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To the Editor: 

Multiple myeloma (MM) typically affects elderly patients, with a median age at diagnosis of 69 

years. Treatment is often challenging due to frailty, defined as a state of cumulative decline in 

physiological function, leading to high risk of adverse health-related outcomes, resulting in 

increased morbidity and mortality.1 

The International Myeloma Working Group (IMWG) has developed a frailty score to guide 

therapy selection in patients with newly diagnosed MM.2 The IMWG frailty score combines age, 

comorbidities, and functional status based on the capacity to perform Activities of Daily Living 

(ADL). Facon et al. developed a simplified frailty score, measuring functional status using the 

Eastern Cooperative Oncology Group performance status (ECOG PS), a more commonly 

collected feature in clinical trials than ADL.3 

On the basis of the pivotal phase 3 ICARIA-MM study (NCT02990338), isatuximab (Isa), a 

CD38 monoclonal antibody, is approved in a number of countries in combination with 

pomalidomide and dexamethasone (Pd) for the treatment of adult patients with 

relapsed/refractory MM (RRMM) who have received ≥ 2 prior therapies, including lenalidomide 

and a proteasome inhibitor.   

ICARIA-MM demonstrated the efficacy and safety of Isa-Pd in patients with RRMM across 

subgroups.4 Progression-free survival (PFS) was significantly improved with Isa-Pd versus Pd in 

patients ≥ 75 years, and health-related quality of life parameters were better maintained in the 

triplet Isa-Pd arm, including in patients ≥ 75 years.4,5 This post-hoc analysis used a simplified 

frailty score derived from patient baseline characteristics to investigate the impact of frailty on 

clinical outcomes and safety. 

A total of 307 RRMM patients were randomized to receive Isa-Pd (n = 154) or Pd (n = 153) and 

stratified by age (< 75 vs ≥ 75 years) and number of prior lines of therapy (2–3 vs > 3). Frailty 



 
   
 

scores at baseline were calculated based on age, modified Charlson Comorbidity Index (CCI), 

and ECOG PS (Supplementary Materials). The modified CCI was calculated using detailed 

medical history recorded during screening visit and coded with MedDRA version 21.0 for 

analysis. 

 
The overall ICARIA-MM population comprised 28.0% frail (score sum ≥ 2) and 69.4% 

fit/intermediate patients; 8 (2.6%) patients were excluded from the analysis because no medical 

history was available (Table S1). There were more frail patients in the Isa-Pd arm (31.2%) 

versus Pd arm (24.8%), although this difference is non-significant (p = 0.2167). As expected, 

frail patients were older and had a higher ECOG PS than fit/intermediate patients in both arms. 

Additionally, a greater proportion of frail patients had International Staging System (ISS) stage 

III disease (p = 0.0015). This can be partially explained by the fact that frail patients were on 

average 10 years older than fit/intermediate patients and the parameters used for ISS staging 

changes worsen with age, without necessary reflecting increasing tumor load. Other patient 

baseline characteristics were generally balanced (Table S1).  

The PFS benefit of Isa-Pd versus Pd in frail and fit/intermediate patients was consistent with 

that in overall study population although not statistically significant (Figure 1A). For frail patients, 

median PFS was 9.0 months with Isa-Pd versus 4.5 months with Pd (HR 0.81; 95% CI 0.45–

1.48; log-rank p = 0.4928). For fit/intermediate patients, median PFS was 12.7 months for Isa-

Pd versus 7.4 months for Pd (HR 0.49; 95% CI 0.33–0.73; log-rank p = 0.0004; Figure 1A). At 

the time of analysis, overall survival (OS) data were not yet mature, and the log-rank p value for 

the median OS in Isa-Pd versus Pd was 0.3053 for frail and 0.0689 for fit/intermediate patients, 

respectively (Figure 1B). One-year OS probability in frail patients was 66.9% (95% CI 0.51–

0.79) with Isa-Pd versus 58.8% (95% CI 0.41–0.73) with Pd, and in fit/intermediate patients was 

75.0% (95% CI 0.65–0.83) with Isa-Pd versus 64.5% (95% CI 0.54–0.73) with Pd. 



 
   
 

The overall response rate (ORR) and very good partial response or better (≥VGPR) rate were 

higher with Isa-Pd versus Pd regardless of frailty status (Figure 1C). In frail patients, ORR was 

52.1% with Isa-Pd versus 34.2% with Pd (p = 0.0476). In fit/intermediate patients, ORR was 

66.3% with Isa-Pd versus 35.7% with Pd (p < 0.0001). In frail patients, ≥VGPR rate was 29.2% 

with Isa-Pd versus 2.6% with Pd (p = 0.0013), and in fit/intermediate patients, this rate was 

34.7% with Isa-Pd versus 10.7% with Pd (p < 0.0001, Figure 1C). Of note, the difference in the 

ORR rate between with frail and fit/intermediate patients receiving Isa-Pd was not statistically 

significant (p = 0.3971).   

Whereas no patients in the Pd arm achieved minimal residual disease (MRD) negativity 

(evaluated with investigator-assessed complete response at 10-5 sensitivity by next-generation 

sequencing), 8/149 (5.4%) patients in the Isa-Pd arm had MRD negativity, with 4 patients each 

in the frail and fit/intermediate subgroups. 

Treatment duration was longer with Isa-Pd for both frail and fit/intermediate patients (Table S2). 

The median (range) duration of exposure with Isa-Pd versus Pd was 40.8 (1.3–75.1) versus 

22.1 (1.6–69.0) weeks for frail patients and 41.6 (4.0–76.7) versus 24.0 (1.0–73.7) weeks for 

fit/intermediate patients. Additionally, the median (range) number of cycles started with Isa-Pd 

versus Pd was 9.5 (1–18) versus 5.5 (1–17) in frail patients and 10.0 (1–19) versus 6.0 (1–18) 

in fit/intermediate patients. The relative dose intensity for the three drugs was slightly lower in 

frail patients than in fit/intermediate patients, because they had higher reduction rates due to 

treatment-emergent adverse events (TEAEs; Table S2).  

All frail patients in both treatment arms experienced TEAEs (Table S3). All fit/intermediate 

patients in the Isa-Pd arm experienced TEAEs, versus 98.2% in the Pd arm. The most common 

any-grade non-hematologic TEAE in Isa-Pd versus Pd was diarrhea for frail patients (33.3% vs 

27.8%) and infusion reactions (40.0% vs 0%) for fit/intermediate patients. Fewer infusion 

reactions were observed in frail patients (31.3%) compared with fit/intermediate patients 



 
   
 

(40.0%) treated with Isa-Pd (p = 0.3025). In the Isa-Pd arm, TEAEs with the greatest difference 

in incidence in frail and fit/intermediate patients were dyspnea (25.0% and 10.0%) and pyrexia 

(20.8% and 12.0%), respectively. There were more upper respiratory tract infections in patients 

receiving Isa-Pd versus Pd independently of their frail status (Table S3).  

Anemia and thrombocytopenia rates were similar in the Isa-Pd and Pd arms for both frail and 

fit/intermediate patients (Table S4). Grade 4 neutropenia was more common in patients in the 

Isa-Pd versus Pd arm, independent of their frailty status: 68.8% versus 31.4% in frail patients 

and 58.0% versus 31.8% in fit/intermediate patients (Table S4). The incidence of febrile 

neutropenia (all Grade ≥ 3) was 12.5% in the Isa-Pd versus none in the Pd arm for frail patients 

and 12.0% in the Isa-Pd versus 2.7% in the Pd arm for fit/intermediate patients.  

Death during treatment with Isa-Pd versus Pd occurred in 10.4% versus 11.1% of frail patients 

and 6.0% versus 9.0% of fit/intermediate patients. Regardless of frailty status, fewer patients in 

the Isa-Pd arm discontinued treatment due to TEAEs, and they had greater time to treatment 

discontinuation compared with the Pd arm. Treatment discontinuation due to TEAEs in Isa-Pd 

versus Pd occurred in 8.3% versus 16.7% of frail patients and 7.0% versus 11.7% of 

fit/intermediate patients. Median time to premature or definitive treatment discontinuation for Isa-

Pd versus Pd in frail patients was 8.7 versus 4.9 months (HR 0.68; 95% CI 0.40–1.16; p = 

0.1546) and in fit/intermediate patients was 9.4 versus 5.3 months (HR 0.61; 95% CI 0.43−0.86; 

p = 0.0041) (Figure S1). The reasons for definitive treatment discontinuation are shown on 

Table S5. 

There are limitations to this analysis, as this was not a prespecified subgroup analysis and the 

ICARIA-MM study did not enroll daratumumab-refractory patients. CCI score modifications were 

applied to the simplified frailty score to use the available data to classify patients. Although the 

IMWG frailty score uses the patient-completed ADL questionnaires for functional status,2 recent 

frailty analyses have used ECOG PS as a proxy.3,6,7 ADL questionnaires are time-consuming 



 
   
 

and prone to subjectivity,1 and usually not collected in clinical trials, including ICARIA-MM. 

Meanwhile, the ECOG PS is assessed by physicians and is commonly used in studies such as 

ICARIA-MM, and in clinical practice. Additionally, the simplified frailty score was recently 

externally validated in a large, non-trial, real-world population cohort of transplant ineligible 

newly diagnosed MM patients.8 

Two recent analyses showed that the simplified frailty score predicted clinical outcomes in 

patients with RRMM treated with lenalidomide and dexamethasone (for whom bortezomib 

treatment had failed),7 and with carfilzomib-containing regimens (post-hoc analysis of the 

ASPIRE, ENDEAVOR, and ARROW phase 3 trials).6 To our knowledge, this is the first post-hoc 

analysis to show the benefit of a triplet regimen compared with a doublet therapy in frail patients 

with RRMM in the later-line setting. Frail patients in either arm had worse outcomes than 

fit/intermediate patients, suggesting that the simplified frailty score could properly identify the 

frail cohort. 

In ICARIA-MM, clinical outcomes (PFS, 1-year OS, ORR, and ≥VGPR) in frail patients tended to 

improve for Isa-Pd versus Pd. The prolongation of the median PFS with Isa-Pd in frail patients 

(4.5 months improvement; HR 0.81; 95% CI 0.45–1.48) was consistent with the increase in 

median PFS observed in patients ≥ 75 years (6.9 months improvement; HR 0.48; 95% CI 0.24–

0.95) and in the overall population (5 months improvement; HR 0.60; 95% CI 0.44–0.81).4,5 The 

toxicities observed in frail patients treated with Isa-Pd were manageable and similar to those 

observed in fit/intermediate patients, with comparable treatment discontinuation rate, treatment 

duration, and incidence of hematologic TEAEs.  

In conclusion, the response, long-term treatment benefit, and safety profile of frail patients 

treated with Isa-Pd are consistent with the elderly and the overall study populations, showing 

the feasibility of this triplet regimen in the frail population. Fewer frail patients discontinued Isa-

Pd than Pd treatment due to TEAEs, further supporting the benefit of Isa-Pd in both frail and 



 
   
 

fit/intermediate patients with RRMM, and the translation of this triplet regimen to real-world 

practice.  
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Figure Legend 

 

FIGURE 1 (A) Progression-free survival, (B) overall survival and (C) overall response rate in frail 
vs fit/intermediate patients in the ICARIA-MM study. (A) Kaplan-Meier analysis of progression-
free survival in the intention-to-treat population as assessed by an Independent Response 
Committee. HR and corresponding 95% CI are from a Cox proportional hazard model stratified 
by age and number of previous lines of therapy. P values were derived from a log-rank test. (B) 
Kaplan-Meier analysis of overall survival in the intention-to-treat population, at the time of the 
primary analysis on progression-free survival. HR and corresponding 95% CI are presented. P 
values were derived from a log-rank test. Patients remaining alive at their last contact were 
censored at the last date known to be alive or the cut-off date, whichever was earlier. (C) 
Overall response rate based on Independent Response Committee assessment in the Isa-Pd vs 
Pd arms of the ICARIA-MM study in frail and fit/intermediate patients. CI, confidence interval; 
CR, complete response; d, dexamethasone; HR, hazard ratio; Isa, isatuximab; ORR, overall 
response rate; P, pomalidomide; PR, partial response; sCR: stringent complete response; 
VGPR, very good partial response 
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