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CHALLENGES IN MULTIPLE MYELOMA TREATMENT

    High - risk mul ti ple mye loma: how to treat
at diag no sis and relapse ?  
     Mar í a - Victoria   Mateos ,  Borja Puertas   Mart í nez , and  Ver ó nica   Gonz á lez - Calle  
   Hospital Universitario de Salamanca,  Instituto de Investigaci ó n Biom é dica de Salamanca (IBSAL) , Centro de Investigaci ó n del Cancer (IBMCC - USAL, 
CSIC), Salamanca, Spain 

   Patients with mul ti ple mye loma have expe ri enced a great improve ment in sur vival over the past cen tury because of the 
intro duc tion of novel ther a peu tic strat e gies. However, a sub group of patients with poorer out comes than expected is 
con sid ered high risk and iden ti fi ed by the pres ence of patient -  and dis ease - based fac tors such as frailty, extramedullary 
dis ease, cyto ge netic abnor mal i ties, or even relapses occur ring ear lier than expected according to the base line fac tors. 
Although the man age ment of patients with high - risk fea tures is not well established because of the lack of spe cifi c tri als 
in this sub group of patients and because of their under rep re sen ta tion in the clin i cal tri als, treat ment should be planned 
on 2 pil lars: (1) poor prog no sis with the pres ence of high - risk fea tures can be at least improved or even abro gated by 
achiev ing a deep and sustained response over time, and (2) this can most likely be obtained through using the best ther-
a peu tic options and in a response - adapted way. Some clin i cal tri als that have been planned or are ongo ing include only 
patients with high - risk fea tures, using the most effec tive ther a pies (proteasome inhib i tors, immu no mod u la tory drugs, 
and anti - CD38 mono clo nal antibodies) as well as chi me ric anti gen recep tor T cells and T - cell engagers that will unravel 
what the best ther a peu tic approach will be to over come the poor prog no sis of the pres ence of high - risk fea tures.  

   LEARNING OBJECTIVES 
   •    Identify high - risk mye loma based on patient - , dis ease - , or out come - based fac tors 
  •    Be  able to defi ne the key objec tives to over come poor prog no sis with the pres ence of high - risk fea tures 
  •    Defi ne the best ther a peu tic strat egy for patients with high - risk fea tures  

  CLINICAL CASE 
 A 48 - year - old man with newly diag nosed (ND), Revised 
International Staging System (R - ISS) III (ISS III plus del(17p)), 
Bence - Jones  κ  mul ti ple mye loma (MM) sought treat-
ment and con sul ta tion for MM that had been diag nosed 
in another insti tu tion. The patient had an active life style, 
and the workup showed mild ane mia and small lytic lesions 
in the pel vis and fem ora as mye loma - defi n ing events. His 
Eastern Cooperative Oncology Group per for mance sta tus 
was 1. He was treated with 6 induc tion cycles of lenalid-
omide, bortezomib, and dexa meth a sone (RVd), achiev ing 
a very good par tial response, followed by high - dose mel-
pha lan and autol o gous stem cell trans plan ta tion (HDM -
 ASCT), achiev ing strin gent com plete remis sion (sCR) with 
min i mal resid ual dis ease (MRD) pos i tiv ity. He rejected 
a sec ond ASCT and proceeded to con sol i da tion with 2 
cycles of lenalidomide, carfi lzomib, and dexa meth a sone, 
achiev ing sCR and MRD neg a tiv ity. Maintenance with lena-
lidomide was pre scribed. Twelve months after starting 

main te nance ther apy, relapse occurred with reappearance 
of the M - com po nent in urine. He was included in a clin i-
cal trial and treated with B - cell mat u ra tion anti gen (BCMA) 
chi me ric anti gen recep tor T (CAR - T) cells, and a new sCR 
and MRD neg a tiv ity were achieved. The patient con tin ues 
in fol low - up. 

 How do we defi ne high - risk patients with MM ?  
  Table 1  sum ma rizes the most rel e vant patient -  and dis ease -
 based fac tors to defi ne high - risk patients. 

 Patient - based fac tors 
 Frailty 
 For a long time, chro no log i cal age infl u enced treat ment 
deci sions, and the out come was poor for the elderly. The 
International Myeloma Working Group (IMWG), through 
a pooled anal y sis includ ing 869 ND elderly patients en-
rolled in clin i cal tri als, built a sim pli fi ed geri at ric score 
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based on age, comorbidities, and cog ni tive and phys i cal con-
di tions to dis tin guish among fit (score  =  0), inter me di ate fit ness 
(score  =  1), and frailty (score ≥ 2). Frail patients showed a sig nif-
i cantly shorter over all sur vival (OS; 57% at 3 years) than unfit 
(76% at 3 years) and fit patients (84% at 3 years).1 Many clin i cal 
tri als are using an IMWG-mod i fied frailty model to iden tify frail 
patients because of the impor tance of their iden ti fi ca tion for 
the treat ment deci sion-mak ing pro cess.2

Disease-based fac tors
Features asso ci ated with dis ease aggres sive ness
The pres ence of extramedullary dis ease (EMD) or plasma cell leu-
ke mia (PCL), pri mary or sec ond ary, is infre quent, but these are 
con sid ered high-risk fea tures not only because the plasma cells 
escape from the bone mar row envi ron ment but also because 
patients with EMD or PCL are dif fi cult to treat, with poor out-
comes with the cur rent ther a pies (3-year sur vival rate is 35% for 
EMD3 and median OS is 12 months for PCL4).

Cytogenetic abnor mal i ties
The IMWG cur rently rec om mends the detec tion of t(4;14), 
t(14;16) and del (17/17p) in selected plasma cells by inter phase 
fluo res cent in situ hybrid iza tion for the iden ti fi ca tion of high-risk 
patients.5 In newly diag nosed MM (NDMM), the pres ence of at 
least 1 high-risk cyto ge netic abnor mal ity (CA) is asso ci ated with 
a median OS of 24.5 months, sig nifi  cantly shorter than the 50.5 
months observed when there are not any CAs (P  <  .001). This is 
far from com plete and requires being updated.

The gain of the long arm of chro mo some 1 (+1q) is a fre quent 
CA observed in approx i ma tely 30% of NDMMs and asso ci ated 
with poor out come. A ret ro spec tive study conducted in 201 
patients with NDMM treated with RVd reported that patients har-

Table 1. Patient- and dis ease-based fac tors for the iden ti fi ca tion 
of high-risk MM

High-risk fea tures Definition

Patient-based fac tors

 Frailty sta tus IMWG frailty score
Modified IMWG frailty score
R-MCI
GAH

Disease-based fac tors

 Aggressiveness in the 
clin i cal pre sen ta tion

Extramedullary dis ease (no bone-
related plasmacytomas)

Plasma cell leu ke mia
LDH ele vated

 Cytogenetic   
abnor mal i ties

del(17p), t(4;14), t(14;16), amp1q, del(1p)

 Mutations TP53

 Biochemical   
abnor mal i ties

LDH ele vated
β2-microglobulin ≥5.5 mg/L
Albumin lev els ≤3.5 mg/L

Prognostic scores

 R-ISS R-ISS III: beta2-microglobulin ≥5.5 mg/L 
plus either LDH ele vated or high-risk  
CA (del(17p), t(4;14), or t(14;16))

GAH, geri at ric assess ment in hema tol ogy; R-MCI, Revised Myeloma 
Comorbidity Index.

bor ing +1q had a shorter median pro gres sion-free sur vival (PFS; 
41.9 months) and OS (not reached) com pared with those with out 
+1q (PFS of 65.1 months, P  =  .002 and OS not reached, P  =  .003). 
The neg a tive impact on sur vival with +1q may be more pro found 
if there is ampli fi ca tion of 1q, defined by the pres ence of 4 or 
more cop ies of chro mo some 1q (median PFS of 25.1 months) or in 
asso ci a tion with other high-risk CAs (median PFS of 34.6 months). 
The poor prog no sis of patients who have +1q with a coexisting 
dele tion of chro mo some 1p (del(1p)) has also been described.6

Although it is well accepted that del(17p) is the CA with more 
prog nos tic impact in MM, some ques tions are under debate: (1) 
What is the opti mal thresh old to pre dict poor prog no sis? (2) 
Is TP53 an opti mal molec u lar tar get? (3) What about mono- or 
biallelic dele tion and/or inac ti va tion of TP53 through muta-
tions? Patients with a “dou ble-hit” biallelic inac ti va tion of TP53 
are at high risk, espe cially if this abnor mal ity coex ists with ISS 
3 (1.5-year PFS of 33%) in ND patients.7 The Intergroupe Franco-
phone du Myélome (IFM) has recently reported in a large series 
of patients with NDMM that the pres ence of iso lated del(17p) was 
also asso ci ated with a poor out come, although the poorest out-
come was reported for the dou ble-hit patients.8

In sum mary, the opti mal iden ti fi ca tion of high-risk MM based 
on CA is under con struc tion, but in clin i cal prac tice, the CA rec-
ommended by the IMWG, together with abnor mal i ties of chro-
mo some 1 and muta tional sta tus of TP53, if pos si ble, would be 
nec es sary to define the risk at base line. At the moment of the 
relapse, it would be opti mal to repeat these eval u a tions because 
of the clonal evo lu tion and the poten tial acqui si tion of new CAs 
not detect able at base line.

R-ISS
The ISS risk model, includ ing albu min and β2-microglobulin 
lev els, was improved with the incor po ra tion of 2 well-known 
dis ease-related prog nos tic bio mark ers, CA and serum lac tate 
dehy dro ge nase (LDH) lev els, which are asso ci ated with a higher 
pro lif er a tive activ ity, resulting in the R-ISS model.

The R-ISS emerged from a large series of patients with NDMM, 
and 3 sub groups were defined: R-ISS I (n  =  871), includ ing ISS 
stage I, no high-risk CA, and nor mal LDH level with a 5-year OS 
rate of 82%; R-ISS III (n  =  295), includ ing ISS stage III and high-
risk CA or high LDH level with a 5-year OS of 40%; and R-ISS II 
(n  =  1894), includ ing all  the other pos si ble com bi na tions and with 
a 5-year OS of 62%.9 This stag ing sys tem is still valid, although 
there are some lim i ta tions: (1) most patients were assigned to 
the R-ISS II, includ ing those with high-risk CA but not ISS III, (2) 
some other high-risk CAs such as +1q were not included, and (3) 
other, more com plex geno mic abnor mal i ties such as muta tions 
or inac ti va tion of TP53 were not con sid ered.

Functional high-risk patients
In addi tion to the above high-risk fea tures, how do we rec og nize 
those patients with no appar ent high risk at diag no sis but who 
prog ress within the first 12 to 18 months after an opti mal first line 
of ther apy? These patients are func tional high risk with poor prog-
no sis, and fur ther inves ti ga tions are required to unravel if there is 
a clonal selec tion or just an inad e quate eval u a tion at diag no sis.

What is the opti mal man age ment for patients 
with high-risk fea tures?
If the iden ti fi ca tion of high-risk patients with MM is chal leng ing, 
its man age ment is not easy either. So far, only a few clin i cal 
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tri als have been spe cifi  cally conducted in this pop u la tion be-
cause the defi  ni tion is het ero ge neous. In addi tion, high-risk 
sub groups in clin i cal tri als are quite small to gen er ate solid rec-
om men da tions.

In 2021, we know that poor prog no sis with the pres ence of 
high-risk fea tures can be at least improved or even abro gated by 
the achiev ing a deep and sustained response over time, which 
can most likely be obtained through the use of novel ther a peu tic 
options.10

At least 3 large meta-ana ly ses sup port the use of MRD for 
mon i tor ing the response in MM because of its prog nos tic value. 
The most recent one included pub li ca tions up to June 2019, 
show ing that the achieve ment of unde tect able MRD improved 
PFS (haz ard ratio [HR], 0.33) and OS (HR, 0.45) in com par i son 
with the pres ence of MRD. Moreover, its prog nos tic impact was 
sustained across the dif fer ent sub groups, includ ing those with 
some high-risk fea tures such as elderly patients with NDMM, 
relapsed/refrac tory patients, or even the pres ence of high-risk 
CA.11

Of note, the higher the sen si tiv ity thresh old for the MRD eval-
u a tion and the lon ger the sustained unde tect able MRD over 
time, the higher the prog nos tic value.

In addi tion, the achieve ment of unde tect able MRD can con-
vert risk assess ment in MM into some thing dynamic, and the high 
risk at base line can be over come when unde tect able MRD is 
achieved. In the PETHEMA/GEM2012MENOS65 trial, 458 patients 
with NDMM had lon gi tu di nal assess ment of MRD after 6 induc-
tion cycles with RVd, autol o gous trans plan ta tion, and 2 con sol-
i da tion courses with RVd. The 3-year PFS rate for patients with 
R-ISS I, II, or III was com pa ra ble (95%, 94%, and 88%) if MRD was 
unde tect able after treat ment. By con trast, out comes were pro-
gres sively poor for patients with R-ISS I, II, and III when MRD was 
detect able, with a 3-year PFS of 62%, 53%, and 28%, respec-
tively, and anal o gous results were observed when OS was con-
sid ered. Similarly, out come of patients with high-risk CA was 
abro gated when unde tect able MRD was achieved.12

One addi tional aspect needs to be incor po rated in the MRD 
assess ment: the MRD eval u a tion out side of the bone mar row 
through the use of func tional imag ing tools such as pos i tron 
emis sion tomog ra phy/com put er ized tomog ra phy.13 Deauville 
scores to focal lesions less than 4 and bone mar row uptake 
show ing the liver back ground (Deauville score <4) have been 
iden ti fied as the best cut off to define pos i tron emis sion tomog-
ra phy/com put er ized tomog ra phy neg a tiv ity after ther apy and 
com plete met a bolic response, as they have been described in 
at least 2 clin i cal tri als, the FORTE and CASSIOPETT substudy of 
CASSIOPEIA trial.

Management of frail patients
The gen eral approach described above is fea si ble for frail pa-
tients, but tol er a bil ity and qual ity of life are cru cial to deliver 
treat ments in order to reach depth responses. At least 1 clin i cal 
trial has been conducted in unfit and frail patients with NDMM 
according to the IMWG frailty index, using ixazomib and dara-
tumumab plus very low dose of dexa meth a sone.14 Preliminary 
results are encour ag ing, with 1-year OS rates of 96% and 74% for 
unfit and frail patients, respec tively. Subgroup anal y sis recently 
conducted in the phase 3 tri als ALCYONE and MAIA have also 
shown how the addi tion of daratumumab to either bortezomib, 
mel pha lan, and pred ni sone (VMP) or Rd (lenalidomida and dexa-

methasone) has been  able to sig nifi  cantly improve the out come 
of frail patients com pared with VMP or Rd alone, according to a 
mod i fied IMWG frailty index (Table 2). In the relapsed-refrac tory 
set ting, other subanalyses of phase 3 clin i cal tri als have reported 
how carfilzomib at dif fer ent doses and sched ules or the com-
bi na tion of pomalidomide-dexa meth a sone plus isatuximab is 
fea si ble and  able to improve the out come of frail patients.15,16 Al-
though this infor ma tion is obtained from clin i cal tri als, the good 
tox ic ity pro file of all  novel agents makes it pos si ble to main tain 
ther apy in the frail pop u la tion.

Management of patients with high-risk CA or R-ISS III 
with approved drugs
Proteasome inhib i tors (PIs), immu no mod u la tory drugs, and cor-
ti co ste roids are the key treat ment ele ments of patients with MM 
patients with high-risk CA. For trans plant-eli gi ble patients with 
NDMM, the ques tion about bortezomib or carfilzomib as the 
opti mal PI for high-risk patients remains under debate because 
the only phase 3 ran dom ized trial com par ing bortezomib with 
carfilzomib did not show any dif fer ence, but it did only include 
patients with t(4;14).17

The use of moAbs (monoclonal antibodies) targeting SLAMF7 
and CD38 also has been eval u ated in this set ting. Although the 
addi tion of elotuzumab showed no sig nifi  cant ben e fit when 
com bined with RVd in the phase 2 SWOG-1211 study,18 the addi-
tion of daratumumab has been shown to improve the out come 
of patients with NDMM and RRMM (relapsed refractory multiple 
myeloma) with high-risk CA in a recent meta-anal y sis.19 HDM-
ASCT con tin ues to be the stan dard of care in high-risk NDMM 
because of its capac ity to achieve a higher unde tect able MRD 
rate, and tan dem trans plant is even con sid ered for this pop u la-
tion based on the pos i tive data from the EMN02 trial, con firmed 
in the STAMINA trial at least in terms of PFS.20,21 However, tan dem 
trans plant may not be nec es sary with the intro duc tion of moABs, 
espe cially with the intro duc tion of cell ther apy. Maintenance with 
lenalidomide is the stan dard of care to improve the out come of 
high-risk patients com pared with obser va tion, but it should be 
improved through the addi tion of PIs or moABs, with pre lim i nary 
pos i tive data.22,23

In the nontransplant-eli gi ble, high-risk patients with NDMM, 
daratumumab, lenalidomide, and dexa meth a sone would be the 
first choice based on the results reported in the MAIA trial, with 
a median PFS of 45.3 months com pared with 29.6 months in the 
Rd arm (HR, 0.57).24

In the RR (relapse or refractory) set ting, the same approach 
is valid, and the com bi na tion of choice for patients with high-
risk CA would be those with the higher likely prob a bil ity of 
achiev ing unde tect able MRD (Table 2).

Of note, the novel drug melflufen flufenamide has shown 
prom is ing effi cacy in 45 patients with EMD (extramedullary dis-
ease) included in the HORIZON trial, with an over all response 
of 24% vs 30% in patients with out EMD.25 Selinexor also may 
have a role in treating patients with del(17p) based on its 
mech a nism of action and avail  able evi dence in some clin i cal 
tri als.26 Belantamb mafodotin, a BCMA-con ju gated moAb, pro-
duced a response rate of 33%, which is sim i lar to that reported 
in patients with high-risk cyto ge net ics.27 Further stud ies are 
required to con firm this effi cacy. Table 2 shows the effi cacy 
reported in patients with high-risk CA in the most rel e vant clin-
i cal tri als in patients with NDMM and RRMM.

D
ow

nloaded from
 http://ashpublications.net/hem

atology/article-pdf/2021/1/30/1851766/30m
ateos.pdf by guest on 08 M

ay 2024



Management of high-risk mye loma | 33

Table 2. Clinical stud ies ongo ing in patients with high-risk fea tures

Registration num ber Study design Population

ND high-risk MM
NCT03104842 Isatuximab-KRd as induc tion, con sol i da tion, 

and main te nance
Transplant eli gi ble or inel i gi ble
del(17p) in ≥10% of puri fied cells and/or t(4;14) and/or >3 cop ies +1q21
ISS II or III

NCT03756896 Carfilzomib, pomalidomide, and 
dexa meth a sone as main te nance after 
HDM-ASCT

Transplant eli gi ble achiev ing at least par tial response
Presence of del(17p), t(4;14), t(14;16), t(14;20)
PCL at diag no sis

NCT04025450 Chidamide (HDAC inhib i tor)–lenalidomide, 
bortezomib, and dexa meth a sone as 
induc tion

Transplant eli gi ble and inel i gi ble
Presence of del(17p), t(4;14), t(14;16), t(14;20)
R-ISS III
IgD/IgE
Extramedullary plasmacytomas
Peripheral plasma cells by flow cytom e try ≥0.165%

NCT02128230 Induction with mel pha lan 20–KTD-PACE 
followed by mel pha lan 80–KTd-PACE plus 
ASCT and KTD-PACE con sol i da tion and 
KRd main te nance (1 year) and Kd (1 year)

Transplant eli gi ble

GEP70 risk score of ≥0.66

NCT03549442 BCMA CAR-T + huCART19 in dif fer ent 
sched ules

ISS III or R-ISS III or
Metaphase kar yo type with >3 abnor mal i ties except hyperdiploidy
Failure to achieve par tial response or bet ter to ini tial ther apy based on 

PI and IMiD

NCT04196491 BCMA CAR-T bb2121 (ide-cel) (150–800  ×  106) 
followed by lenalidomide as main te nance

R-ISS III

NCT04436029 Autologous CD8+ T cells expressing an anti-
BCMA chi me ric anti gen recep tor

High-risk patients who com pleted pretransplant induc tion 
antimyeloma treat ment

NCT04133636 BCMA CAR-T JNJ-68284528 (cilta-cel) 
followed by lenalidomide main te nance

Less than com plete response after first-line treat ment and trans plant 
followed or not by con sol i da tion

NCT04133636 BCMA CAR-T JNJ-68284528 (cilta-cel) 
followed by lenalidomide and 
daratumumab main te nance

Noneligible for trans plant patients with ISS III

Relapsed-refrac tory high-risk MM
NCT03601078 BCMA CAR-T bb2121 (150–450  ×  106) R-ISS III and

PD <18 months after the first-line treat ment includ ing induc tion, 
trans plant, and lenalidomide main te nance

PD <18 months since date of start ini tial ther apy, which must con tain PI, 
IMiD, and dexa meth a sone

Less thanVGPR after induc tion, includ ing PI, IMiD, and dexa meth a sone 
and trans plant (between 70 and 110 days after trans plant)

NCT04133636 BCMA CAR-T JNJ-68284528 (cilta-cel) One prior line includ ing PI, IMiD, and PD within the first 12 months after 
trans plant or the first-line treat ment for nontransplant eli gi ble

NCT03104270 Elotuzumab in com bi na tion with 
pomalidomide, carfilzomib, and 
dexa meth a sone

More than 2 prior lines, includ ing PI and IMiD and
del(17p), t(14;16), t(14:20)
PCL
Extramedullary dis ease
Doubling in lev els of MM mark ers in the past 3 months
Refractoriness to their most recent lenalidomide-containing reg i men 

and PI-based reg i men
Renal fail ure with CrCl between 15 and 30  mL  ×  min ute

cilta-cel, ciltacabtagene autoleucel; CrCL, cre at i nine clear ance; GEP70, gene expression profiling-70; HDAC, histone deacetylase; ide-cel, 
idecabtagene vicleucel; IMiD, immu no mod u la tory drug; Kd, carfilzomib and dexa meth a sone; KRd, carfilzomib, lenalidomide and dexa meth a sone; 
KTD-PACE, carfilzomib, tha lid o mide, dexa meth a sone, cis platin, doxo ru bi cin, cyclo phos pha mide, and etoposide; PD, pro gres sion dis ease; VGPR, 
very good par tial response.

Management of func tional high-risk patients
Although no spe cific tri als were performed until very recent-
ly, new tri als with BCMA-targeted CAR-T cells have focused 
on this sub group of patients (Table 3). Some sub group anal-
y sis in phase 3 tri als focused on early relapses, defined as 
those occur ring within the first 12 to 18 months after the pre-

vi ous ther apy, show ing that the addi tion of carfilzomib to Rd 
or daratumumab to Rd vs Rd in the ASPIRE and POLLUX tri-
als resulted in a sig nifi  cant ben e fit for the tri ple com bi na tion 
com pared with Rd. A sim i lar effect has been recently reported 
with the addi tion of daratumumab to bortezomib or carfilzo-
mib28–31 (Table 2).
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Management of high-risk patients with CAR-T cell ther apy
BCMA is an attrac tive and exten sively stud ied tar get for immu no-
ther apy in MM. BCMA-targeting CAR-T cells have dem on strated 
fast, high, and deep responses in patients with RRMM. The sam-
ple sizes across the dif fer ent tri als are so far rather small but have 
included a great pro por tion of patients with high-risk fea tures, 
such as high-risk CA, R-ISS III, EMD, or high tumor bur den.32,33 Ide-
cel (idecabtagene vicleucel), indeed, already has been approved 
by US Food and Drug Administration for RRMM after at least 4 
rounds of ther apy, includ ing PIs, immu no mod u la tory drugs, and 
anti-CD38, and has been eval u ated in 128 patients with RRMM 
after a median of 6 prior lines (84% tri ple refrac tory). The ORR 
(overall response rate) was 73%, includ ing a com plete remis-
sion rate of 33% and a median PFS of 8.8 months. These effi cacy 
data were sustained in patients with high-risk fea tures, such as 
EMD (n  =  50), high-risk CA (n  =  45), or high tumor bur den (n  =  65)34  
(Table 2). Many other BCMA-targeted CAR-T cells are under 
inves ti ga tion, and some clin i cal tri als are focused in patients with 
high-risk fea tures (Table 3). If results are pos i tive, CAR-T cell ther-
apy will rap idly move as the first choice in patients with high-risk 
fea tures.

Beyond BCMA-targeted CAR-T cells, there are other ther-
a peu tic options, such as bispecific moABs targeting not only 
BCMA but also GPRC5D, FcRH5, and oth ers, under eval u a tion in 
patients with RRMM, and their effi cacy will be also eval u ated in 
patients with high-risk fea tures.

In sum mary, in 2021, the iden ti fi ca tion of high-risk patients 
with MM con tin ues being an unmet med i cal need, and the def-
i ni tion should be revisited. Genomics will help us to improve 
the iden ti fi ca tion of these patients, as well as the ther a peu tic 
advances, to find the best option for them. Considering the 
achieve ment of unde tect able and sustained MRD can abro-
gate the poor prog no sis of high-risk fea tures, the man age ment 
of these patients should be response adapted and deter mined 
from expo si tion to sequen tial treat ments based on drugs with a 
new and dif fer ent mech a nism of action. International effort and 
research in this regard are required.
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