cell–engag ing ther a pies
Data are lim ited regard ing use of stan dard dou blet/trip let/ 
qua dru plet reg i mens incor po rat ing IMIDs, proteasome inhib-
i tors, alkylators, and/or mono clo nal antibodies post-BCMA 
ther apy. However, these patients are typ i cally tri ple class-
exposed/refrac tory, and we know from older stud ies (eg, 
MAMMOTH) that expected ORRs in this pop u la tion with these reg-
i mens are roughly 30% to 40%, with median PFS 3 to 4 months.27  
Similar effi cacy num bers were reported in 2 ret ro spec tive 
 sin gle-insti tu tion expe ri ences with these approaches for relapse 
fol low ing BCMA CART ther apy.13,18 The use of cyto toxic che mo-
ther apy (eg, dexa meth a sone, cyclo phos pha mide, etoposide, 
and cisplatinum) ± stem cell sup port, or sal vage autol o gous stem 
cell trans plant (SCT), was asso ci ated with responses in roughly 
45% to 55% of patients in these stud ies and remains an option 
for patients with addi tional stem cells cryopreserved, espe cially 
in the set ting of rap idly pro gres sive dis ease or cytopenias.

Several addi tional novel agents have reported activ ity fol low-
ing BCMA-directed ther apy (Table 4). A selinexor-based trip let 
or qua dru plet com bi na tion induced responses in 7 of 11 patients 

(64%) with prior BCMA-directed ther apy (8 prior ADC or mAb, 2 
CART, 1 BsAb) in the STOMP trial, with 5 hav ing responses last ing 
>6 months.28 Iberdomide, a novel, oral cereblon E3 ligase mod-
u la tor (CELMoD), was stud ied in com bi na tion with dexa meth-
a sone in 38 patients with prior BCMA-directed ther a pies. ORR 
was 37% and was sim i lar regard less of type of prior anti-BCMA 
ther apy, with a median DOR of 7.5 months and a median PFS of 
2.4 months.29 Mezigdomide, another potent oral CELMoD, also 
had sig nifi  cant activ ity in com bi na tion with dexa meth a sone in 
30 BCMA treat ment-exposed patients (22 ADC, 3 CART, 8 BsAb), 
with an ORR of 50%, a median DOR of 6.9 months, and a PFS of 
5.4 months.30 Finally, in a phase 1/2 study of modakafusp alfa, 
an immunocytokine consisting of an anti-CD38 anti body fused 
to 2 atten u ated inter feron alpha mol e cules, the ORR for the 
1.5  mg/kg IV every 4-week dose was 43% and was 27% for the 
15 patients with a prior BCMA-targeted ther apy, with DOR and 
PFS not yet reported.31 As these lat ter agents con tinue to move 
for ward in devel op ment, they may pro vide addi tional non-T-
cell-engag ing, noncytotoxic options for patients fol low ing anti-
BCMA expo sure.

Factors to con sider when choos ing treat ment after prior 
anti-BCMA ther apy
BCMA expres sion: BCMA expres sion on mye loma cells is dynamic 
and can decrease after BCMA-targeted CART cells, but in most 
cases, BCMA is still pres ent at time of relapse.5,9,15 However, 
rare cases of biallelic geno mic loss of BCMA (typ i cally due to 
16p dele tion caus ing loss of the TNFRSF17 (BCMA) gene locus, 
in com bi na tion with a BCMA muta tion) have been described,32,33 
and the fre quency of muta tions or com plete anti gen loss may 
increase with the BsAb ther a pies, which pro vide more prolonged 
selec tive pres sure due to their long-term admin is tra tion. BCMA 
extra cel lu lar domain muta tions have been iden ti fied that con fer 
resis tance to mul ti ple BCMA-targeting BsAbs.34 Unfortunately, 
while sev eral research tools exist to assess for the pres ence of 
BCMA, includ ing serum sol u ble BCMA assays and immu no his to-
chem is try and flow cytom e try assays for mye loma cell BCMA 
expres sion, none of these are widely avail  able yet in clin i cal prac-
tice. Hence, cur rently assess ment for BCMA is not required prior 
to pur su ing a sec ond or third BCMA-targeted ther apy. However, 
it is likely that assessing for BCMA pro tein expres sion com bined 
with sequenc ing for BCMA muta tions will become a use ful tool 
to help guide ther a peu tic choice after prior anti-BCMA ther apy.

Timing since last anti-BCMA ther apy: In cohort C of the  
CARTITUDE-2 study, where cilta-cel was given after prior BCMA- 
directed ADC or BsAb, responding patients had a shorter 
median dura tion of prior anti-BCMA ther apy (29.5 vs 63.5 days) 
and a lon ger median time from prior anti-BCMA ther apy to CART 
infu sion (235 vs 117.5 days) than non re spond ers.14 A near-iden ti cal 
find ing was observed with the use of ide-cel after prior BCMA- 
directed ther apy.12 While these find ings need to be con firmed in 
larger stud ies, they sug gest that the opti mal patient to con sider 
for another anti-BCMA ther apy may be one whose prior anti-
BCMA expo sure was rel a tively short and occurred remotely (eg, 
>6 months ear lier). For a patient progressing after more recent 
BCMA-targeted ther apy, switching to an alter na tive tar get first 
and then com ing back to a dif fer ent BCMA-directed modal ity 
later may poten tially be more effec tive. Of note, response to 
prior anti-BCMA ther apy was not pre dic tive of response or PFS 
fol low ing sub se quent cilta-cel or ide-cel ther apy.12,14
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Patient char ac ter is tics/dis ease biol ogy: When choos ing a 
ther apy for relapsed/refrac tory mye loma, patient- and dis ease-
spe cific fea tures should always be taken into con sid er ation, and 
this applies after anti-BCMA ther apy as well. Comorbidities, per-
for mance sta tus, renal func tion, pres ence of cytopenias, prior 
ther a pies and toxicities, dis tance from treat ment cen ter, and/or 
will ing ness to be hos pi tal ized are exam ples of patient-spe cific 
fac tors that may impact choice of a T-cell-directed ther apy (eg, 
CART or BsAb) vs reexploring a stan dard trip let or qua dru plet 
reg i men that could be given in the com mu nity. Disease-spe cific  
fea tures may include cyto ge net ics, extramedullary dis ease (EMD),  
and/or rapid pro gres sion. Thus, for a t(11;14) patient, one might 
con sider a venetoclax-based com bi na tion,35 and for patients 
with EMD and/or rapid dis ease pro gres sion, cyto toxic che mo-
ther apy may be required to regain dis ease con trol and serve as 
a bridge to sal vage SCT or a clin i cal trial.

Immune fit ness: In addi tional to anti gen loss, sev eral poten-
tial immune-medi ated mech a nisms of resis tance to BCMA-
 targeted BsAbs and/or CARTs have been iden ti fied, includ ing a 
base line decrease in T-cell recep tor diver sity, induc tion of T-cell 
exhaus tion, and emer gence of sup pres sive cell pop u la tions (eg, 
 reg u la tory T cells, mye loid-derived sup pres sor cells).36,37 As with 
BCMA expres sion/muta tion test ing, we cur rently lack easy tools 
to assess this in clin i cal prac tice, but in the future, our workup 
may include assess ment of T-cell fit ness to help guide whether 

another T-cell-directed ther apy vs non-T-cell-directed ther apy 
has the highest like li hood of response after anti-BCMA treat ment.

CLINICAL CASE (con tin ued)
The patient was offered a clin i cal trial of cevostamab but 
declined as he wished to avoid hos pi tal i za tion and receive 
treat ment closer to home. He started isatuximab, carfilzomib, 
and dexa meth a sone, with a partial response last ing 5 months, 
before his mye loma progressed. He has since started teclis-
tamab, with ongo ing CR at 6 months.

Conclusions
Management of relapse after a BCMA-directed ther apy has 
become a new unmet need in mye loma. Fortunately, patients 
can respond to addi tional BCMA- and non-BCMA-targeted T-cell-
engag ing ther a pies, as well as both older and newer mye loma 
ther a pies not directly depen dent on T-cell engage ment. Deter-
mining the opti mal sequence of these ther a pies remains chal-
leng ing, although based on the lim ited avail  able data, we favor 
sequen tial T-cell-engag ing strat e gies targeting dif fer ent anti gens, 
if pos si ble. As usual with relapsed/refrac tory mye loma, how ever, 

Table 4. Select non–T-cell–engag ing ther a pies with evi dence of effi cacy fol low ing relapse after BCMA-directed ther a pies

Agent Population/design
n

% ORR (sCR, CR); median DOR in months 
(95% CI); median PFS in months (95% CI)  
at reported median fol low-up

Prior BCMA 
CART

Prior BCMA 
BsAb

Prior BCMA ADC 
(or mAB) BCMA-exposed All patients

Selinexor (+ var i ous)28 BCMA-exposed sub group  
in the STOMP trial 
(NCT02343042)  
—mul ti cen ter,  
open-label, phase 1b/2 
study of selinexor in  
com bi na tion with  
back bone agents

2 1 8 63.6% (0% ≥ CR); 
NE (10.6-NE); NE 
(6-NE) at 14.3 
months, with 
var i ous reg i mens 
includ ing XPd, 
XVd, XKd, XPVd, 
and XPEd

Various

Iberdomide (+ dex)29,42 BCMA-exposed cohort  
in CC-220-MM-001  
trial (NCT02773030), 
mul ti cen ter, open-label, 
phase 1b/2 study

17 9 13 37% (5.3% ≥ CR); 
7.5 (3.2-NE); 2.4 
(2.1-4.2) at 8.1 
months

At RP2D (dose expan sion 
cohort, n  =  107):
26% (1% ≥ CR);  
4 (2.4-10.5); 3.0 (2.8-3.7)

Mezigdomide (+ dex)30 BCMA-exposed sub group 
in CC-92480-MM-001 
(NCT03374085),  
mul ti cen ter, open-label 
phase 1b/2 study

3 8 22 50% (3.3% ≥ CR); 
6.9 (4-NE), 5.4 
(2.1-9.4) at 5.8 
months

At RP2D (n  =  101):
39.6% (5% ≥ CR); 8.3  
(5.4-NE); 4.6 (3.2-6.3)  
at 5.8 months

Modakafusp (TAK-573)31* BCMA-exposed sub group 
in mul ti cen ter,  
open-label phase 1/2 
study (NCT03215030)

15 at RP2D (8 prior CART, prior ADC, and 
BsAb not spec i fied)

27% (7% ≥ CR); 
NR; NR at  
5.3 months

At RP2D (n  =  30): 43% 
(10% ≥ CR); 12.5 (1-21); 
5.7 (1.2-14)

Dex, dexa meth a sone; XKd, selinexor, carfilzomib, and dexa meth a sone; XPd, selinexor, pomalidomide, and dexa meth a sone; XPd-40, selinexor 40  mg, 
bortezomib, and dexa meth a sone; XPd-60, selinexor 60  mg, bortezomib, and dexa meth a sone; XPEd, selinexor, pomalidomide, elotuzumab, and dexa-
meth a sone; XPVd, selinexor, pomalidomide, bortezomib, and dexa meth a sone; XVd, selinexor, bortezomib, and dexa meth a sone.

*Updated data presented dur ing ASH 2022 meet ing.
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treat ment needs to be indi vid u al ized for each patient, and ulti-
mately ongo ing tri als, real-world data sets, and bet ter bio mark ers 
of response/resis tance will help guide our deci sion-mak ing.
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