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Simple Summary: About 35% of patients with multiple myeloma are ≥75 years old at diagnosis and 

their treatment should be individualized according to their fragility score. Fragility assessment 

scales include the International Myeloma Working Group Palumbo Fragility Scale, the Revised Ini-

tial Myeloma Comorbidity Index, and the Mayo score. However, they are time-consuming, but more 

importantly, there are no convincing data from a real-world experience supporting their usefulness 

in everyday clinical practice. Patients with multiple myeloma over 75 years of age are instantly clas-

sified as intermediate fit or frail. These patients should be offered non-intensive treatment in re-

duced doses or palliative care. In the prospective observational, multicenter study, we showed that 
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most patients over 75 years of age qualified for treatment are safely treated with three-drug regi-

mens regardless of their fragility categorization. Current fragility scores for patients with MM over 

75 years old have limited value in daily practice. 

Abstract: Fragility scales are intended to help in therapeutic decisions. Here we asked if the fragility 

assessment in MM patients ≥75 years old qualified for treatment by the local physician correlates 

with the choice of treatment: a 2- or 3-drug regimen. Between 7/2018 to 12/2019 we prospectively 

enrolled 197 MM patients at the start of treatment from the 13 Polish Myeloma Group centers. The 

data to assess fragility were prospectively collected, but centrally assessed fragility was not dis-

closed to the local center. The activity of daily living (ADL) could be assessed in 192 (97.5%) and 

was independent in 158 (80.2%), moderately impaired in 23 (11.7%), and 11 (5.6%) in completely 

dependent. Patients with more than 3 comorbidities were 26.9% (53 patients). Thus, according to 

the Palumbo calculator, 43 patients were in the intermediate-fitness group (21.8%), and the rest be-

longed to the frailty group (153, 77.7%). Overall, 79.7% of patients (157) received 3-drug regimens 

and 20.3% (40) received 2-drug regimens. In each ECOG group, more than 3/4 of patients received 

3-drug regimens. According to the ADL scale, 82.3% of the independent 65.2% of moderately im-

paired, and 81.8% of the dependent received 3-drug regimens. Out of 53 patients with at least 4 

comorbidities, 71.7% received 3-drug regimens, and the rest 2-drug regimens. Three-drugs regi-

mens received 34 patients from the intermediate-fit group (79.0%), and 123 (79.9%) from the frail 

group. Early mortality occurred in 25 patients (12.7%). No one discontinued treatment due to tox-

icity. To conclude, MM patients over 75 are mainly treated with triple-drug regimens, not only in 

reduced doses, regardless of their frailty scores. However, the absence of prospective fragility as-

sessment did not negatively affect early mortality and the number of treatment discontinuations 

which questions the clinical utility of current fragility scales in everyday practice. 

Keywords: frailty; elderly; multiple myeloma; choice of treatment; over 75 years old; early mortality 

 

1. Introduction 

It is estimated that the percentage of people over 75 years of age will increase up to 

22% in developed countries by 2023, which means that, as described in 1976 by Isaac Ber-

nard, “great geriatric problems” experienced by frail people will impact the treatment of 

cancer [1]. Fragility is a multidimensional state of reduced reserves of energy, fitness, cog-

nitive ability, and health that makes individuals more vulnerable to stressors and can re-

duce resistance to cancer and cancer treatment. Understanding areas of vulnerability, such 

as frailty, comorbidities, and disability, is believed to be important for tailoring treatment 

to optimize outcomes for individual patients [2-5]. 

The Polish Gerontological Society recommends that individuals over 60 years old 

should undergo a comprehensive geriatric assessment. The comprehensive geriatric as-

sessment is a multi-directional diagnostic process for obtaining data on a patient’s medi-

cal, psychosocial, and functional well-being. It includes functional fitness, mental health, 

socio-environmental conditions, and physical health. This approach is achieved through 

valorized research in the form of questionnaires and tests that take approximately 20 to 

40 minutes to complete. It helps understand the patient and their needs and indicates the 

possibilities for social functioning and therapeutic disease processes. Moreover, it enables 

identifying patients who, despite their age, can receive full oncological treatment without 

an increased risk of complications and those who only qualify for supportive and symp-

tomatic treatment [4, 6]. The intermediate group consists of patients requiring therapy 

modification to reduce side effects and maintain quality of life. 

Most patients with multiple myeloma (MM) are over 65 years of age (60% of pa-

tients). Modern treatment of MM contains 2 to 4 agents: steroids with either alkylating 
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agents or proteasome inhibitors, or/and immunomodulatory agents, and recently mono-

clonal antibodies. Multiple agent schemas are usually more effective but also more toxic. 

This is particularly important for elderly patients who are more sensitive to complications 

as they have smaller organ reserves, less ability to repair cellular damage, comorbidities, 

polypharmacy, and slower pharmacokinetics and pharmacodynamics of drugs. Using 

scales to assess their fragility to optimize therapy is reasonable. Frailty assessment of the 

elderly was initially based on age and performance status, according to Karnofsky and 

the Eastern Cooperative Oncology Group (ECOG). However, this proved to be insufficient 

over time. The first scale proposed by the International Myeloma Working Group (IWMG) 

to assess myeloma patients from three different groups was the Geriatric Assessment scale 

(GA) introduced by Palumbo et al., which has been validated based on four prospective 

studies of 869 patients [4, 7]. The GA scale includes the activities of daily living (ADL, 

Katz scale), instrumental ADL (I-ADL, Lawton scale), and the Charlson Comorbidity In-

dex (CCI), in addition to age and ECOG performance status, and distinguishes three 

groups of patients: fit – fit, intermediately fit – intermediate fit, and weak (frail) – frail. Of 

these groups, the frail group is associated with a more than three-fold higher risk of death, 

progression, and adverse events, regardless of International Staging System (ISS) progno-

sis, genetic disorders, and type of treatment (Supplementary Materials Table S1, Table S2 

and Table S3). 

The authors suggest that patients from the fit group could receive the full dose of 

recommended treatments and may benefit from autologous transplantation; patients from 

the intermediate group may benefit from treatment with modified doses or a two-drug 

treatment (Supplementary Materials Table S4). In contrast, frail patients may benefit from 

palliative, symptomatic, or reduced treatment doses after carefully analyzing possible 

side effects [4] (Supplementary Materials Table S3 and Table S4). An important observa-

tion in developing the GA fitness calculator is that 80 years of age should be the limit for 

defining a “weak state” [4, 7]. 

The second scale evaluating the efficiency of patients with MM is the Revised Initial 

Myeloma Comorbidity Index (R-MCI), which was validated by a retrospective evaluation 

of 801 patients (1997–2012) from a center in Germany [8]. The scale uses five points con-

cerning the patient’s condition to determine a score, which includes kidney disease, lung 

disease, Karnofsky’s fitness rating scale, age, and fitness [9]. Patients were divided into 

three groups with a clear relationship between fitness and treatment tolerance and signif-

icantly different overall survival (OS) times. In the fit group, OS was 10.1 years, while it 

was 4.4 years in the intermediately fit group and 1.2 years in the frail (weak) group. Lung 

and kidney diseases significantly affect treatment tolerance regardless of the treatment 

used. However, the greatest limitation of the R-MCI scale is that the therapies used in this 

study are currently not recommended (Supplementary Materials Table S4). 

The third proposed prognostic scale used for people over 65 is the Mayo Risk Score 

(MRS) [10], assessing the ADL, CCI, ECOG performance status, and Revised-ISS (R-ISS) 

stage. In addition, N-terminal pro-brain natriuretic peptide (NT-proBNP) protein levels 

were measured. The study confirmed that three parameters are sufficient to identify the 

“weak” group for whom treatment may be detrimental and shorten overall survival (OS). 

The components of the scale are age, ECOG, and N-terminal pro B-type natriuretic pep-

tide (NT-proBNP). NT-proBNP indicates cardiac and renal function and a threshold of 

300 ng/L corresponds to a well-established age-independent cut-off point for excluding 

acute heart failure [11]. Patients over 70 years of age with ECOG performance ≥ 2 and NT-

proBNP ≥ 300 ng/l belonged to the high group, and their OS time was 18 months, with 

only 18% of them receiving any therapy. The second group of patients met two of three 

criteria and had an OS of 28 months, while OS was 58 months in patients with one point 

[10]. 

The presented fragility assessment scales are valuable but are challenging to use in 

everyday clinical practice. Indeed, the scale proposed by the IMWG is time-consuming, 
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taking around 40 minutes to complete. The R-MCI scale seems simpler and less time-con-

suming. The patient completes the test himself, which may be therefore biased. The MRS, 

based on three parameters, is the most straightforward tool in everyday practice. How-

ever, the lack of an objective assessment of the patient’s functioning in everyday life is a 

limitation of this tool. Patients over 75 are automatically classified as immediately fit or 

frail according to the IMWG scale. According to the guidelines, these patients should be 

offered non-intensive treatment at reduced doses. Palliative care and supportive treat-

ment are indicated in the fragile group, and treatment should include reduced doses of at 

most two-drug regimens [11] (Supplementary Materials Table S3). 

Despite the above recommendation, no data from real-world evidence (RWE) studies 

support the clinical utility of current fragility scales in everyday practice. Therefore, we 

asked if the subjective clinical assessment of the local treating physician and the subse-

quent choice of the intensity and type of treatment: two- versus three-agent schema, cor-

responds to the prospective assessment of the fragility score in MM patients over 75 years. 

We also assess whether more intensive treatment was associated with worse tolerance and 

first-line mortality. 

2. Materials and Methods 

2.1. Study Participants 

The prospective, cross-sectional observational study performed between 7/2018 and 

12/2019 enrolled 197 MM patients ≥75 years at the start of treatment from the 13 Polish 

Myeloma Group centers. The palliative patients were not included. The patients were fol-

lowed for a fixed 12 months period. 

2.2. The Fragility assessment 

The centers were asked to collect the following data at the time of diagnosis: clinical 

stage of the disease according to the ISS and Durie and Salmon classification, CCI, perfor-

mance status according to the ECOG scale, ADL (Katz scale) and I-ADL (Lawton scale), 

treatment method, and primary blood test results, including lactate dehydrogenase 

(LDH), C-reactive protein (CRP), hemoglobin, platelets, NT-pro-BNP, ẞ2-microglobulin, 

albumin, calcium, and creatinine. The centrally assessed fragility was not disclosed to the 

local center. In the second part of the study, data on patient management, assessments of 

the response to treatment, survival, and post-treatment complications were collected 12 

months after the initiation of treatment. 

2.3. Statistical Analysis 

Categorical variables were summarized as frequencies and percentages. Pairwise 

comparisons between patient subgroups employed Fisher’s exact test. The existence of a 

monotonic trend was assessed with the Cochran-Armitage test. All the analyses were per-

formed using the R software package version 4.0.1 (R Foundation for Statistical Compu-

ting, http://www.r-project.org). A two-sided p-value < 0.05 was considered statistically 

significant. All data were entered into a Microsoft Office Excel spreadsheet. 

3. Results 

3.1. Patients characteristics 

The cohort included 100 males and 97 females at a median age 77 (75–90) years. Every 

third patient was over 80 (65, 33.0%). The clinical characteristics are shown in Table 1. 

Most patients were diagnosed with myeloma of the immunoglobulin (Ig)G subtype 

(69.0%), followed by IgA (16.2%) and light chains (10.2%), IgM (2.0%), IgD (1.0%), and 

biclonal type (0.5%). 
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Table 1. Clinical characteristics 

Characteristic 

Number of cases 

N = 197 

 n(%) 

Sex:F/M 97 (49.2%)/100 (50.8%) 

IgG 136 (69.0%) 

IgA 32 (16.2%) 

IgD 2 (1.0%) 

FLC (light chain) 20 (10.2%) 

IgM 4 (2.0%) 

LDH activity above the upper normal range 44 (22.3%) 

ISS: I 25 (12.7%) 

ISS: II 66 (33.5%) 

ISS: III 96 (48.7%) 

Bone disease Yes/No 154 (78.2%)/36(18.3%) 

Hemoglobin less than 10 mg/dL: Yes/ No 101 (51.3%)/96 (48.7%) 

Calcium level above 2.75 mmol/L: Yes/ No 28 (14.2%)/168 (85.3%) 

Creatinine above 1.9 mg/dL: Yes/ No 44 (22.3%)/153 (77.7%) 

3.2. Physical fitness and comorbidities 

ECOG 0-2 was documented in 171 (86.8%) patients (Table 2). The simple geriatric 

scale of basic vital functions according to the ADL was assessed in 192 (97.5%) patients, 

and most of them (82.3%) were independent (Table 3). All patients were evaluated with 

the CCI, which revealed that only 53 (26.9%) had more than three comorbidities. The most 

common comorbidities were hypertension (160, 81.2%), ischemic heart disease (58, 29.4%), 

heart failure (50, 25.4%), kidney disease (48, 24.4%), respiratory disease (41, 20.8%), diabe-

tes (40, 20.3%), gastritis/gastroesophageal reflux disease (29, 14.7%), other cancer (28, 

14.2%), hepatic dysfunction (22, 11.2%), and cerebral circulation disorders (18, 9.1%). Less 

frequent comorbidities included dementia (6, 3.0%), connective tissue disease (4, 2.0%), 

and hemiparesis (4, 2.0%). 

3.3. Evaluation of the First-Line Treatment 

Three drug regimen was used in 157 (79.7%) of patients. The most frequent schemas 

were CTD 54 (27.4%) and VMP 39 (19.8%), then MPT, VTD and VCD: 31 (15.7%), 22 

(11.2%), 10 (5.1%), respectively (Table 2). There was no preference for any two-drug regi-

men (Table 2). 

Modification of the scheme consisted in reducing the dose of at least 1 drug. Among 

the 3-drug regimens, 22.3% (35 patients) were modified, and 47.5% (19 patients) of the 2-

drug regimens. The most frequently modified regimen was the VTD (13 out of 22) and 

VCD (3 out of 10) regimens, while among the 2-drug regimens, the modification was sim-

ilar in percentage in each regimen. 

Of the patients, intermediate fit (43; 21,8%) and frailty (154; 78,2%) according to the 

IMWG scale, the modification (reduction of doses) in 3-component therapies was 27.2% 

for intermediate fit, 22.8% for frailty. It is noteworthy that 47.5% of patients treated with 

two-component regimens (19 of 40; 20.3%) had reduced dose regimens, similarly in both 

groups: intermediate fit 44.4%, fragile 49.4% (Supplementary Materials Table S7). 

It is worth noting that among the patients over 80 years of age (65 patients, 33%), 50 

(76.9%) also received the 3-drug therapy (and 30% of them received modified regimen). 

No case of treatment discontinuation due to unacceptable toxicity or due to patient 

withdrawal from therapy was reported. 
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Table 2. Types of first-line treatments and the number of deaths during the 1st line treatment. 

Name of schema 

Number (%) of cases  

during first line 

Number (%) of 

deaths during 

first line/ with 

drug modifica-

tion 

Treatment with 

schema without 

drug modification 

Treatment with 

schema with drug 

modification 

3-drug schema 157 (79.7%) 12 (7.6%)/4  

CTD (cyclophosphamide,  

thalidomide, dexamethasone) 

42 (21.3%) 12 (6.1%) 3 (5.6%)/2 

VMP (bortezomib, melphalan,  

prednisolone) 

38 (19.3%) 1 (0.5%) 6 (15.4%)/0 

MPT (melphalan, prednisolone,  

thalidomide) 

25 (12.7%) 6 (3.0%) 0/0 

VTD (bortezomib, thalidomide,  

dexamethasone) 

9 (4.6%) 13 (6.6%) 3 (13.7%)/2 

VCD (bortezomib,  

cyclophosphamide,  

dexamethasone) 

VRD (bortezomib, lenalidomid, 

dexamethasone) 

7 (3.6%) 

 

 

1 (0,5%) 

3 (1.5%) 

 

 

0 

0/0 

 

 

0/0 

2- drug schema 40 (20.3%) 2 (5%)/1 

VD (bortezomib, dexamethasone) 5 (2.5%) 6 (3.0%) 0/0 

TD (thalidomide, dexamethasone) 6 (3.0%) 3 (1.5%) 0/0 

MP (melphalan, prednisolone) 4 (2.0%) 6 (3.0%) 1 (1%)/1  

CD (cyclophosphamide,  

dexamethasone) 

5 (2.5%) 4 (2.0%) 1 (1.1%)/0 

RD (lenalidomide,  

dexamethasone) 

1 (0.5%) 0 0/0 

3.4. First-Line Treatment Analysis 

During the 12 months of prospective observation, 107 (54.3%) patients received one 

line of treatment, 84 (42.6%) two lines of treatment, and 6 (3.0%) three lines of treatment. 

Next, we analyzed whether the functioning status and comorbidities correlated with the 

type of first-line therapy (Supplementary Materials Table S10). Over three-quarters of pa-

tients in each ECOG fitness group received a three-drug regimen (Table 3). No relation-

ship was found between the general performance status and the type of regimens (2- vs 

3-drugs) (Table 3). However, higher creatinine levels (above 1.9 mg/dl) determined the 

choice of treatment: individuals with elevated creatinine levels were more likely to receive 

two-drug regimens (OR = 3.05, 95%CI [1.33, 6.92]; p = 0.005) (Table 3). 

Regarding performance status, according to the ADL, 82.3% of the fit patients and, 

surprisingly, 81.8% of the completely dependent ones received three-drug regimens (Ta-

ble 3). The I-ADL could be recorded on the day of enrollment, and after 12 months, for 

only 59 patients (29.9%). In almost all patients (58, 98.3%,) the deterioration of complex 

activities of daily living was documented of whom 52 (88.1%) received a three-drug regi-

men. 

Table 3. Assessment of the type of treatment and selected parameters. 

Characteristic Number of 

cases (n) 

First-line treatment used (%) Independence 

assessment  

P value 

Three-drug 

treatment 

Two-drug 

treatment 

Sex 
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Male 100 80 (80.0%) 20 (20.0%) 
0.999 

Female 97 77 (79.4%) 20 (20.6%) 

ISS 

ISS I 25 21 (84.0%) 4 (16.0%) 

0.602 ISS II 66 55 (83.3%) 11 (16.7%) 

ISS III 96 74 (77.0%) 22 (23.0%) 

Presence of bone changes 

Yes 154 125 (81.2%) 29 (18.8%) 
0.644 

No 36 28 (77.8%) 8 (22.2%) 

Calcium level above 2.75 mmol/L 

Yes 28 25 (89.3%) 3 (10.7%) 
0.305 

No 168 132 (78.6%) 36 (21.4%) 

Creatinine above 1.9 mg/dL 

Yes 44 28 (63.6%) 16 (36.4%) 
0.005 

No 153 129 (84.3%) 24 (15.7%) 

ECOG 

ECOG 0 16 14 (87.5%) 2 (12.5%) 

0.866 

ECOG 1 84 68 (81.0%) 16 (19.0%) 

ECOG 2 71 54 (76.1%) 17 (23.9%) 

ECOG 3 18 14 (77.8%) 4 (22.2%) 

ECOG 4 8 7 (87.5%) 1 (12.5%) 

Physical fitness, according to Katz 

Fully independent  158  130 (82.3%) 28 (17.7%) 

0.162 Moderate impairment  23  15 (65.2%) 8 (34.8%) 

Completely dependent  11  9 (81.8%) 2 (18.2%) 

Abbreviations: ECOG – Eastern Cooperative Oncology Group; ISS – International Staging System. 

We also asked if the number of comorbidities affected the choice of treatment. The 

median number of comorbidities was 2 (0-9). Every fourth person had at least four comor-

bidities, and 71.7% of the patients in this group received a three-drug treatment The per-

centages of patients with a lower number of comorbidities receiving 3-drug schemas were 

similar and comparable to patients with a higher number of comorbidities Figure 1. The 

Cochran–Armitage test showed no significant trend (p = 0.335) (Figure 1) between the 

number of comorbidities and the applied treatment regimen (two-drug or three-drug reg-

imen) and additionally, Fisher’s exact test showed no relationship between these variables 

(p = 0.395) (Supplementary Materials Table S8). 
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Figure 1. Trend between the number of comorbidities and the treatment protocol selected (test 

Cochran–Armitage). 

No statistically significant relationship was found when analyzing the relationship 

between the type of comorbidity and the selected regimens (Supplementary Materials Ta-

ble S8).  

3.5. Evaluation of the Response to First-Line Treatment 

Almost three-quarters (143, 72.6%) of patients responded to the first-line treatment 

regardless of the two- or three-drug regimen. Three-drug regimens allowed for a better 

response (CR+VGPR+PR vs SD+PD: OR = 2.09, 95% CI [0.93, 4.58]; p = 0.072) since patients 

who received a two-drug regimen achieved more often only disease stabilization (SD vs 

rest: OR = 3.304, 95% CI [1.37, 7.76]; p = 0.005) (Table 4). 

Table 4. Responses according to the 2 or 3-drug regimen. 

First line treatment 

Number (%) of patients responding to first-line treatment 

Complete  

remission 

(CR) 

Very good  

partial response 

(VGPR) 

Partial  

response 

(PR) 

Disease  

stabilization 

(SD) 

Disease  

progression 

Regimen 
2-drug 3 (7.5%) 1 (2.5%) 20 (50%) 14 (35%) 2 (5%) 

3-drug 15 (9.6%) 14 (8.9%) 90 (57.3%) 22 (14%) 16 (10.2%) 

Total number 18 (9.1%) 15 (7.6%) 110 (55.9%) 36 (18.3%) 18 (9.1%) 

Bortezomib used in the first-line treatment in 83 patients (42.1%) did not bring any 

benefit in terms of better responses (n = 197, p = 0.11) (Supplementary Materials Table S9). 

3.6. Evaluation of the Response performance status and fragility 

Response to treatment after first-line treatment was analyzed according to ECOG 

performance status, ADL, and the presence of the most common comorbidities (Table 5). 

None except one of the 26 patients with ECOG>2 achieved CR or VGPR. Similar trend was 

observed for the ADL, (Table 5). None of the 11 completely dependent patients achieved 

CR or VGPR. Moreover many of them (36.4%) experienced disease progression, and only 
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45.5% responded to treatment, regardless of the treatment used (Table 5). The response 

rates obtained in patients with at least four comorbidities were no worse than in the other 

groups, and there was no relationship between the number of comorbidities and the re-

sponse (p = 0.156). 

Table 5. Relationship of responses to treatment to ECOG performance status, Katz scale, and the 

most frequently-reported comorbidities. 

Variable Level 
Number of  

patients n (%) 

Response to the treatment used n (%) Independ-

ence as-

sessment 

p-value 

Complete  

remission 

(CR) 

Very good  

partial response 

(VGPR) 

Partial  

response 

(PR) 

Disease 

stabiliza-

tion (SD) 

Disease 

progres-

sion (PD) 

ECOG scale 

n = 197 (100%) 

0 16 2 (12.5%) 2 (12.5%) 8 (50%) 1 (6.2%) 3 (18.8%) 

0.642 

1 84 11 (13.1%) 7 (8.3%) 43 (51.2%) 16 (19%) 7 (8.3%) 

2 71  5 (7%) 5 (7%) 43 (60.6%) 14 (19.7%) 4 (5.6%) 

3 18  0 (0%) 1 (5.6%) 12 (66.7%) 3 (16.7%) 2 (11.1%) 

4 8  0 (0%) 0 (0%) 4 (50%) 2 (25%) 2 (25%) 

Performance 

status, accord-

ing to ADL 

(Katz) 

n = 192 (97.5%) 

Fully  

independent 

158  16 (10.1%) 15 (9.5%) 89 (56.3%) 26 (16.5%) 12 (7.6%) 

0.097 
Moderately  

impairment 

23  2 (8.7%) 0 (0%) 13 (56.5%) 7 (30.4%) 1 (4.3%) 

Completely  

dependent 

11 0 (0%) 0 (0%) 5 (45.5%) 2 (18.2%) 4 (36.4%) 

Number of 

comorbidities 

n = 197 (100%) 

Four and 

more 
53  1 (1.9%) 3 (5.7%) 31 (58.5%) 11 (20.8%) 7 (13.2%) 0.156 

Cardiovascular 

disease n = 197 
- 166  13 (7.8%) 13 (7.8%) 92 (55.4%) 31(18.7%) 17 (10.2%) 0.504 

Kidney disease 

n = 133 
- 48  

2 

(4.2%) 

2 

(4.2%) 

27 

(56.2%) 

11 

(22.9%) 

26 

(12.5%) 
0.388 

Creatinine 

above 1.9 mg/dL 

n = 197 

- 44  3(6.8%) 2(4.5%) 19 (43.2%) 13 (29.5%) 7 (15.9%) 0.058 

Diabetes 

n = 196 
- 40  3 (7.5%) 13 (8.3%|) 21 (52.5%) 9 (22.5%) 5 (12.5%) 0.753 

Cerebral circu-

lation disorders 

n = 137 

- 18  0 (0%) 1 (5.6%) 14 (77.8%) 0 (0%) 3 (16.7%) 0.018 

 

3.7. Analysis of Deaths 

During the first-line treatment, 14 patients died, with 6 (42.8%) due to disease pro-

gression, five (35.7%) to infection, one (7.1%) to heart failure, one (7.1%) due to other ma-

lignancy, and the cause of death was not established in 1 patient (7.1%) (Supplementary 

Materials Table S12). Of the 14 deceased persons, 12 (85.7%) received a three-drug treat-

ment (4 patients with modified treatment, 33,3%), which is 7.6% of all the patients receiv-

ing 3-drug regimens, and the remaining 2 had a two-drug regimens (1 patient was treated 

by modified regimen) (Table 2). During the second line of treatment, 11 people died: 9 due 

to disease progression and 2 in the course of an infection. At the end of the study, 25 

(12.7%) patients died in total, 15 (7.6%) due to disease progression and 7 (3.6 %) due to 

infection (Supplementary Materials Table S12), after 12 months from the diagnosis of the 

disease. 
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4. Discussion 

This study suggests that the available frailty scales for patients with MM over 75 who 

were qualified for treatment are not useful in clinical practice regarding the choice 2 vs 3 

drug regimen.  The early mortality and the number of treatment discontinuations were 

not affected by the absence of prospective fragility assessment by the local physician. This 

surprising observation may result from the fact that our patients, who qualified for treat-

ment despite advanced age (>75 years old), were relatively fit with the majority being in 

ECOG 0-2. However, age itself plays a very important role in the fragility assessment. Ac-

cording to the recommended frailty scale developed by the International Myeloma Work-

ing Group [7, 9, 11, 12], patients over 75 years can only be categorized as intermediate fit 

or fragile depending on the number of comorbidities (two or more than two) and patients 

over 80 years are always categorized as frail. Consequently, all patients from our study 

should be treated either with a modified drug doses regimen (intermediate fit) or should 

be referred to palliative treatment or at most, reduced dose two-drug regimens (fragile) 

[7,11-14]. 

Our data showed that even very old frail MM patients might benefit from the three-

drug regimens administered by an experienced primary oncologist or hematologist. Nev-

ertheless, the management of these patients remains still a challenge, primarily be-cause 

there are no clear recommendations on how to treat patients over 75 years of age. So far, 

there have been no prospective clinical trials dedicated to this group of patients. In ad-

dition, in many studies for patients with newly diagnosed myeloma, age over 80 years is 

an exclusion criterion. Based on the presented RWD, neither age nor the number and/or 

type  of comorbidities (except for renal impairment) affect the choice of treatment and the 

start of therapy. These observations suggest that age and the number of comorbidities 

should not be the major determinants of frailty. 

Our results are in line with other current RWE that showed that prior to daratu-

mumab era most of the MM patients older than >75 were treated with 3-drug regimens, 

most commonly with steroids (dexamethasone at a dose <20 mg/ dose), immunomodula-

tory drug (lenalidomide or thalidomide - at the best-tolerated dose, starting treatment 

with the full recommended doses) and cyclophosphamide or bortezomib (both at the best-

tolerated dose, starting treatment with the recommended doses of cyclophosphamide, 

bortezomib one per week full dose). The advantage of the CTD and MPT regimen is their 

oral administration. Therefore, it might be a preferred choice for the physician and the pa-

tient and their family/carers alike. We showed that the use of bortezomib did not improve 

the response, but its use requires more frequent visits to treatment centers, which may 

pose a logistic problem for elderly patients.  

Our cohort included 22% intermediate-fit patients and 78% frail patients. None of 

them underwent autotransplantation, but three-drug regimens (also VTD and VCD) were 

used in about 80% of patients in each group. It should be noted that the modification of 

drug doses in the 3-component regimens affected every 4th patient in the intermediate-fit 

group and every 5th patient in the frail group (Supplementary Materials Table 7). There-

fore, our group of patients was treated more intensively than the accepted recommenda-

tions, and the choice was not influenced by objective scales or other parameters. In our 

study, regimens were used according to the recommendations of the IMWG and the 

Polish Myeloma Group [12]. However, only 22,3% of patients treated with the 3 drug reg-

imens required drug modification. The most often modified regimens included VTD, 

VCD, CTD. This translated to a better tolerance, although at the expense of a worse treat-

ment response. We demonstrated that the safest three-component regimens are VCD, 

MPT and CTD, and the least safe are VMP, followed by VTD (based on the number of 

fatal events in the 1st and 2nd line of treatment) (Table 2).   

It is worth noting that patients with impaired renal function or kidney disease, were 

referred for treatment with a 3-drug regimen less frequently and were treated with regi-

mens containing bortezomib more often (50 %). Renal impairment usually indicates more 

aggressive disease therefore two drug regimens, especially daratumumab with dexame-
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thasone, might be insufficient for some patients on dialysis, patients with advanced kid-

ney disease, or those with advanced vascular thromboembolism. The results of the 

NCT04151667 study will probably provide the answer to this question. 

In our analysis, during 12 months of treatment, no patient discontinued treatment 

due to toxicity or self-decision. It is much lower compared to the Palumbo study where 

the cumulative incidence of treatment discontinuation at 12 months was 20.8% in the in-

ter-mediate-fitness group and 31.2% in the frail patient cohort [5]. If death due to infection 

or exacerbation of comorbidities can be perceived as the toxicity leading to treatment dis-

continuation, one should add 10 patients (5,1%) who died, of which 9 received treatment 

with 3 drugs (4,6 %) and 8 were in the frailty group. This observation indicates that three-

drug regimens should be used with caution in frail patients.  

In contrast, our data suggest that three-drug regimens can be safely administered: 

early mortality (12,7%) was much lower than the 35.3% reported from NCI SEER data 

from 1993-2010 [19, 20] and comparable to the results from newer studies: 9.1% in the 

study by McQuilten and colleagues [21], and 12.6% in an observational study of the Asian 

population [22] with the exception of a study by Lee et al., who reported 30% mortality in 

this group of patients [23]. Additionally, it was shown in our analysis, that mortality was 

similar in both groups, regardless of the treatment intensity (for the 3-drug regimen as the 

first-line therapy it was: 7,6%, and for the 2-drug regimen it was 5%).   

Existing data suggest that mortality during the first-line treatment is mainly related 

to the exacerbation of comorbidities [24]. In the presented analysis, mortality from exacer-

bation of comorbidities during therapy occurred only in 2 patients; both received 3-com-

ponent treatment (1%) (heart failure and lung cancer progression) (Supplementary Mate-

rials Table S12). This may suggest some selection bias for “better” patients referred to our 

centers. The high number of patients with ECOG 0-2 corroborates this notion. 

 The lack of a clear relationship between the current fragility assessment in MM pa-

tients may also result from the fact that new drugs registered during the last five years 

have a significantly different toxicity profile and its effect on older and frail patients. In 

the MAIA study, in which 44% of the patients over 75 (9% intermediate fit, 32.9% frail), 

daratumumab (anti-CD38 antibody) along with Rd (Dara-RD) not only extended the me-

dian PFS from 34.4 months to 61.9 months and the OS (under development) but also 

showed good tolerance [25]. Early mortality (up to 12 months) in the MAIA study was 

5.8% of patients in the frailty group in the D-Rd arm and 5.3% in the Rd arm, while in the 

intermediate fit group in the D-Rd arm it was 0.8%, and 2.5% in the Rd arm. On the other 

hand, the reduction of doses in the frail group in the study arm (Dara-Rd) affected 64.3% 

of cases, and in the control arm (Rd)- 44%. Unfortunately, the available data lack infor-

mation on the subgroup over 75 years of age. Moreover, the complications of this treat-

ment were no greater than those in the control group. Of note, all patients enrolled to the 

MAIA trial were in ECOG 0-2. This observation, similarly to our findings, suggests that 

patients with MM over 75 with good performance status (ECOG 0-2) could be safely 

treated with the three-drug regimen, even though in our study, daratumumab was not 

used as the first line. However, an additional fourth agent, such as in the ALCYONE study 

(daratumumab + VMP), resulted in higher toxicity, mainly in terms of infection, and a 

shorter PFS of 36.4 months [26]. Therefore, four-drug regimens may be too toxic in this 

group of patients. Currently, the Dara-Rd regimen is the most effective treatment and has 

an acceptable safety profile. The results of a trial of daratumumab with VRd vs. VRd 

(NCT03652064) for transplant ineligible patients are eagerly expected with the hope they 

would answer questions regarding the safety and efficacy of four-drug regimen in elderly 

patients. 

New treatment options such as chimeric antigen receptor (CAR)-T therapies and 

bispecific antibodies (T-cell redirecting therapies) need careful evaluation in patients over 

75 years old. CARTITUDE 5 trial using ciltacabtagene autoleucel (ciltacel), includes pa-

tients not eligible for transplantation, however precludes patients over 80 years old 

(NCT04923893). CAR-T therapy is well tolerated, and toxicity appears predictable and 
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manageable. The safety data are so far optimistic and demonstrate acceptable rates of 

Grade 3 and 4 events [27-28] which suggests that this therapy might be also considered in 

elderly patients, without any age limit, after prior careful selection in order to prevent  

possible adverse events. In contrast to CAR-T, bispecific antibodies are available “off the 

shelf” and are most often administered cyclically subcutaneously (every 1-4 weeks). The 

recruitment to trials for non-transplant eligible patients in initial line of treatment, with 

no age limit, has recently started (EudraCT Number 2021-000803-20). The safety of 

bispecific antibodies is even better than CAR-T and patients over 75 could benefit from 

this therapy. The question of fragility should be addressed again in the era of new thera-

pies. 

5. Conclusions 

To conclude, our study showed that in everyday practice the management of patients 

over 75 who qualified for treatment, was not dependent on the performance of geriatric 

scales and the patient’s fragility assessment. The choice of the type of therapy did not cor-

relate with the fragility score. However, most patients were in relatively good perfor-

mance status (ECOG 0-2). They were treated with three-drug regimens regardless of the 

number of comorbidities. Despite that, mortality in the first line was acceptable and com-

parable to other studies. Impaired renal function was the only factor leading to a more 

frequent choice of two-drug regimens. Our results therefore question the need for a formal 

geriatric assessment used in its present form in daily practice and suggest that a holistic 

clinical assessment by an experienced physician is no worse for the appropriate choice of 

treatment, especially in patients with good performance status. A big limitation of our 

study is the lack of cytogenetic results and its possible effect on the choice of therapy. 

Moreover, our study did not include a questionnaire assessing the quality of life, which 

could help to better understand the patient's views on the chosen treatment. 
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