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   As the aging pop u la tion grows, so too does the num ber of well - tol er ated antimyeloma ther a pies. Physicians will see an 
increas ing vol ume of patients for sub se quent lines of ther apy, which could now extend this rela tion ship for over a decade. 
For youn ger patients, treat ment choices are infre quently impacted by con cerns of fi t ness, but instead about effecting 
the deepest, most dura ble response. Older adults, in con trast, are more likely to expe ri ence under -  than over treat ment, 
and there fore more objec tive (and ide ally straight for ward) ways to eval u ate their fi t ness and abil ity to tol er ate ther apy 
will increas ingly assist in deci sion - mak ing. Post hoc ana ly ses categorizing the fi t ness of trial patients in the mod ern treat-
ment era glob ally dem on strate that even in highly selected pop u la tions, those that are recategorized as less fi t or frail are 
con sis tently at higher risk of infe rior out comes and increased toxicities. Real - world data are com par a tively lacking but do 
dem on strate that most patients with mye loma are not rep re sen ta tive of those enrolled on clin i cal tri als, gen er ally more 
heavily bur dened by comorbidities and more likely to be cat e go rized as  “ less than fi t. ”  Simultaneously, the num ber of 
ther a peu tic options open to patients in the relapsed set ting con tin ues to grow, now includ ing T - cell engagers and cel lu-
lar ther a pies, with their unique tox ic ity pro fi les. The aim of this review is to sum ma rize the avail  able data, high light some 
of the approaches pos si ble to eas ily assess fi t ness and how results might inform treat ment selec tion, and illus trate ways 
that patients ’  con di tion can be opti mized rather than lead to exclu sion from the more com plex ther a pies newly avail  able.  

   LEARNING OBJECTIVES 
    •  Overview the vari ety of ways that fi t ness for antimyeloma ther apy can be assessed and poten tially infl u ence 

 treat ment choice 
   •  How these tools may be uti lized to opti mize a patient ’ s jour ney with mye loma, which can span sequen tial lines of 

ther apy  

  Introduction 
 Multiple mye loma (MM) is the sec ond lead ing hema to logic 
malig nancy in the United States. 1  Individuals diag nosed 
with MM tend to be older, with a median age of 69 years 
at diag no sis and the major ity over age 65. 1  Improvements 
in dis ease man age ment have led to impres sive gains in 
pro gres sion  free and over all sur vival, so that greater num
bers of indi vid u als are liv ing with their dis ease and receiv
ing antimyeloma treat ment for lon ger dura tions. 2  4  Novel 
agent com bi na tion ther a pies have dra mat i cally improved 
out comes, but they are not with out tox ic ity. Depending on 
the cri te ria used, up to 58 %  of patients will be con sid ered 
bur dened with sig nifi   cant comorbidities. 5  So how can we 
best eval u ate patients in the cur rent treat ment era for fi t
ness or frailty and tai lor their treat ment appro pri ately ?  

 CLINICAL CASE 
  A 68  year  old Afri can Amer i can retired law yer pres ents with 
fatigue, ane mia, and hyper cal ce mia. Investigations dem on
strated IgG  κ , Revised International Scoring System II MM 
with 70 %  plasma cell infi l tra tion in the bone mar row, and 
ampli fi  ca tion of Ch1q. Her prior med i cal his tory is sig nifi   cant 
for atrial fi bril la tion and hyper ten sion, for which she takes 
rivaroxaban 20    mg and amlodipine 10    mg once daily. She 
lives with her hus band and adult son. Her Eastern Coop
erative Oncology Group (ECOG) per for mance sta tus is 1. 
She has received an intra ve nous bisphosphonate to cor rect 
her hyper cal ce mia, is feel ing bet ter, and wants to dis cuss 
her treat ment options. Her sis ter under went an autol o gous 
stem cell trans plant (ASCT) for relapsed diffuse large Bcell 
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lymphoma and asks if this is the right treat ment for her. She wants 
to spend as much time with her grand child as pos si ble and is 
keen to receive the “best” treat ment option avail  able even if that 
comes with an increased risk of tox ic ity.

Frailty vs age for the ini tial selec tion of ther apy
Despite mul ti ple reports that older patients with mye loma 
are fre quently undertreated, age con tin ues to be a key fac
tor in oncol o gists’ deci sionmak ing6; it has heavy weighting in 
most frailty assess ment tools,7,8 restricts the inclu sion of older 
patients from clin i cal tri als,9,10 and appears in guide lines lim it
ing who should be offered upfront trans plan ta tion.11 Better tools 
are emerg ing that allow for assess ment of bio log i cal rather than 
chro no log i cal aging.8,12 Some can depict immunosenescence,8 
body com po si tion,13 nutri tional sta tus,14 and track phys i cal activ
ity.15 In many countries where lon gev ity is becom ing the norm, 
older age should not sim ply equal unfit for treat ment.

Formal frailty assess ment can assist with deci sionmak ing, and 
a num ber of scor ing sys tems have been pro posed, mostly devel
oped in those deemed trans plant inel i gi ble. Other mea sures 
that assess phys i cal or cog ni tive per for mance or nutri tional sta
tus can be very infor ma tive but are not uni ver sally incor po rated 
into clin i cal prac tice (Table 1). The International Myeloma Work
ing Group (IMWG) score16 is still con sid ered the gold stan dard 
for the assess ment of trans plantinel i gi ble patients (although not 
always rou tinely performed), and it includes age, the Katz activ
i ties of daily liv ing index, the Lawton Instrumental Activities of 
Daily Living scale, and the Charlson Comorbidity index. This and 
other sim pli fied scores can pre dict sur vival out comes as well as 
treat mentrelated tox ic ity and dis con tin u a tion rates.

Although there is mount ing evi dence that geri at ric assess
ments are effi cient and costeffec tive ways to per son al ize ther
apy and reduce the adverse effects expe ri enced by patients, 
they con tinue to be per ceived as timecon sum ing by phy si
cians.17,18 Shorter, highly effi cient screen ing tools such as the 
 Geriatric 8 (G8) questionaire19,20 (avail  able at https:  /  /www  .siog 
 .org  /files  /public  /g8_english_0  .pdf), Vulnerable Elders Survey 
13,21 or senioradult oncol ogy ques tion naire22 can be com pleted 
in under 10 min utes. Combined with other rapid screen ing tools 
of cog ni tive func tion such as the MiniCogTM and timedupand
go (TUG) test, this brief assess ment can pro vide highly rel e vant 
and action able infor ma tion that can influ ence ther apy (and gen
er ally will out per form clin i cal judg ment with the excep tion of 
categorizing the very fit and very frail).20,23 A pro posed approach 
is suggested in Table 2. Simplified geri at ric screen ing tools such 
as those outlined can spare the efforts of full geri at ric assess
ment in 20% to 40% of patients and prompt refer rals for patient 
opti mi za tion in 42%.22,23 These screen ing assess ments, com
bined with a MiniCogTM and TUG, typ i cally add no more than 15 
to 27 min utes to stan dard of care, with the major ity of this time 
spent by the patient and care giver and only 5 to 6 min utes by 
the health care pro vider.17

Frailty should be con sid ered a dynamic rather than static pro
cess, and tai lored dose adjust ment of induc tion ther apy should 
be con sid ered, as illus trated in Figure 1.8,24 Prospective val i da tion 
of this approach is under eval u a tion in the Myeloma XIV FiTNEss  
study com par ing IMWG frailtyadjusted vs stan dard dos ing 
approaches (NCT03720041). Deesca la tion of ste roids should be 
con sid ered upon dis ease con trol, as con tin u ous  dexa meth a sone 

until dis ease pro gres sion did not improve out comes  com pared 
to timelim ited dexa meth a sone in IMWG inter me di atefit 
patients.25

Induction strat e gies based on age and fit ness
Longterm sur vi vors with MM are more likely to have received 
trip let novel com bi na tions and consolidative trans plant.26 For 
patients in whom trans plant fit ness is uncer tain, ide ally opti
mal induc tion should not dif fer from that of youn ger patients 
although could be ini tially dose mod i fied and adjusted with 
each cycle based on tol er ance8 as fit ness may improve with dis
ease con trol and should be reexamined at each cycle (Figure 1).

For those newly diag nosed patients who are defi  nitely trans
plant inel i gi ble from the out set, the updated results of the MAIA 
study dem on strated unprec e dented effi cacy for upfront dara
tumumab, lenalidomide, and dexa meth a sone (DRd) (60month 
pro gres sionfree sur vival [PFS] 52.5% vs 28.7% for lenalidomide 
and dexa meth a sone [Rd]).27 Longer fol lowup also  dem on strated 
an over all sur vival (OS) ben e fit—median not reached for DRd 
vs 55.7 months for Rd alone, P  =  .0013. The ben e fit was con sis
tent across age and frailty sub groups (with sig nifi  cant num bers 
of frailer patients recruited and tol er at ing treat ment well).28 
The ALCYONE trial also dem on strated the ben e fit of the addi
tion of daratumumab to bortezomib, mel pha lan, and pred nis o
lone, regard less of frailty sta tus.29 Other options for treat ment 
include the com bi na tion bortezomib, lenalidomide, and dexa
meth a sone based on SWOG S077730 or as the RVdlite com
bi na tion (dosemod i fied RVd).31 For fit older patients such as 
one con sid ered in the Clinical Case, immu no ther a peu tic ther a
pies are also being stud ied in the upfront set ting, such as the  
CARTITUDE5 trial com par ing RVd con tin ued to pro gres sion vs 
RVd followed by chimeric antigen receptor Tcell (CART) (cilta
cabtagene autoleucel) con sol i da tion (NCT04923893), pro vided 
patients have a frailty index of 0 to 1 according to the IMWG 
scor ing sys tem.16 In the case of patients much frailer than that 
discussed here, options for all oral ther apy are also avail  able 
such as Rd32 or ixazomib + Rd.33

Role of trans plan ta tion as con sol i da tion in older patients
ASCT after induc tion ther apy remains stan dard of care for fit 
patients with newly diag nosed mye loma. In the era of novel agents, 
this is based on results from sev eral tri als dem on strat ing a sig nif
i cant PFS ben e fit with trans plant. Although age was restricted to 
<65 years3437 in most tri als, many cen ters offer ASCT up to age 70 
or older in care fully selected fit patients.3840 For these age groups, 
there are no ran dom ized data in the mod ern era, but reg is try stud
ies sug gest ben e fit is con ferred albeit with the cave ats com mon 
to all  such ana ly ses.38,41 One ret ro spec tive, post hoc anal y sis of the 
Myeloma XI trial com pared ASCT to no ASCT in matched patients 
from the trans planteli gi ble and  trans plantinel i gi ble path ways 
and found a sig nifi  cant  pro gres sionfree and over all sur vival ben
e fit in favor of trans plant.42 There was no sig nifi  cant increase in 
mor bid ity or mor tal ity asso ci ated with trans plant in patients aged 
65 to 70 or even >70 years. This study also ran domly assigned 
patients to lenalidomide main te nance or obser va tion after ASCT, 
confirming a ben e fit in older patients with a sim i lar haz ard ratio 
to youn ger patients.43 For those with comorbid con cerns such as 
renal impair ment or for those >70 years of age, dose adjust ment of 
mel pha lan from 200  mg to 140  mg/m2 appears to be a rea son able 
approach to improve tol er a bil ity.44,45
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Studies inves ti gat ing the use of prehabilitation phys io
ther apy prior to ASCT are under way and may be of par tic u lar 
impor tance in the older cohort of patients who are fre quently 
sarcopenic at pre sen ta tion.4648 Determining whether older 
patients are fit for trans plant remains largely based on cli ni cian 
assess ment and patient pref er ence. Scoring strat e gies such 
as the Hematopoietic Cell Transplantation–spe cific Comor
bidity Index (HCTCI, Table 1) may assist with deci sionmak ing 
but should not be con sid ered a com pre hen sive assess ment 
of an indi vid ual patient’s abil ity to tol er ate ASCT.49 A sin gle 
cen ter expe ri ence of ~1800 patients treated over a 10year 
period reported no dif fer ence in median OS (108.2 vs 106.25 
months [P = .13] for those with an HCTCI of ≥3 vs <3). There was 
sim i larly no dif fer ence in 3year OS for patients <70 vs ≥70 years 
of age.119 The IMWG frailty score has been inves ti gated pro

spec tively in 1 study of trans plant patients, assessed prior to 
phy si cians choos ing a trans plant or notrans plant approach.50 
The IMWG frailty score predicted infe rior PFS with ASCT  
for unfit patients aged 70 to 75 and no dif fer ence between 
ASCT and no ASCT, suggesting a poten tial role in this group. 
There was, how ever, no addi tional infor ma tion pro vided by the 
score for fit, unfit aged 65 to 69, or frail patients, but this may 
have been lim ited by a rel a tively small sam ple size.

Several trans plant cen ters are incor po rat ing a more com pre
hen sive assess ment of older adults com ing for ward for trans
plant to opti mize their out comes, includ ing sev eral mea sures 
included in Table 2.51 Suggested addi tional assess ments for 
patients under con sid er ation include doc u men ta tion of cur rent 
and prior infec tions, cre at i nine clear ance cal cu la tion, car diac 
eval u a tion by elec tro car dio gram, echo car dio gram or mul ti ple 

Table 1. Frailty scor ing/out come scor ing sys tems mye loma patients

Score Reference Variables Frailty/out come groups defined

Transplant assess ment scor ing sys tems

 HCTCI 5 Based on cri te ria reported by 
Sorror et al49

0
1–2
>2

Frailty scor ing/out come scor ing sys tems for trans plantinel i gi ble patients

 IMWG* 16 Age
CCI
IADL
ADL

Fit
Intermediatefit
Frail

 Simplified IMWG 89 Age
CCI
ECOG

Nonfrail
Frail

 RMCI 90 Age
eGFR
Lung dis ease
KPS
Frailty
Cytogenetics

Fit
Intermediatefit
Frail

 UK MRP 91 Age
PS
CRP
ISS

Low risk
Medium risk
High risk

 Mayo frailty 92 Age
PS
NTBNP

I
II
III
IV

Objective and patientreported out come mea sures

 Objective mea sures

  Timed up and go85 Subjects rise from a stan dard  
arm chair, walk 3 meters, walk back, 
and sit down again

  Hand grip strength93 Measured using a dyna mom e ter 
(static force hand can squeeze 
around a dyna mom e ter)

   Short Physical Performance 
Battery94

Combines gait speed, chair stand, 
and bal ance tests

*http:  /  /www  .myelomafrailtyscorecalculator  .net  /.
ADL, activ i ties of daily liv ing; CCI, Charleson Comorbidity Index; CRP, Creactive protein; eGFR, estimated glomerular filtration rate; IADL,  
instru men tal activ i ties of daily liv ing; ISS, International Scoring System; KPS, Karnofsky Performance Scale; MRP, UK Myeloma Research Alliance Risk 
Profile; NTBNP, Bnatriuretic peptide; PS, per for mance sta tus; RMCI, revised Myeloma Comorbidity Index.
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gated car diac blood pool imag ing, and oth ers, as indi cated 
based on prior his tory or symp toms. Given the strong influ
ence of pul mo nary func tion tests in the revised mye loma 
comorbidity index/HCTCI, many con sider them also to be 
part of stan dard workup, includ ing dif fus ing capac ity of the 
lungs for car bon mon ox ide.49,52

CLINICAL CASE (Con tin ued)
The patient was deemed fit to tol er ate induc tion ther apy with 
daratumumabRVd, achiev ing a very good par tial response after 
4 induc tion cycles. At her pretransplant visit, her ECOG was 0, 

 echo car dio gram showed a nor mal left ven tric u lar ejec tion frac
tion, elec tro car dio gram showed ratecon trolled atrial fibril la tion, 
pul mo nary func tion tests were nor mal, and her cre at i nine clear
ance was 90  mL/min. Screening G8 was 17 (nor mal), TUG was 
10 sec onds, and MiniCogTM was unre mark able. She was coun
selled as to the poten tial risks and decided to pro ceed. She was 
referred for an exer cise pro gram with phys io ther apy, underwent 
successful hematopoietic cell collection, and under went trans
plant as an out pa tient with 200   mg/m2 mel pha lan with out inci
dent. She achieved stringent complete response with minimal 
residual disease neg a tiv ity and had a neg a tive pos i tron emis
sion tomog ra phy scan at 3 months posttransplant reassessment 
(day 90) and there fore com menced lenalidomide main te nance 
ther apy.

Table 2. Proposed brief and sim pli fied approach to screen ing patients with mye loma for frailty

Measures Options Comments

Performance sta tus* • ECOG
• KPS

Consider patientreported PS—can high light 
sub jec tive dif fer ences and prompt fur ther  
eval u a tion95

Documentation of comorbidities* • CCI
• HCTCI
• CIRS

Consider a val i dated index to quan tify—can be 
use ful to com pare with published data and CCI 
incor po rated into IMWG scor ing sys tem

Medication his tory* Approaches to tackle polypharmacy bro ken 
down by health care set ting in older adults 
with can cer (review)96

Rather than sim ple doc u men ta tion, greater 
empha sis on min i miz ing poten tial drugdrug 
inter ac tions, dose reduc tions, and remov ing 
any unnec es sary med i ca tions

Nutritional eval u a tion* • Weight
• HbA1C

Consider inter ven tion for patients with  
sig nifi  cant weight loss >10% and those with 
comorbid or emer gent dia be tes

Geriatric screen ing tool • G8
• Vulnerable Elders Survey 13
• Senior Adult Oncology Program

If abnor mal—con sider com pre hen sive geri at ric 
screen ing or refer ral action based on low  
scor ing domain19,22

Cognitive screen ing • MiniCogTM

• Minimen tal state exam

Physical func tion ing • TUG No spe cific train ing is needed to per form this 
test. Example avail  able here: https:  /  /www 
 .youtube  .com  /watch  ?v=tNay64Mab78

*Considered stan dard care. Adapted from Loh et al.23

CIRS, cumu la tive comorbidity rat ing score; HbA1c, hemo glo bin A1c.

Figure 1. Fitness as a dynamic but potentially modifiable risk factor.
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After 4 years of maintaining a good response, the patient 
was noted to have ris ing serum mono clo nal pro tein, meet
ing the cri te ria for bio chem i cal relapse, with no other symp
toms. Repeat bone mar row con firmed per sis tent ampli fi ca tion 
of Ch1q and no other clonal evo lu tion, with 40% plasma cell 
involve ment. The patient was still  able to walk her dog but less 
fre quently attended active older adult fit ness pro grams at the 
YMCA. The patient returned to the clinic to dis cuss treat ment 
options.

How fit ness might be incor po rated at relapse
Despite the sig nifi  cant advances made in the treat ment of 
MM, patients invari ably relapse, and a num ber of fac tors have 
to be con sid ered when decid ing the next line of ther apy for 
any patient, which includes their fit ness for ther apy (Figure 2). 
Therapy should be per son al ized and based on shared deci sion
mak ing, but there are a few gen er al iza tions to be con sid ered. 
Consistent with published ret ro spec tive ana ly ses, our pref er
ence is to ini ti ate alter na tive ther apy when bio chem i cal pro gres
sion is established, given the poten tial neg a tive con se quences 
of waiting for clin i cal symp toms to emerge, which could worsen 
frailty and/or limit choice of ther apy.53 Several published tri als 
have dem on strated the clear supe ri or ity of 3drug reg i mens over 
2drug reg i mens in terms of over all response rates (ORRs) and 
PFS; realworld data dem on strate attri tion rates of 20% to 50% 

per line of ther apy, so in prin ci ple, patients should be con sid ered 
for the most effec tive com bi na tion they can tol er ate, based on 
their dis ease sta tus and fit ness.54

Few tri als have been conducted spe cifi  cally for the frail 
patient pop u la tion. Data can be extrap o lated from tri als in 
“elderly” patients, trans plantinel i gi ble patients, or a sub set 
anal y sis of larger stud ies (Table 3). It is impor tant to remem ber 
that age and frailty are not syn on y mous terms, and all  sub set 
ana ly ses have inher ent lim i ta tions.

For most patients whose dis ease has not progressed on 
mono clo nal anti body ther a pies or did not have expo sure to 
them as front line ther apy, an antiCD38 mono clo nal anti body 
should be con sid ered in com bi na tion with immu no mod u la tory 
imide drugs (IMiDs) or proteasome inhib i tors (PIs) and dexa
meth a sone. Dose adjust ments for age or frailty are not required 
for daratumumab or isatuximab but can be con sid ered for the 
IMiD or PI part ner.8 The uni ver sal theme from post hoc subanal
yses performed (Table 3) sug gests that even in older or frail 
patients, out comes are bet ter in those who receive the trip
let com bi na tion arm vs the dou blet, and dis con tin u a tion rates 
have been  fre quently higher in the dou blet arms. Of course, 
treat ment needs to be adapted to a patient’s needs and spe
cial atten tion paid to car diac risk, which may be higher in frail 
patients.55 Nonetheless, with care ful mon i tor ing and adapted 
dos ing, authors con clude that novel com bi na tions should not 
be restricted based upon frailty sta tus.

Figure 2. Factors to consider when determining choice of therapy for RRMM. AE, adverse event; Tx, treatment.
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engag ing (TCE) BCMAtargeting teclistamab will likely also lead to  
immi nent approval for use in patients with relapsed and refrac
tory dis ease.67,68 The deci sion will then be on the cli ni cian to eval
u ate fit ness for BCMA targeting ther apy—TCE vs CART?69

Risk vs ben e fit dis cus sion—establishing patient   
pref er ence to pro ceed
When asked about their pref er ences, patients with mye loma 
have reported that dura ble dis ease response is a high pri or ity 
and that they would even be will ing to con sider more  sig nifi  cant 
side effects to achieve this goal.70 The achieve ment of deep 
and dura ble responses is asso ci ated with improved qual ity of 
life and has been con firmed in patientreported out comes from 
the piv otal CART tri als.7173 So too has inter rup tion of con tin u ous 
ther apy.64 Alternative avail  able reg i mens at this stage in the dis
ease gen er ally yield short dura tion of dis ease con trol, with low 
ORRs of less than 30% and median PFS esti ma tes in the region of  
3 to 4 months.74 Responses from CART are com par a tively much 
bet ter with higher ORR (73%97%) and lon ger dura tions of 
response, even in matched com par i sons with avail  able data in 
tri pleclass refrac tory patients.58,60,7476 Similar outperformance of 
matched alter na tives has been shown for teclistamab.77,78 How
ever, admin is tra tion is not with out risk, with high inci dence of 
unique toxicities, includ ing CRS, infec tions, and the poten tial 
for both neu ro tox ic ity and prolonged cytopenias79 (Table 4). 
Nonetheless, the lim ited data that exist sug gest that the admin
is tra tion of CD19directed CART prod ucts to older patients 
has thus far dem on strated sim i lar (some times even improved) 
effi cacy when com pared with out comes achieved by youn ger 
patients, although with sug ges tion that older patients may be 
at increased risks of tox ic ity vs their youn ger coun ter parts.66,8083

How can patients’ fit ness be opti mized?
Given the known tox ic ity pro file of these BCMAtargeting ther
a pies as outlined in Table 4, ide ally cli ni cians should aim to 
opti mize patients’ per for mance sta tus, comorbidities, and phys
i o logic reserve a pri ori in order to make this treat ment safe and 
effec tive.84 Early refer ral for con sid er ation and assess ment is 
likely key, more so for CART than TCE, as due to manufactur ing 
delays and lim ited avail abil ity, waiting for patients’ mye loma to 
meet cri te ria for dis ease pro gres sion with uncon trol la ble dis ease 
bur den may not allow for patients to ben e fit opti mally.

Patients with relapsed dis ease may be at risk of falls, may 
strug gle to nav i gate the complexities of their care, and may 
be bur dened by addi tional dis abil ity sec ond ary to the dis ease 
itself that makes them even more vul ner a ble.52,85,86 Many have 
accu mu lated comorbidities, but these can be man aged and do 
not nec es sar ily need to pre vent a patient from pro ceed ing to 
CART. For exam ple, although patients with renal impair ment 
were uni ver sally excluded from reg is tra tion CART tri als, fluda
rabine can be dose adjusted and CART has been safely admin
is tered to patients with reduced glo mer u lar fil tra tion rate, albeit 
with short dura tion of fol lowup and a very small sam ple size 
(N  =  7).87 Cardiac reserve will also be impor tant in order to deal 
with the phys i o logic stress of CRS, but more wide spread use of 
tocilizumab and low rates of severegrade CRS could make this 
less of a key deter mi nant of eli gi bil ity.88 A more com pre hen sive 
approach to the assess ment of older adults has been suggested 
as imper a tive prior to CART (Figure 3).51 This may also ulti mately 
inform patient and prod uct selec tion as more con structs or 
Tcell engag ing ther a pies become avail  able, and it also per mits  

CLINICAL CASE (Con tin ued)
Repeat G8 screen ing revealed a score of 15, so a com pre
hen sive geri at ric assess ment was deemed unnec es sary. This 
patient had a nor mal Bnatriuretic peptide, good ejec tion frac
tion (65%), and no other con tra in di ca tions. Given the prob a ble 
advan tage of carfilzomib in patients with dis ease pro gres sion 
on lenalidomide, the  com bi na tion daratumumab, carfilzomib, 
and dexa meth a sone using the onceweekly, dosereduced 
carfilzomib (56  mg/m2)56,57 was discussed with the patient 
and com menced. Due to insom nia, dexa meth a sone dose was 
reduced to 10  mg on days of che mo ther apy and discontinued 
after 1 year due to excel lent dis ease con trol. She expe ri enced 
a bio chem i cal relapse 22 months later. Treatment was changed 
to elotuzumab, pomalidomide, and dexa meth a sone. Initial 
pomalidomide dos ing was 3  mg but increased to 4  mg due to 
excel lent tol er ance. However, remis sion was less dura ble and  
12 months later required chang ing ther apy to cyclo phos pha
mide, bortezomib, and dexa meth a sone. After 6 months, lab o
ra tory tests suggested slow bio chem i cal pro gres sion. At that 
time, her G8 score decreased to 13 due to some weight loss and 
reduc tion in body mass index. Her sim pli fied IMWG frailty score 
was 2 (scor ing for ECOG  =  1 and age) but her TUG was 11 sec onds. 
Other com pre hen sive mye loma frailty score cal cu la tors are also 
avail  able online (eg, http:  /  /www  .myelomafrailtyscorecalculator 
 .net  /). She was referred for a com pre hen sive geri at ric assess
ment. This patient is now 76 years old and tri pleclass exposed 
(PI, IMiD, and antiCD38 anti body), and although her mye loma 
had attained a response on this lat est reg i men, she asks about 
what options she has if she were to sub se quently expe ri ence 
relapse. She has been on ther apy for over 8 years and is keen to 
learn about the poten tial for a “drug hol i day.”

Fourth line and beyond—is this patient a fit enough  
can di date for com plex immu no ther apy?
Autologous T cells trans duced with a chi me ric anti gen recep tor 
(CAR) directed against Bcell mat u ra tion anti gen (BCMA) have 
dem on strated unprec e dented effi cacy in patients with heav
ily pretreated relapsed and refrac tory MM.5860 The impres sive 
results achieved in piv otal stud ies using idecabtagene vicleucel 
and more recently ciltacabtagene autoleucel have led to approv
als for com mer cial use.6062 Patients referred for US Food and 
Drug Administration (FDA)–approved CART are required to have 
received at least 4 prior lines of treat ment. As patients expe ri
ence dis ease pro gres sion through mul ti ple lines of ther apy, they 
become more debil i tated and their qual ity of life diminishes.63,64 
Monocentric expe ri ence sug gests that at least 29% of patients 
treated with com mer cial CART cells are ≥70 years of age, 84% 
have an HCTCI of 1 or more (median, 3; range, 06), and 73% 
have base line sarcopenia.120 Realworld con sor tium expe ri ence 
sug gests that 77% of patients being treated with com mer cial 
idecabtagene vicleucel would not have met eli gi bil ity cri te ria for 
the piv otal clin i cal trial, 31% due to organ dys func tion and 17% 
due to poor per for mance sta tus, albeit with com pa ra ble over all 
out comes and tox ic ity when com pared to the trial expe ri ence.65 
A sub group anal y sis of the KARMMA trial showed that those over 
70 years derived equal ben e fit but may be at slightly higher risk 
of adverse events with increased rates of grade ≥3 cyto kine 
release syn drome (CRS) and immune effector cellassociated  
neurotoxicity.66 In addi tion, the impres sive results of Tcell  
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Figure 3. Comprehensive assessment of the older adult referred for CAR-T. Created with BioRender .com. BM, bone marrow;  
DM, diabetes mellitus; EKG, electrocardiogram; GA, geriatric assessment; GFR, glomerular filtration rate; Hx, history; ID, infectious 
 disease; LDH, lactate dehydrogenase; MOOA, medical oncology for older adults; OT, occupational therapy; PET, positron emission 
 tomography; PFT, pulmonary function tests; PS, performance status; SFLC, serum free light chains; SPEP, serum protein electrophoresis;  
UPEP, urine protein electrophoresis; WBMRI, whole body magnetic resonance imaging.

Table 4. Response rates and key toxicities reported from piv otal BCMA-targeting tri als and real-world data

Generic name Commercial 
name ORR, % Median DOR CRS rates: Any 

grade (≥3), %

Neuro   
tox ic ity rates: 
Any grade 
(≥3), %

FDA approved Reference

Idecabtagene 
vicleucel (idecel,  
also called bb2121)

Abecma 73 10.7 mo 84 (5) 18 (3) Yes 58,61

RealWorld 
Consortium Data 
(idecel)

Abecma 83 NR 82 (5) 15 (5) NA 116

Ciltacabtagene 
autoleucel (ciltacel)

Carvikty 97 21.8 mo 95 (4) 21 (9) Yes 60,62

Metaanal y sis  
BCMAdirected CART 
includ ing those in trial 
phase

NA 7885 14 mo* NR (6.46.6) NR (2.23.5) NA 117,118

Teclistamab Tecvayli 63 18.4 mo 72.1 (0.6) 14.5 (0.6) Pending  
deci sion at time 
of writ ing

67

*Median PFS, not DOR reported.
DOR, duration of response; FDA, Food and Drug Administration; NA, not appli ca ble.
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con sid er ation for which patients’ mye loma could be safely 
treated in the out pa tient set ting.

Conclusion
The avail  able treat ment options that can be accessed to con
trol dis ease and pro long the life of patients with mul ti ple mye
loma con tinue to increase. Although all  tools to assess fit ness or 
frailty have their inher ent lim i ta tions, some are effi cient in their 
 appli ca tion and can iden tify areas for inter ven tion and guide 
deci sionmak ing. Improved ther apy can also lead to improved 
fit ness and qual ity of life; thus, opti miz ing the patient for the 
best pos si ble treat ment should be con sid ered the core prin ci ple 
wher ever pos si ble.
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