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Abstract 
Background:  The plasma cell disorders (PCDs), multiple myeloma (MM), and light-chain amyloidosis (AL) are disproportionately diseases of 
older adults, whose care may be complicated by frailty associated with advancing age. We sought to evaluate the prevalence of functional defi-
cits and symptoms in a cohort of persons with PCDs and associations of demographic, disease-related, functional, and psychosocial measures 
with quality of life (QoL).
Patients and Methods:  Adults with PCDs were recruited into an observational registry in 2018-2020. Patients completed a functional assess-
ment and European Organization for Research and Treatment of Cancer QoL questionnaire (QLQ-C30). Associations of covariates of interest 
with QoL were evaluated via univariate linear regression.
Results:  Among 121 adults, the mean age was 68.6. Diagnoses were 74% MM, 14% AL, 7% both MM and AL, and 5% other PCDs. The 
median time from diagnosis was 34.9 months. Median lines of therapy were 2, with 11% having received ≥4th-line therapy.
Patients with functional deficits had lower mean QoL scores: dependence in IADLs (66.3 vs. 79.9, P = .001) and recent falls (56.7 vs. 76.8,  
P = .001). Patients ≤6 months from diagnosis had lower QoL (66.7) than those ≥2 years from diagnosis (77.3, P = .03). However, patients on later 
lines of therapy (≥4th-line) had lower QoL (62.2) than those on 1st-line treatment (76.0, P = .04).
Conclusions:  Patients with physical impairments and more advanced PCDs had lower QoL than those without deficits or earlier in their disease 
course. Early identification of physical impairments may facilitate interventions that mitigate these deficits and thereby improve QoL for patients 
with PCDs.
Key words: plasma cell disorders; quality of life; physical function; geriatric assessment.

Implications for Practice
The plasma cell disorders multiple myeloma and light chain amyloidosis are disproportionately diseases of older adults, whose care may 
be complicated by comorbidity and frailty associated with advancing age. In a cohort of patients treated for plasma cell disorders, patients 
with physical impairments and more advanced diseases reported lower quality of life, findings that support early identification of physical 
impairments to facilitate interventions aimed at mitigating the impact of these deficits for those receiving treatment for these disorders.

Introduction
Plasma cell disorders (PCDs) encompass many related con-
ditions driven by abnormal clonal plasma cell proliferation 
and are typically characterized by the secretion of dysfunc-
tional immunoglobulins or immunoglobulin fragments.1 
One can conceptualize PCDs as existing on a “cell-to-pro-
tein” spectrum, wherein organ injury is mediated by invasive 

plasma cells, toxic immunoglobulins (proteins), or both. The 
end organs involved, and thus the symptoms experienced by 
patients, vary across this spectrum. Multiple myeloma (MM) 
sits toward the cellular end of this spectrum, while light-chain 
amyloidosis (AL) exists on the protein end. In all symptom-
atic PCDs, therapy aimed at killing toxic plasma cells is the 
mainstay of treatment.2,3
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Survival in many PCDs is improving, but they remain 
incurable.4,5 Patients with PCDs consequently have a longer 
“opportunity” to experience what is frequently a substantial 
degree of morbidity.6 Understanding the symptom burden and 
functional impairments that patients along the PCD spectrum 
experience is therefore vital for supporting patient well-being 
and quality of life (QoL).

Prior studies have suggested that preserved performance 
status (a subjective composite measure of global health and 
anticipated chemotherapy tolerance) is a strong predictor of 
QoL among patients with PCDs, a relationship most thor-
oughly evaluated in the setting of MM.7-10 Among patients 
with AL, both patient-reported QoL and physical impair-
ments have been linked to healthcare utilization, although 
the relationship between physical function and QoL was not 
assessed.11

Isolated assessments of performance status have notable 
limitations. PCDs are disproportionately diseases of older 
adults. The median age at diagnosis for patients with MM 
is 69,12,13 and estimates for those with AL range from 6514 
to 76.15 Prior studies have indicated that routine assess-
ments of performance status do not adequately evaluate for 
the presence of important functional deficits, particularly 
among older adults.16,17 Therefore, guidelines from profes-
sional organizations including the National Comprehensive 
Cancer Network and the International Society of Geriatric 
Oncology advocate for incorporating more comprehen-
sive evaluations into oncology practice, with Geriatric 
Assessment (GA) methodologies generally highlighted as 
an optimal approach.18-21 These assessments consist of 
evaluations of the older adult’s physical capabilities, func-
tion, nutrition, comorbidities, cognition, and psychosocial 
status.19,22

In this study, we report findings from a multidimensional 
assessment of function and symptoms, as elicited by a brief 
GA and supplementary questionnaires, among a cohort of 
patients participating in an observational registry. The pri-
mary aims of our study were (1) to evaluate the prevalence 
of clinically relevant functional deficits and symptoms in this 
cohort encompassing the spectrum of PCDs and (2) to evalu-
ate associations of demographic, disease, treatment, physical 
function, and psychosocial measures with QoL.

Methods
Setting and Patients
Study participants receiving systemic therapy for a PCD 
were recruited into an observational PCD Registry 
(ClinicalTrials.gov identifier NCT03717844) from 2018 
to 2020 at our institution. The current analysis included 
assessments from the time of enrollment for each partic-
ipant. Recruitment was initially restricted to individuals 
aged ≥65. Criteria were expanded in 2019 to include adults 
of all ages. Enrollment paused for 6 months during 2020 
due to the COVID-19 pandemic (part of an institution-wide 
accrual hold) and subsequently resumed with a remote 
assessment option. Non-English-speaking individuals were 
excluded due to the use of English-language instruments. 
Those not seen longitudinally at our institution were not 
recruited due to incomplete follow-up. Recruitment was 
otherwise sequential. All participants provided written 
informed consent. The university institutional review board 
approved the study protocol.

Demographic and Clinical Variables
We collected demographic data including age, self-identified 
race, sex, educational attainment, employment, and marital 
status. Disease- and treatment-related variables included diag-
nosis per published criteria,1 stage at diagnosis (International 
Staging System23 for MM and Mayo 2012 stage24 for AL), 
time from diagnosis, number of lines of therapy,25 and ther-
apy intensity. We deemed therapy “de-intensified” if treatment 
dosing was empirically reduced from full-dose regimens as 
published due to concerns for patient frailty, very advanced 
age, comorbidities, or other factors, as documented in the 
treating provider’s notes. Standard dose reductions for 
impaired metabolism (due to renal or hepatic function) were 
not considered “de-intensified.”

Participants completed a modified Cancer and Aging 
Research Group GA26,27 along with the European Organization 
for Research and Treatment of Cancer (EORTC) Quality 
of Life of Cancer Patients Core 30 (QLQ-C30) question-
naire,28,29 a validated 30-item questionnaire of self-reported 
symptoms and function. The QLQ-C30 includes sub-scores 
for 9 individual symptoms (fatigue, pain, appetite loss, etc.), 
5 functional domains (physical, role, social, emotional, and 
cognitive functioning), and overall QoL. Each score ranges 
from 0 to 100. Higher functional scores indicate superior 
function, while higher symptom scores indicate more intense 
symptoms.

Physical function was evaluated via study team assessments 
(performed by trained Study Coordinators) and patient-re-
ported items. Study team assessments included Karnofsky 
Performance status (KPS) and Timed Up and Go (TUG) test. 
KPS scores of ≥80 are considered functionally normal.30-32 
TUG times ≥14 s are prognostic of worse health outcomes.33,34 
Self-assessed items included patient-reported KPS,35 falls 
in the preceding 6 months,36 an inventory of instrumental 
activities of daily living (IADLs),37 and QLQ-C30 Physical 
Function score. IADL scores <14 indicate dependence in at 
least one IADL, and QLQ-C30 Physical Function scores <83 
indicate impairment.38

Comorbidity was captured via self-reported presence/
absence of 14 conditions drawn from the Older Americans 
Resources and Services health assessment37 and a number of 
daily medications. Psychological health was evaluated using 
the Mental Health Index-13 (MHI) Depression and Anxiety 
scales, with scores of ≥12 and ≥6 indicating significant depres-
sion or anxiety, respectively.39 Psychosocial functioning was 
further assessed via the QLQ-C30 Role functioning, emo-
tional functioning, social functioning, and cognitive function-
ing scales, which have thresholds for impairment of <58, <71, 
<58, and <75, respectively.38

Outcome Variable
The primary outcome was the QLQ-C30 global health and 
QoL score. Items used to calculate this composite score are 
unique from items used for the function/symptom scales.

Statistical Analysis
Descriptive statistics are provided as means and ranges or as 
frequencies and percentages. Diagnostic group distributions 
and proportions were compared via Wilcoxon rank-sum test 
or Fisher’s exact test, respectively, with uncorrected P values 
reported. Analyses were conducted for the overall cohort 
and the 2 largest diagnostic subgroups (MM and AL). For 
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comparisons between diagnostic groups, subjects meeting 
diagnostic criteria for both MM and AL were grouped based 
on their dominant clinical phenotype (whether symptoms and 
pattern of organ injury better fit MM or AL). For measures 
scored based on multi-item responses (IADLs, QLQ-C30, and 
MHI), only patients with responses for all items received a 
score. Univariate linear regression was used to evaluate asso-
ciations of various disease characteristics, comorbidities, and 
the presence of functional deficits with QoL. Uncorrected  
P values are reported.

Results
Patient Demographics and Diagnoses
From 2018 to 2020, 121 patients enrolled. The mean age 
was 68.6% and 66% were 65 or older (Table 1). The cohort 
was 72% white and 46% female. Most individuals had 
some college education or greater (78%) and were married 
(71%). The majority (74%) had MM, 14% had AL, 7% 
had concurrent MM and AL, and 5% had another PCD 
prompting treatment. These diagnoses included plasma cell 
leukemia (n = 1), smoldering MM on investigational protocols  
(n = 3), smoldering MM and AL (n = 1), and polyneurop-
athy, organomegaly, endocrinopathy, monoclonal protein, 
skin changes (POEMS) syndrome (n = 1). Demographic char-
acteristics were similar across diagnostic groups. The mean 
number of comorbidities was 2.3; most commonly hyperten-
sion (51%) and arthritis (42%).

The median time from diagnosis was 34.9 months. Recently 
diagnosed patients (≤6 months from diagnosis) accounted for 
26%, while a majority (56%) were >2 years from diagno-
sis. Despite this relatively long time from diagnosis, 49% of 
individuals had received only one line of therapy, with 29% 
having received 2 lines, 11% three lines, and 11% four or 
more lines of therapy. The vast majority were on some form 
of plasma-cell-directed therapy, with only 8% receiving no 
therapy at the time of assessment. Patients with AL were more 
likely than those with MM to be off treatment.

Physical Function
Among the full cohort, KPS was impaired (score <80) in 17% 
by self-assessment and 20% by study-team assessment (Table 
1). Prolonged TUG times were observed in 30%. Falls were 
reported by 13%. Impairment in at least one IADL was noted 
by 36%. Impaired QLQ-C30 physical function scores (score 
<83)38 were observed in 49%. Rates of physical function 
impairments were similar across diagnostic groups.

Psychosocial Assessment
Significant depression and anxiety based on the MHI-13 
were noted among 18% and 27% of patients, respectively. 
Significant impairments in role functioning, emotional func-
tioning, and social functioning based on QLQ-C30 responses 
were described by 21%, 19%, and 16% of study partici-
pants. Subjective difficulties with cognitive functioning were 
reported by 20% of the overall cohort as part of the QLQ-
C30. The prevalence of these impairments was similar across 
the diagnostic groups.

Quality of Life
The mean QLQ-C30 QoL score for the full cohort was 
74.4. No significant differences were noted by age, race, 
education, marital status, or cohabitation (Table 2). Female 

patients reported somewhat greater QoL scores than males 
(78.9 vs. 70.4, P =.042). The presence of most individual 
comorbidities was not associated with QoL scores (data 
not shown). Lower QoL scores were seen among those 
with high blood pressure (69.9 vs. 79.8, P = .013) and 
depression (63.9 vs. 76.7, P = .018).

Quality-of-life scores did not differ significantly between 
diagnostic groups, although symptoms were notable for 
greater pain among patients with MM and more frequent 
dyspnea among those with AL. Quality-of-life scores were 
similar among those receiving full intensity induction treat-
ment (70.7) and empirically de-intensified regimens (70.2). 
Individuals receiving maintenance therapy (80.4) or no cur-
rent treatment (78.7) had higher QoL scores, although these 
differences were not statistically significant.

Those further from diagnosis had higher QoL than 
recently diagnosed individuals: 77.3 for those greater than 2 
years from diagnosis vs. 66.7 within 6 months of diagnosis  
(P = .033) (Fig. 1). The mean QoL score trended higher for 
those 6-12 months from diagnosis (83.3), although this group 
was relatively small (n = 9). Patients on later lines of therapy 
(4th-line or greater) had lower quality of life scores (62.2) 
compared with those on first-line treatment (76.0, P = .043) 
(Fig. 2). Those on second- to third-line treatment (75.9) had 
similar scores to those on first-line treatment.

Patients with self-assessed KPS of <80 had lower QoL 
scores (55.0) compared with those with self-assessed KPS of 
≥80 (78.5, P < .0001). Similar findings were seen for study-
team-assessed KPS (58.7 vs. 79.0, P < .0001). Patients with 
physical functional deficits per QLQ-C30 (physical function 
score <83) also reported lower QoL scores compared to those 
without similar physical deficits (64.0 vs. 84.5, P < .0001). 
Those with dependence in ≥1 IADL (66.3 vs. 79.9, P = .0009) 
or ≥1 fall in the prior 6 months (56.7 vs. 76.8, P = .0009) had 
lower QoL compared with those without these deficits. There 
was no significant association between TUG results and QoL.

Mental Health Index scores positive for depression (≥12) 
were associated with lower QoL scores (62.7 vs. 76.7,  
P = .0099). Mental Health Index-identified anxiety did not 
demonstrate a significant association with QoL. Impairments 
in role functioning (QoL score 55.6 vs. 79.4 for those with-
out impairment, P < .0001), social functioning (50.9 vs. 78.8,  
P < .0001), and cognitive functioning (61.2 vs. 77.7, P = .0012)  
were each associated with lower QoL scores.

Discussion
This study used a brief but systematic evaluation of function, 
symptoms, and comorbidity to assess associations of func-
tional and disease-related factors with QoL among a cohort 
of adults with PCDs. Overall QoL scores were high com-
pared to both population samples40,41 and other cohorts with 
MM.9,10,42 In fact, the mean QoL score (74.4) was higher than 
previously published US general population norms (63.9).43 
This discrepancy may reflect selection bias among individuals 
able to seek care at an academic center.

With this observation in mind, several results are note-
worthy. First, overall QoL scores were similar between the 
2 largest diagnostic subgroups: individuals with MM (74.0) 
and AL (72.1). This finding is particularly interesting given 
differences in symptom patterns between groups, namely, 
the greater frequency of pain among those with MM versus 
dyspnea among those with AL. This finding highlights the 
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Table 1. Characteristics of study participants treated for plasma cell disorders.

Variable Full cohort (n = 121) MM without AL(a) (n = 89) AL without MM(a) (n = 21) P(b) 

Demographics

  Age—mean (SD) 68.6 (10.9) 69.1 (11.1) 68.1 (9.2)  .60

  Age group—number of participants (%)

   <55 years 14 (12%) 11 (12%) 1 (5%)

   55-64 years 27 (22%) 17 (19%) 6 (28%)

   65-74 years 48 (40%) 36 (40%) 9 (43%)

   ≥75 years 32 (26%) 25 (28%) 5 (24%) .65

  Race—N (%)

   White 87 (72%) 62 (70%) 17 (81%)

   Black or African-American 33 (27%) 26 (29%) 4 (19%)

   Other 1 (1%) 1 (1%) 0 (0%) .53

  Sex—N (%)

   Female 56 (46%) 42 (47%) 9 (43%)

   Male 65 (54%) 47 (53%) 12 (57%) .81

  Education—N (%)

   High school graduate or less 26 (22%) 21 (24%) 3 (15%)

   Some college or greater 94 (78%) 68 (76%) 17 (85%) .55

  Used (≥32 h/week)—N (%) 14 (12%) 7 (8%) 4 (21%) .11

  Married—N (%) 86 (71%) 63 (71%) 16 (76%) .79

  Live alone—N (%) 22 (19%) 16 (19%) 3 (14%) .76

Disease and treatment

  Diagnosis—N (%)

   Multiple myeloma without amyloidosis 89 (74%) ----- -----

   MM and AL 9 (7%) ----- -----

   Light chain amyloidosis without MM 17 (14%) ----- -----

   Other PCD warranting chemotherapy 6 (5%) ----- -----

  ISS stage at diagnosis
(for patients with MM)—N (%)

   Stage I 37 (38%) ----- -----

   Stage II 24 (24%) ----- -----

   Stage III 25 (26%) ----- -----

   Unable to calculate 12 (12%) ----- -----

  Mayo stage at diagnosis
(for patients with AL amyloidosis)—N (%)

   Stage I 3 (12%) ----- -----

   Stage II 5 (19%) ----- -----

   Stage III 5 (19%) ----- -----

   Stage IV 9 (35%) ----- -----

   Unable to calculate 4 (15%) ----- -----

  Time since diagnosis

   0-6 months 31 (26%) 15 (17%) 12 (57%)

   6-12 months 9 (7%) 6 (7%) 1 (5%)

   1-2 years 13 (11%) 8 (9%) 5 (24%)

   >2 years 68 (56%) 60 (67%) 3 (14%) <.0001

  Current line of therapy

   1st 60 (49%) 41 (46%) 12 (57%)

   2nd-3rd 48 (40%) 36 (40%) 8 (38%)

   ≥4th line 13 (11%) 12 (13%) 1 (5%) .55

  Current treatment program—N (%)

   Full intensity induction 52 (43%) 39 (44%) 7 (33%)

   Empirically de-intensified regimen 22 (18%) 12 (13%) 7 (33%)

   Maintenance program 38 (31%) 36 (40%) 2 (10%)

   No current therapy 9 (8%) 2 (3%) 5 (24%) .0002
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Variable Full cohort (n = 121) MM without AL(a) (n = 89) AL without MM(a) (n = 21) P(b) 

Medical comorbidities

  Number of comorbid conditions- mean (SD) 2.3 (1.7) 2.3 (1.7) 2.6 (1.5) .43

  Other cancers or leukemia—N (%) 19 (16%) 15 (17%) 1 (5%) .30

  Arthritis or rheumatism—N (%) 50 (42%) 37 (43%) 8 (38%) .81

  High blood pressure—N (%) 60 (51%) 49 (57%) 7 (33%) .087

  Heart disease—N (%) 32 (27%) 17 (20%) 11 (52%) .0044

  Circulation trouble in arms or legs—N (%) 17 (14%) 13 (15%) 4 (19%) .74

  Diabetes—N (%) 18 (15%) 16 (19%) 1 (5%) .18

  Stomach or intestinal disorders—N (%) 17 (15%) 10 (12%) 5 (24%) .17

  Osteoporosis—N (%) 19 (16%) 15 (17%) 3 (14%) 1.0

  Chronic liver or kidney disease—N (%) 17 (15%) 8 (9%) 9 (43%) .0008

  Depression—N (%) 18 (15%) 11 (13%) 4 (19%) .49

  Daily medications—Mean (SD) 8.4 (4.3) 8.3 (4.3) 8.9 (4.5) .53

   Taking 0-4 24 (20%) 17 (19%) 5 (24%)

   Taking 5-9 52 (43%) 41 (47%) 6 (29%)

   Taking ≥10 44 (37%) 30 (34%) 10 (48%) .31

Physical function

  Self-reported KPS—N (%)

   80 100 (83%) 74 (83%) 17 (81%)

   <80 21 (17%) 15 (17%) 4 (19%) .76

  Independently-assessed KPS—N (%)

   ≥80 89 (80%) 64 (78%) 17 (85%)

   <80 22 (20%) 18 (22%) 3 (15%) .76

  Timed up and go—N (%)

   <14 seconds 85 (70%) 61 (69%) 16 (76%)

   ≥14 seconds 36 (30%) 28 (31%) 5 (24%) .60

  IADL score—N (%)

   14 76 (64%) 57 (66%) 12 (57%)

   <14 42 (36%) 29 (34%) 9 (43%) .45

  Falls in the past 6 months—N (%)

   0 falls 103 (87%) 73 (83%) 19 (95%)

   ≥ 1 falls 16 (13%) 15 (17%) 1 (5%) .30

  QLQ-C30 physical functioning—mean (SD)

   Score <83 (impaired) 56 (49%) 39 (46%) 12 (60%)

   Score ≥83 59 (51%) 45 (54%) 8 (40%) .33

Psychosocial

  MHI-13 depression—N (%)

   Not depressed (<12) 93 (82%) 72 (86%) 16 (84%)

   Depressed (≥12) 21 (18%) 12 (14%) 3 (16%) 1.0

  MHI-13 anxiety—N (%)

   Not anxious (<6) 86 (73%) 64 (74%) 15 (75%)

   Anxious (≥6) 32 (27%) 23 (26%) 5 (25%) 1.0

  QLQ-C30 role functioning—N (%)

   Percentage ≥58 91 (79%) 70 (83%) 14 (70%)

   Percentage <58 (impaired) 24 (21%) 14 (17%) 6 (30%) .21

  QLQ-C30 emotional functioning —N (%)

   71 92 (81%) 69 (83%) 16 (80%)

   <71 (impaired) 22 (19%) 14 (17%) 4 (20%) .75

  QLQ-C30 social functioning—N (%)

   ≥58 96 (84%) 73 (88%) 15 (75%)

   <58 (impaired) 18 (16%) 10 (12%) 5 (25%) .16

  QLQ-C30 cognitive functioning—N (%)

   ≥75 91 (80%) 69 (83%) 13 (65%)

   <75 (impaired) 23 (20%) 14 (17%) 7 (35%) .12

Table 1. Continued
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differential symptom burden in patients with PCDs, as well 
as the importance of probing more deeply than just global 
“how is your health” questions in research and clinical 
assessments.

Second, the diversity of our cohort is a relative strength 
of the study. Our study’s inclusion of 27% of subjects iden-
tifying as Black or African-American is notable, particularly 
given the higher incidence of MM among this population in 
the US.13 Prior studies of QoL among individuals with PCDs 
have either not reported race/ethnicity9,10 or have had samples 
that were >90% White.7,8,11,44

Third, several prior studies have demonstrated a relation-
ship between performance status and health-related QoL,7-10 
although prior research has also demonstrated the inadequacy 
of unidimensional performance status assessment in capturing 
function among adults with cancer.16 The present study features 
a more detailed functional assessment than prior studies. As part 
of this more detailed assessment, lower KPS, lower QLQ-C30 
physical function scores, and IADL impairments were each asso-
ciated with lower QoL scores. This study therefore further val-
idates previously described relationships between function and 
QoL and reinforces the conclusions voiced by other authors that 
further research is needed regarding strategies for intervening 

upon functional deficits among patients with PCDs.42 Moreover, 
while functional impairments were associated with lower QoL, 
age was not associated with QoL, highlighting the importance 
of considering both “physiologic age” and chronologic age in 
treatment decision-making.

Fourth, we observed greater QoL among patients further 
from diagnosis (>2 years) compared to those recently diag-
nosed (0-6 months). These data reflect an arc in the course 
of disease and treatment encountered by many patients with 
PCDs that can be conceptualized as trichotomous. In the early 
phase (peri-diagnosis and early in therapy), patients commonly 
experience impairments in QoL related to symptoms of their 
recently-uncontrolled PCD and toxicity of the often-intensive 
treatment needed to induce a remission. Months later, after 
achieving remission and going onto a less-intensive mainte-
nance program or even stopping therapy entirely (primarily 
in AL), many patients enter a middle “honeymoon” phase 
of improved PCD-related symptoms, less treatment-related 
toxicity, fewer clinic visits, and improved overall QoL.7 This 
phase was reflected among those 6-12 months from diagno-
sis in our cohort, who exhibited higher QoL. Unfortunately, 
PCDs remain incurable, and most patients eventually enter 
a later phase wherein the disorder becomes refractory to 

Variable Full cohort (n = 121) MM without AL(a) (n = 89) AL without MM(a) (n = 21) P(b) 

  Global health/quality of life

   EORTC C30 Global health status QoL—mean 
(SD)

74.4 (22.2) 74.0 (22.7) 72.1 (21.3) .62

Symptoms

  Fatigue—N (%)

   Score ≤39 83 (73%) 62 (75%) 13 (65%)

   Score >39 (clinically significant symptoms) 31 (27%) 21 (25%) 7 (35%) .41

  Nausea/vomiting—N (%)

   Score ≤8 86 (75%) 66 (80%) 11 (55%)

   Score >8 (clinically significant symptoms) 28 (25%) 17 (20%) 9 (45%) .042

  Pain—N (%)

   Score ≤25 76 (66%) 51 (61%) 18 (90%)

   Score >25 (clinically significant symptoms) 39 (34%) 33 (39%) 2 (10%) .016

  Dyspnea—N (%)

   Score ≤17 72 (64%) 58 (71%) 7 (35%)

   Score >17 (clinically significant symptoms) 41 (36%) 24 (29%) 13 (65%) .0043

  Insomnia/sleep disturbance—N (%)

   Score ≤50 86 (75%) 64 (77%) 15 (75%)

   Score >50 (clinically significant symptoms) 28 (25%) 19 (23%) 5 (25%) 1.0

  Appetite loss—N (%)

   Score ≤50 98 (87%) 71 (87%) 18 (95%)

   Score >50 (clinically significant symptoms) 14 (13%) 11 (13%) 1 (5%) .45

  Constipation—N (%)

   Score ≤50 100 (88%) 73 (89%) 17 (85%)

   Score >50 (clinically significant symptoms) 13 (12%) 9 (11%) 3 (15%) .70

(a) For comparisons between disease groups, subjects meeting diagnostic criteria for both MM and AL were grouped based on their dominant clinical 
phenotype on clinical review (4 patients were included in the AL group and 0 in the MM group). Those deemed to have an overlapping clinical phenotype 
were excluded from these comparisons. (b) P-value for comparison between diagnostic groups. Missing data reflect incomplete questionnaire responses by 
individual patients (1 for education, 1 for daily medications, 3 for IADLs, 6-7 for EORTC C30 items, 7 for MHI depression, and MHI depression, and 3 for 
MHI Anxiety) or lack of in-person assessment of KPS by study team during COVID-19 pandemic (n=10).
Abbreviations: MM, Multiple myeloma; AL, immunoglobulin light chain amyloidosis; PCD, plasma cell disorder; ISS, International Staging System; KPS, 
Karnofsky Performance Status; IADL, Instrumental activity of daily living; QLQ-C30, European Organization for Research and Treatment of Cancer 
Quality of Life of Cancer Patients Core 30 questionnaire; MHI, Mental Health Index.

Table 1. Continued
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therapies. An accelerated cycle of relapses followed by brief 
remissions ensues. Therapy often becomes more intensive, 
and PCD-related symptoms and toxicity accumulate.8,45 Our 
data suggest that this phase is unsurprisingly associated with 
reduced QoL.

Broadly speaking, given the increasing longevity of patients 
with MM in particular,4,12 it behooves clinicians to pay close 
attention to physical, emotional, and other impairments that 
contribute to reduced QoL in PCD patients. The concept of 
“survivorship” and managing long-term sequelae of disease 
and therapy is arguably new in PCDs. That is of course a 
good problem to have, but one that clinicians need to learn to 
effectively address.

Our study has some limitations. This analysis does not include 
longitudinal assessments for individual patients and instead 
relies on cross-sectional comparisons of patients at different 
stages of the disease to make inferences regarding trajectories. 
Additionally, the relatively long mean duration from initial 
diagnosis may indicate that this cohort includes patients with a 
favorable prognosis compared to other cohort studies; however, 
the median time from diagnosis in our study (nearly 3 years) is 

Table 2. Univariate associations between patient characteristics/disease 
factors/functional deficits and quality of life among patients treated for 
plasma cell disorders

Variable QLQ-C30 global  
health/QoL score  
(mean) 

SD P 

Demographics

  Age

   <55 years 79.2 17.2 (referent)

   55-64 years 72.2 22.0 .35

   65-74 years 74.6 24.0 .51

   75 years 73.9 22.2 .47

  Race

   White 72.8 23.8 (referent)

   Black/African-American 78.0 17.9 .26

   Other 83.3 -- .64

  Sex

   Female 78.9 21.0

   Male 70.4 22.7 .04

  Education

   High school or less 69.0 19.0

   Some college or greater 76.0 23.0 .16

  Marital Status

   Married 72.4 24.0

   Not married 79.2 16.4 .14

  Living alone

   Living alone 77.4 16.3

   Not living alone 73.7 22.2 .47

Disease and treatment

  Diagnosis

   Multiple myeloma 74.0 22.7 (referent)

   AL amyloidosis without 
MM

72.1 21.3 .73

   Other diagnosis 81.8 19.7 .28

  Time since diagnosis

   0-6 month 66.7 20.8 (referent)

   6-12 months 83.3 20.8 .049

   1-2 years 70.5 25.1 .60

   >2 years 77.3 21.7 .033

  Current line of therapy

   1st 76.0 20.2 (referent)

   2nd-3rd 75.9 21.5 .99

   ≥4th line 62.2 29.8 .04

  Current treatment program

   Full intensity induction 70.7 22.4 .32

   Empirically de-intensified 
regimen

70.2 25.0 .34

   Maintenance program 80.4 17.6 .84

   No current therapy 78.7 28.9 (referent)

Physical function

  Self-reported KPS

   ≥80 78.5 19.9

   <80 55.0 22.7 <.0001

  Independently-assessed KPS

   ≥80 79.0 19.8

   <80 58.7 24.3 <.0001

  Timed up and go (TUG)

   <14 seconds 76.3 22.7

   ≥14 seconds 70.1 20.5 .18

Variable QLQ-C30 global  
health/QoL score  
(mean) 

SD P 

  IADL score

   <14 66.3 22.9

   14 79.9 18.6 .001

  Falls in the past 6 months

   0 76.8 20.8

   1 or more falls 56.7 24.0 .001

  EORTC C30 physical functioning

vScore ≥83 84.5 17.6

   Score <83 (impaired) 64.0 21.8 <.0001

Psychosocial

  MHI-13 depression

   Not depressed (<12) 76.7 21.2

   Depressed (≥12) 62.7 24.8 .01

  MHI-13 anxiety

   Not anxious (<6) 75.8 22.0

   Anxious (≥6) 68.9 22.5 .15

  QLQ-C30 role functioning

   Score ≥58 79.4 19.1

   Score <58 (impaired) 55.6 23.3 <.0001

  QLQ-C30 emotional functioning

   Score ≥71 75.9 22.4

   Score <71 (impaired) 68.2 20.7 .14

  QLQ-C30 social functioning

   Score ≥58 78.8 19.9

   Score <58 (impaired) 50.9 18.9 <.0001

  QLQ-C30 cognitive functioning

   Score ≥75 77.7 20.9

   Score <75 (impaired) 61.2 22.6 .001

Abbreviations: QLQ-C30, European Organization for Research and 
Treatment of Cancer Quality of Life of Cancer Patients Core 30 
questionnaire; QoL, quality of life; AL, immunoglobulin light chain 
amyloidosis; MM, multiple myeloma; KPS, Karnofsky Performance Stat 
us; IADL, instrumental activity of daily living; MHI, Mental Health Index.

Table 2. Continued
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well below the median overall survival for all patients with MM 
with modern therapies (>5 years).13 This study includes patients 
treated at a single academic medical center, which may contrib-
ute to the relatively high mean QoL scores observed.

Conclusions
The current study highlights the arc of QoL experienced by 
patients with PCDs receiving later lines of therapy; QoL starts 
lower, improves as a patient achieves remission, and again 
falls as the PCD enters an advanced, relapsed, and refrac-
tory stage. Functional impairment is associated with—and 
presumably contributes to—reduced QoL at all stages of the 
disease. As patients are living longer than ever before with 
PCDs, attention to health-related QoL and other elements of 
survivorship is of increasing importance. Using GA to iden-
tify specific functional impairments and then intervening to 
address those impairments is a vital next step for support-
ive care research in PCDs that may go a long way toward 
improving QoL among these individuals.
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