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   Older adults with mul ti ple mye loma (MM) are a grow ing pop u la tion, and per son al iz ing treat ment based on dis ease and 
health sta tus is imper a tive. Similar to MM stag ing sys tems that pro vide dis ease - related prog nos tic infor ma tion, mye loma -
 spe cifi c frailty tools can bet ter iden tify sub groups at greatest risk for treat ment - related tox ic ity and early treat ment dis-
con tin u a tion, as well as pre dict over all sur vival. Several mye loma - spe cifi c val i dated tools are well stud ied. Although these 
fi t ness / frailty scores have shaped our under stand ing of the het ero ge ne ity among older adults with mye loma, the appli ca-
tion of such scores in treat ment deci sion mak ing (ie, trans plant con sid er ations, relapse) is an unmet need. Here we out line 
how to incor po rate frailty assess ments in the eval u a tion of older adults with MM in the clin i cal set ting with con sid er ation 
of other fac tors such as patient pref er ences, treat ment risks / ben e fi ts, life expec tancy, and dis ease biol ogy.  

   LEARNING OBJECTIVES 
   •    Frailty can be objec tively char ac ter ized in older adults with MM using val i dated scor ing sys tems. 
  •    Disease and patient fac tors will infl u ence treat ment deci sions (health sta tus, biol ogy, risks / ben e f ts, and shared 

deci sion mak ing).  

  CLINICAL CASE 
  A 70 - year - old woman with newly diag nosed stan dard - risk, 
Revised International Staging System (R - ISS) III, immu no-
glob u lin G  κ  mul ti ple mye loma (MM) pres ents for con sul-
ta tion. Until 4 months ago, she lived inde pen dently, had 
an active life style, exer cised 3 times weekly, and served 
as the lead vol un teer coor di na tor for a non prof t orga ni-
za tion. She was also inde pen dent in all  activ i ties of daily 
liv ing (ADLs) and instru men tal activ i ties of daily liv ing 
(IADLS). She now reports severe lower back pain that 
lim its her mobil ity, fatigue, and short ness of breath after 
walk ing 1 block that has lim ited her func tion. She has well -
 con trolled dia be tes mellitus (glipizide) and hyper ten sion 
(amlodipine, lisinopril) and reports tak ing sev eral over - the -
 counter vita mins to main tain her vital ity. She is widowed 
and lives alone. Her Eastern Cooperative Oncology Group 
(ECOG) per for mance sta tus is 2. Positron emis sion tomo-
g ra phy / com puted tomog ra phy con f rms dif fuse lytic lesions 
in the humeri, fem ora, pel vis, and spine along with mul ti ple
com pres sion frac tures involv ing T6 to T8. Her esti mated 
glo mer u lar f l tra tion rate is 55. She empha sizes that main-

taining her inde pen dence and qual ity of life are her top 
pri or i ties. She wants to know if there are tools to gauge her 
health and would like the best ther apy for her per son ally.  

 Myeloma fi t ness / frailty scores can inform
treat ment tol er ance 
 Predicting treat ment - related tox ic ity is espe cially crit i cal 
for older adults with mye loma due to the het ero ge ne ity 
that exists in aging. Differences in how indi vid u als age 
arise from age - asso ci ated losses in phys i cal and cog ni tive 
func tion and the addi tive impact of med i cal comorbidities, 
which becomes more prev a lent with advanc ing age. 1,2  Pre-
vious stud ies have shown that per for mance sta tus (Karnof-
sky, ECOG) is inca pa ble of fully cap tur ing the f t ness level 
of an older adult. 3  Furthermore, although stag ing sys tems 
such as the ISS and R - ISS can pro vide valu able dis ease -
 related prog nos tic infor ma tion, these stag ing sys tems are 
inca pa ble of fully dis cern ing the sub group of patients at 
greatest risk for treat ment - related tox ic ity and early treat-
ment dis con tin u a tion. 4,5  
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To account for some of these aging-related def  cits, the Inter-
national Myeloma Working Group (IMWG) pro posed a scor ing 
sys tem for mye loma patient frailty that pre dicts treat ment-related 
tox ic ity and sur vival, using age, the Katz ADL, the Lawton IADL, 
and the Charlson Comorbidity Index (CCI)6 (Table 1). In the clin i-
cal vignette, the patient has an IMWG score of 1 = inter me di ate-ft. 
Among the inter me di ate-ft sub group, the 3-year over all sur vival 
(OS) was 76% (haz ard ratio [HR], 1.61; 95% CI, 1.02-2.56; P = .042), 
the cumu la tive inci dence of grade 3 or higher nonhematologic 
adverse events at 12 months was 16.7% (HR, 1.23; 95% CI, 0.89-1.71; 
P = .217), and the cumu la tive inci dence of treat ment dis con tin u a-
tion at 12 months was 20.8% (HR, 1.41; 95% CI, 1.00-2.01; P = .052).6

After discussing her frailty score, the patient inquires 
whether addi tional frailty scales exist and whether 
these apply to newly diag nosed MM
Additional frailty scores have been devel oped incor po rat ing age, 
comorbidities, phys i cal per for mance, and bio mark ers (Table 1). 
Engelhardt et al7 found that age, mye loma cyto ge net ics, frailty 
(Fried phe no type), per for mance sta tus, and pul mo nary and re-
nal func tion (Revised Myeloma Comorbidity Index [R-MCI]) were 
prog nos tic for OS in a pro spec tive cohort of 801 patients 
with newly diag nosed MM. Of the 801 evaluable patients, 30.8% 
were con sid ered ft, 55.7% inter me di ate-ft, and 13.5% frail.7 In 
the der i va tion cohort, 552 patients clas si fed as frail had a near 
10-fold greater risk of dying than those con sid ered ft (HR, 9.57; 
95% CI, 6.52-14.03).7 In our clin i cal vignette, we are not pro vided 
with data to esti mate the patient’s Fried frailty phe no type (re-
quires gait speed, grip strength, weight, self-reported exhaus-
tion, and phys i cal activ ity level).13 Neither are we pro vided with 
pul mo nary func tion test data, and as such, we can not cal cu late 
this patient’s R-MCI score. A ret ro spec tive anal y sis of 1618 trial 
par tic i pants enrolled in the FIRST trial14,15 reported on a sim pli fed 

frailty score devel oped from age, CCI, and ECOG.8 Using this 
pre dic tive score, patients con sid ered frail (score ≥2) had infe rior 
out comes, espe cially OS. This sim pli fed score was sub se quently 
exter nally val i dated by Stege et al16 using data from par tic i pants 
enrolled in HOVON87/NMSG18. For many cen ters, lung func tion 
test ing and for mal frailty scor ing (ie, Fried frailty phe no type) may 
be out of scope of prac tice. Notwithstanding, frailty scor ing is 
typ i cally col lected by patients as self-report, and func tional test-
ing such as gait speed requires no cost; these instru ments are 
quick, valid, and cost-effec tive and inform sur vival.

Rationale for con sid er ing nontransplant strat e gies 
in older patients with mye loma
At this time, the opti mal tool for assessing frailty for treat ment 
deci sions (ie, trans plant and nontransplant) has yet to be deter-
mined. Despite the wide spread use of the IMWG frailty score 
in clin i cal and research set tings, it has its lim i ta tions. Namely, 
the use of chro no logic age can detract from the con cept of 
bio logic/func tional age, and CCI is likely to exclude mye loma- 
spe cifc comorbidities. Recommendations for lon gi tu di nal assess-
ments of ft ness and frailty have been based on con sen sus expert 
opin ion.17-19 Although these ft ness/frailty scores have shaped 
our under stand ing of the het ero ge ne ity among older adults with 
mye loma, the appli ca tion of such scores in the clin i cal set ting 
requires con sid er ation of other fac tors such as patient pref er-
ences, life expec tancy, and dis ease biol ogy.

For patients in whom can di dacy of trans plant is a con cern 
due to frailty, there are a num ber of options. The results from 
a sin gle-cen ter, sin gle-arm phase 2 study enroll ing trans plant- 
inel i gi ble adults with newly diag nosed MM found the trip let reg-
i men of reduced-inten sity lenalidomide, sub cu ta ne ous bortezo-
mib, and dexa meth a sone to be tol er a ble and effec tive.20 Despite 
62% of par tic i pants expe ri enc ing low-grade sen sory neu rop a thy, 

Table 1. Myeloma fit ness/frailty risk scores

Frailty score Geriatric domains Biologic marker Cytogenetics included? Score range Interpretation

IMWG6 ADLs
IADLs
CCI

None No 0-2 0 (ft)
1 (inter me di ate-ft)
2 (frail)

R-MCI7 Age
Fried frailty
Lung func tion
Renal func tion
Karnofsky per for mance sta tus

None Yes 0-9 0-3 (ft)
4-6 (inter me di ate- ft)
7-9 (frail)

Facon frailty scale8 Age
CCI
ECOG per for mance sta tus9

None No 0-1
≥2

0-1 (nonfrail)
≥2 (frail)

Myeloma Research 
Alliance risk pro fle10

Age
WHO per for mance sta tus9

CRP
ISS

No <−0.256
−0.256-−0.0283
>−0.0283

<−0.256 (low risk)
−0.256 to −0.0283 
(medium risk)
>−0.0283 (high risk)

Mayo frailty index11 Age
WHO per for mance sta tus9

NT- proBNP No 0-3 0 (stage 1)
1 (stage 2)
2 (stage 3)
3 (stage 4)

Ancona vul ner a bil ity 
score12

CCI
WHO per for mance sta tus9

None No 0-2 0 (low)
1 (inter me di ate)
2 (high)

CRP, C-reac tive pro tein; NT-proBNP, N-terminal pro B-type Natriuretic Peptide; WHO, World Health Organization.
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only 1 patient expe ri enced grade 3 or higher neu rop a thy symp-
toms. After a 60-month fol low-up, the median pro gres sion-free 
sur vival (PFS) was 41.9 months, and the median OS has still not 
been reached. Based on this study’s fnd ings, reduced-inten sity 
lenalidomide, sub cu ta ne ous bortezomib, and dexa meth a-
sone could be con sid ered for select trans plant-inel i gi ble older 
adults who may be at higher risk for treat ment-related neu rop-
a thy. The excel lent out comes achieved with the upfront use of 
daratumumab, lenalidomide, and dexa meth a sone (DRd) in this 
patient pop u la tion rival those achieved by induc tion, trans plant, 
and main te nance. This rec om men da tion is supported by fnd ings 
from the MAIA trial,21 a phase 3 mul ti cen ter study in which 44% of 
enrolled par tic i pants were 75 years or older and dem on strated 
a lon ger median PFS favor ing the daratumumab-containing arm. 
Among those treated with lenalidomide and dexa meth a sone 
alone, the median PFS was 34.4 months vs not reached for those 
who received daratumumab, lenalidomide, and dexa meth a sone 

(HR, 0.53; P < .0001). The lat est update of the MAIA study reported 
an esti mated 48-month PFS of 60%.22 There are numer ous non-
transplant reg i mens19,23,24; other alter na tives could include daratu-
mumab, bortezomib, melphalan, prednisone (D-VMP); borezomib, 
lenalidomide, dexamethasone (VRD); cyclophosphadmide, bor-
tezomib, dexamethasone (CyborD). The most com mon induc tion 
strat egy for those aged less than 65 to 74 years, in the United 
States, is VRD front line ther apy.25 Studies are cur rently under way 
eval u at ing whether ft ness-based or risk-adapted ther apy assign-
ments in mye loma improve dis ease- and patient-related out-
comes26-30 and to under stand whether mye loma ther a pies result 
in lon gi tu di nal changes in an indi vid ual’s ft ness/frailty sta tus.

Rationale for con sid er ing trans plant in the older patients 
with mye loma
Autologous stem cell trans plant (ASCT), even in the era of novel 
agents, con tin ues to be a part of the ther a peu tic par a digm with 

Figure 1. PFS and OS in matched population aged 64 to 70 years treated with or without ASCT, from myeloma XI subanalysis (with 
permission).36
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clear improve ments in PFS when incor po rated in the upfront set-
ting.31 Historically, the bulk of evi dence to sup port the ongo ing use 
of high-dose mel pha lan was gen er ated from tri als enroll ing youn-
ger patients, typ i cally 65 years or youn ger, which excludes almost 
two-thirds of patients with newly diag nosed mye loma.32 Although 
Euro pean guide lines con tinue to rec om mend lim it ing ASCT to pa-
tients youn ger than 70 years, there is increas ing evi dence to sup-
port the safe use of ASCT in older patients, with empha sis placed 
on bio log i cal age rather than chro no log i cal age.33,34

A meta-anal y sis attempting to quan tify the ben e ft of upfront 
ASCT in older patients showed a sig nif  cant improve ment in OS 
(HR, 0.44; 95% CI, 0.34-0.58; P < .001), but authors commented 
on the pau city of evi dence directly com par ing ASCT with non-
ASCT approaches in this age group.35 Another subanalysis of the 
large phase 3 mye loma XI trial attempted to use an overlapping 
cohort of age-matched patients (64-70 years) to com pare out-
comes and tox ic ity for those enrolled in the ASCT and non-ASCT 
arms.36 Importantly, the deci sion to enroll in the trans plant arm 
was not ran dom ized but based on inves ti ga tor dis cre tion and is 
a cen tral lim i ta tion of this study. The study yielded a sig nif  cant 
advan tage in favor of upfront ASCT with improve ments in PFS 
(HR, 0.41; P < .0001) and OS (HR, 0.51; P < .0001), after adjusting 
for poten tial base line covariates (frailty, response to induc tion) 
(Figure 1). Interestingly, no dif fer ences in tox ic ity were observed 
com pared with the cohort youn ger than 65 years who also 
under went ASCT. These results echo those reported by a large 
anal y sis of 2092 patients 70 years or older from the Center for 
International Blood and Marrow Transplant Research data base, 
show ing iden ti cal out comes for patients who were  able to tol er-
ate a 200-mg/m2 dose com pared with youn ger patients.34 Again, 
no dif fer ences were seen in nonrelapse mor tal ity, but patients 
who received dose reduc tions (140 mg/m2) did have infe rior 
sur vival esti ma tes, thought sec ond ary to comorbidities such as 
renal fail ure or frailty. Although the evi dence is not ideal, an open 
dis cus sion about the pros and cons of ASCT is warranted, tak ing 
into account the patient’s own pref er ences and goals for treat-
ment. Patients with mye loma in gen eral do tend to pri or i tize PFS 
but also place high value on qual ity of life, the side effects of 
treat ment, and poten tial impact that treat ments have on their 
care giv ers.37,38

Establishing the risk/ben e fit ratio for an older patient with 
mye loma
For the treating cli ni cian, the chal lenge is how best to iden-
tify older patients who will derive the greatest ben e ft from up-
front ASCT. As discussed, avail  able frailty scores can assist with 
deci sion mak ing, pro vid ing an objec tive assess ment of the ini-
tial and chang ing “ft ness” of patients with mye loma under go-
ing ther apy.17 Although con sid ered a stan dard, it is impor tant to 
remem ber that the IMWG Frailty Score was derived from a co-
hort of patients deemed to be trans plant inel i gi ble.6 Similarly, 
the recently published sim pli fed frailty score8 and UK Myeloma 
Research Alliance Risk Profle were also derived and val i dated in 
a cohort of trans plant-inel i gi ble patients.10 The R-MCI was derived 
from a cohort includ ing 343 patients 65 years or older and 383 who 
under went ASCT, but the exact over lap between these 2 groups is 
unclear.7 Nonetheless, given that those des ig nated as “frail” with 
these mea sures are more likely to expe ri ence sig nif  cant toxicities 
to induc tion ther apy, the addi tional tox ic ity of an ASCT in those 
iden ti fed as such would likely out weigh the poten tial ben e ft.6

Figure 2. Considerations when evaluating older patients for 
consideration of ASCT. PS, performance status.

The hema to poi etic cell trans plan ta tion spe cifc comorbid-
ity index (HCT-CI) was orig i nally devel oped in the set ting of 
allotransplant but sub se quently eval u ated in a cohort of 1156 
patients with mye loma and found to be pre dic tive of out come.39 
Patients with a score of 1 to 2 and more than 2 (com pared with 
HCT-CI of 0) or a Karnofsky performance status (KPS) less than 
90 had infe rior OS. It is note wor thy that treat ment-related mor-
tal ity was low at 2% and equiv a lent for patients with an HCT-CI 
score of 0 or more than 2. The main cause of treat ment-related 
mor tal ity was dis ease relapse and pro gres sion. Again, only 23% 
of this cohort was 65 years or older, and even fewer were 70 
years or older (n = 72, 6%). Regardless, in the absence of a bet-
ter alter na tive, it remains a recommended method of eval u at ing 
patients pretransplant, with sug ges tion to con sider alter na tive 
approaches in those with an HCT-CI more than 2 or KPS less 
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than 90.40,41 Other fac tors that will also influ ence the dis cus sion 
around incor po ra tion of ASCT include the biol ogy of the dis ease, 
prog nos tic risk, response to induc tion, and the wishes of the 
patient and their social sit u a tion (Figure 2).

CLINICAL CASE (induc tion strat e gies)
This patient had a nor mal echo and pulmonary function test, 
achieved a very good partial response with 3 cycles of induc tion 
with VRD, and had no high-risk cyto ge net ics. Her ECOG was 1 and 
KPS 80% at her pretransplant appoint ment. Although her renal 
func tion improved, she still scored as inter me di ate-ft according 
to the R-MCI based on a glomerular fltration rate less than 60, 
but HCT-CI was low risk based on the higher thresh old for renal 
func tion (score 1). She had a sup port ive care giver in good health 
who had a solid under stand ing of the risks and ben e fts. She was 
offered upfront ASCT given the low poten tial risks of tox ic ity and 

poten tial ben e fts as high lighted above. Nonetheless, after a long 
dis cus sion about the rel a tive pros and cons, on the basis of per-
sonal pref er ence, she opted for a non-ASCT strat egy.

For ft older patients who decline upfront ASCT, there are a 
num ber of options. The excel lent out comes achieved with the 
upfront use of DRd in this patient pop u la tion rival those achieved 
by induc tion, trans plant, and main te nance. The lat est update of 
the MAIA study reported an esti mated 48-month PFS of 60%.22 
Other alter na tives could include D-VMP, VRD, or CyborD. The 
most com mon induc tion strat egy for those aged less than 65 to 
74 years, in the United States, is VRD front line ther apy and was 
sub se quently recommended for this patient.25

CLINICAL CASE (relapsed MM)
The patient tol er ated VRD induc tion ther apy and was in a very good 
partial response and con tin ued on lenalidomide main te nance. 

Table 2. Relapsed mul ti ple mye loma: early and late relapse stud ies

VPd (OPTIMISMM) Anti-CD38 Anti-SLAMF7
Sel/Dex 
(STORM)

Melflufen/Dex 
(HORIZON OP-106)

Belantamab-mafadotin 
(DREAMM-2)

Idecabtagene 
vicleucel

KRd (ASPIRE) DVd (CASTOR) ERd (ELOQUENT-2) Sel/Pom/Dex 
(STOMP arm1)

Melflufen/Bort/Dex 
(ANCHOR OP-104)

Belamaf/Pom/Dex 
(ALGONQUIN)

Ciltacabtagene 
autoleucel

IRd (TOURMALINE-MM1) DRd (POLLUX) EPd (ELOQUENT-3) Sel/Carf/Dex 
(STOMP arm6)

Melflufen/Dara/Dex 
(ANCHOR OP-104)

Belamaf/Bort/Dex 
(DREAMM-6armB)

Orvacabtagene 
autoleucel

SVd (BOSTON) DKd (CANDOR) Sel/Dara/Dex 
(STOMP arm5)

P-BCMA-101

DPd (APOLLO)

Isa-Pd (ICARIA)

Isa-Kd (IKEMA)

Table mod i fed from Tables 2 to 5 in Nathwani et al.43

Carf,  carflzomib; Dara, daratumumab; Dex, dexamethasone; DKd, daratumumab, carflzomib, dexamethasone; DPd, daratumumab, pomalidomide, 
dexamethasone; DVd, daratumumab, bortezomib, dexamethasone; EPd, elotuzumab, pomalidomide, dexamethasone; ERd, elotuzumab, 
lenalidomide, dexamethasone; IRd, ixazomib, lenalidomide, dexamethasone; Isa, isatuximab; Pom, pomalidomide; Sel, selinexor; SVd, selinexor, 
bortezomib, dexamethasone; VPd, bortezomib, pomalidomide, dexamethasone.

Table 3. Carfilzomib-based stud ies: com par i son of PFS and OS by age and fit ness49

ASPIRE50 ENDEAVOR51 ARROW52

PFS 
(median, 
months)

<70 KRd 28.6 Fit KRd 31.4 <65 Kd NE* Fit Kd NE* <65 1 × Kd 12.2 Fit 1 × Kd 15.7

Rd 17.6 Rd 18.9 Vd 9.5 Vd 12.1 2 × Kd 5.6 2 × Kd 5.7

≥70 KRd 23.8 Frail KRd 24.1 65-74 Kd 15.6 Frail Kd 18.7 65-74 1 × Kd 9.2 Frail 1 × Kd 10.3

Rd 15.9 Vd 9.5 Vd 6.6 2 × Kd 8.4 2 × Kd 6.6

Rd 16.0 ≥75 Kd 18.7 ≥75 1 × Kd 12.2

Vd 8.9 2 × Kd 9.5

OS 
(median, 
months)

<70 Not given Fit KRd 55.6 <65 Not given Fit Kd NE* <65 Not given Fit Not given

Rd 43.3 Vd 42.2

≥70 Frail KRd 36.4 65-74 Frail Kd 33.6 65-74 Frail

Rd 26.2 ≥75 Vd 21.8 ≥75

*not estimable.
Frailty assess ment based on the IMWG frailty index.6,53

Rd, lenalidomide and dexa meth a sone; Vd, bortezomib and dexa meth a sone.
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She returned to volunteering and remained inde pen dent. After 3 
years on main te nance ther apy, at age 73 years, the patient devel-
oped acom mu nity-acquired pneu mo nia and was hos pi tal ized for 
1 week. She then reported progressing back pain and was iden-
ti fed to have a new ver te bral com pres sion defor mity. Serologic 
test ing revealed a rise in her κ light chains and immu no glob u lin G 
κ immu no glob u lin pro tein.

Relapsed MM
When MM relapses, this is a chal leng ing time for any patient and 
is fur ther con founded if the patient’s health sta tus is frail, clin i cal 
health is ten u ous due to ill ness, or there is impair ment in end- 
organ func tion. Importantly, frailty is a dynamic state, and a reas-
sessment can fur ther defne next treat ment deci sions. Most stud-
ies sug gest that health-related qual ity of life tracks with dis ease 
con trol; there fore, addressing next steps for relapsed dis ease 
would also improve health-related qual ity of life. For relapsed MM, 
most phase 3 ran dom ized con trolled tri als have com pared the 
effec tive ness and safety of 3-drug reg i mens to 2-drug reg i mens, 
gen er ally depicting PFS ben e fts of 3-drug com bi na tions over 2-
drug com bi na tions. For ft patients, a 3-drug reg i men has become 
the stan dard of care for relapsed dis ease. For patients who are frail 
according to stan dard ized cri te ria (eg, IMWG), data are quite lim-
ited on tol er ance of relapsed ther a pies. Age-strat i fed sub group 
anal y sis is not an indi ca tor of health sta tus and should not be used 
as a sur ro gate of tol er ance. In this patient sce nario, a thought ful 
explo ra tion of options to per son al ize ther apy is indi cated.

Treatment options for relapsed dis ease can be tai lored based 
on dis ease biol ogy, tempo of dis ease relapse, tol er ance of prior 
ther a pies, health sta tus, and shared deci sion mak ing.42 Drug clas-
ses include immunomodulatory drugs (lenalidomide, pomalido-
mide), proteasome inhibitors (bortezomib, carflizomib, ixazomib), 
mono clo nal antibodies (daratumumab, isatuximab, elotuzumab), 
B cell maturation antigen tar gets (balantamab-mafodotin), novel 
ther apy (histone deacetylase inhib i tors, selec tive inhib i tors of 
nuclear export), or alkylator ther apy (cyclo phos pha mide, mel-
pha lan, mel pha lan flufenamide [pep tide con ju gate]) with ste roids 
(dexa meth a sone, pred ni sone) in var i ous com bi na tions (Table 2). 
Class switching from frst-line treat ment to sec ond-line ther apy 
is recommended using a dif fer ent mech a nism of action not pre vi-
ously used. Among frail patients, if 2-drug ther apy was offered at 
induc tion, such as lenalidomide and dexa meth a sone or bortezo-
mib and dexa meth a sone, if frailty remains or intol er ance devel ops, 
the patients could read ily switch to the alter nate 2-drug class. 
Consistently across stud ies, dexa meth a sone is dose atten u ated 
by advanc ing age and is recommended for bet ter tol er ance. Ste-
roids are a back bone of mye loma ther apy but are asso ci ated with 
many multiorgan side effects that can affect qual ity of life and 
adher ence, par tic u larly for older adults.44 Steroid dose atten u a-
tions are well char ac ter ized in MM, and low-dose dexa meth a sone 
is recommended due to infe rior sur vival with higher-dose dexa-
meth a sone.45 More recent lit er a ture exam ined lower dos ages of 
lenalidomide with early dis con tin u a tion of dexa meth a sone that 
was proven safe and resulted in sim i lar out comes to patients on 
con tin u ous lenalidomide-dexa meth a sone.46 Unlike many front line 
stud ies with ste roid atten u a tions, lim ited pro spec tive data are 
avail  able for dose atten u a tions of stan dard relapsed ther a pies for 
frail patients.

Most patients ben e ft from a mono clo nal anti body, in com-
bi na tion, at frst relapse. Daratumaumb, an anti-CD38 mono clo-
nal anti body, can be offered in com bi na tion with a PI or IMiD at 
frst relapse or as monotherapy among dis ease that is dou ble- 
refrac tory or fol low ing third line of treat ment. Triple-drug ther apy 
for frail patients at relapse may require dose mod i f ca tions. As 1 
exam ple, in the ICARIA study,47 eval u at ing isatuximab, pomalido-
mide, and dexa meth a sone vs pomalidomide and dexa meth a sone, 
43% of patients required dose reduc tions of pomalidomide and 
33% of patients required dose reduc tions in dexa meth a sone with 
tri ple ther apy. However, patients ran dom ized to the isatuximab, 
pomalidomide, and dexa meth a sone arm had a sub stan tially lon-
ger dura tion of ther apy com pared with pomalidomide and dexa-
meth a sone (41 vs 24 weeks). In gen eral, no age- or frailty-based 
dose atten u a tions are recommended for mono clo nal anti body 
ther apy.48 In terms of under ly ing health sta tus, par tic u larly rel e-
vant are periph eral neu rop a thy, car dio vas cu lar health, throm bo-
sis, recur rent infec tions, bone mar row reserve, and pul mo nary 
health. Cardiovascular events are of sig nif  cant inter est in aging 
adults, par tic u larly as this applies to carflizomib-based strat e-
gies. In a post hoc anal y sis,49 eval u at ing 3 carflizomib-based tri als 
(ASPIRE,50 ENDEAVOR,51 ARROW52), 25% to 35% of patients across 
stud ies were cat e go rized as frail using IMWG cri te ria. OS was 
reduced, and treat ment-emer gent adverse events were more 
com mon among frail patients (Table 3), includ ing increased car-
diac fail ure events (Table 4).49 In a pro spec tive study eval u at ing 
95 patients receiv ing a PI (bortezomib or carflizomib) in relapsed 
dis ease, more than half of patients expe ri enced grade 3 car diac 
events, and most events occurred within the frst 3 months of 
ther apy.54 Moreover, patients who expe ri enced a car dio vas cu lar 
event had infe rior PFS and worse OS.54 A global assess ment of 
health and reassessment of frailty can fur ther defne next treat-
ment options.

CLINICAL CASE (con clu sion)
The patient recov ered from her hos pi tal admis sion. Recalcula-
tion of the IMWG score remained inter me di ate-ft. The patient 
was started on a daratumumab, bortezomib, and dose-reduced 
dexa meth a sone for relapsed MM. Special atten tion to neu ro- 
p a thy was tracked closely. The patient benefted from phys i cal 
ther apy to assist with recov ery from back pain and tol er ated 
ther apy with out dif f culty.

The mul ti ply ing ther a pies of mye loma have resulted in chal-
leng ing clin i cal deci sions. Moreover, the future of MM treat ment 
deci sions will soon include not only trans plant deci sion mak ing 
but also cel lu lar ther apy can di dacy. How to best pre scribe these 
ther a pies for aging adults has yet to be deter mined. To rec on-
cile dif fer ences in health with aging, par tic u larly for com plex MM 
deci sions, a com pre hen sive eval u a tion of health is required. The 
MM com mu nity has embraced sev eral frailty scor ing sys tems, 
each with lim i ta tions, yet impor tantly, these impor tant frst steps 
of embed ding assess ments in clin i cal tri als are a start. In sum-
mary, mye loma treat ments can be mod i fed or informed by frailty 
scor ing sys tems, and these tools dem on strate how geri at ric prin-
ci ples can be incor po rated into risk strat i f ca tion to improve out-
comes.
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