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Abstract

Objectives: This study was performed to analyze the risk factors for early mortality (EM) in

elderly patients undergoing treatment for multiple myeloma (MM) in real-world clinical practice.

Methods: Retrospective data from 108 elderly patients who were newly diagnosed with MM

from January 2007 to July 2015 were analyzed in a single hematology center. EM was defined as

death of any cause within 12 months after diagnosis. A multivariate regression model was used to

evaluate EM.

Results: EM occurred in 16 (14.8%) elderly patients with newly diagnosed MM. The most

common cause of death was infection (10/16, 62.5%). In the multivariate analysis, only an age

of �75 years, International Staging System (ISS) stage III disease, and high lactate dehydrogenase

concentration were significantly and independently associated with EM.

Conclusion: Our results suggest that infection is the leading cause of EM in elderly patients with

MM. An age of �75 years, ISS stage III disease, and a high lactate dehydrogenase concentration

are significant predictors of EM. We should further target this higher-risk patient population to

define personalized therapy with which to improve outcomes.
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Introduction

Multiple myeloma (MM) is a hematological
malignancy of plasma cells and predomi-
nantly affects elderly patients. With the
rapid evolution of treatment for MM in
recent decades, the survival of affected
patients has significantly improved.1

However, the improvements in elderly
patients have been small compared with
those in younger individuals.2 An estimate
of the 5-year relative survival rate of patients
with MM from 1989–1992 to 2001–2005 in
the Netherlands did not show significantly
improved survival among older patients,
whereas more substantial increases were
seen in patients aged �65 years (5-year rela-
tive survival of 34%–56%).3

A few studies have evaluated the impact
of early mortality (EM) on the clinical out-
comes in patients with MM.4–7 EM remains
problematic, especially in elderly patients.
Elderly patients with MM are more suscep-
tible to adverse effects of treatment and are
often unable to tolerate full drug doses
because of their impaired performance
status or comorbidities.8 This population
is often excluded from clinical trials and
has not been well studied despite the fact
that most MM diagnoses and related mor-
tality occur in persons aged �65 years.8

In the United Kingdom Medical Research
Council trials, Augustson et al.9 reported
that 10% of patients with MM died
within 2 months after diagnosis and that
60% of the these deaths occurred in
patients aged >65 years. In another analysis
using the Greek Myeloma Study Group
database, 22 of 155 octogenarians (14%)
died within 2 months after therapy initia-
tion.10 If patients can overcome the risk
of EM, they will reap benefits from novel
antimyeloma therapies to achieve longer
remission and survival.

Determinants of EM are very important
and will help to identify those patients with
MM who are at risk of early death and

optimize treatment accordingly. Previous
studies have identified some parameters as
independent predictive factors for EM,
including age,4,6,9 International Staging
System (ISS) stage III disease,4 perfor-
mance status,4,5,9 lower serum albumin con-
centrations,5 and renal failure.7

Most data about EM are from clinical
trials.11 However, limited information
about EM among elderly patients with
MM in the real-world setting is available.
In addition, most studies published to date
were from Western countries; data from
China are scarce. Therefore, we performed
a retrospective cohort study of patients with
MM from a medical center in China.
The aim of this study was to investigate
the incidence of EM in older patients with
newly diagnosed symptomatic MM.
Various patient characteristics and labora-
tory parameters at diagnosis were analyzed
to determine their impact on EM.

Patients and methods

This single-center retrospective study
included elderly patients (�65 years of age)
who had been newly diagnosed with symp-
tomatic MM from 1 January 2007 to 31 July
2015 in a typical regional university hospital.
All patients received antimyeloma treatment
at our hospital. The last follow-up date was
31 July 2016. Patients with amyloidosis at
the time of diagnosis were excluded.
Patients who refused or abandoned anti-
myeloma treatment were also excluded.

We collected all data by reviewing the
patients’ medical charts and electronic
records. The collected data comprised
clinical characteristics and laboratory
parameters at diagnosis and information
concerning induction treatment. The
Charlson comorbidity index (CCI) was cal-
culated according to the criteria reported by
Charlson et al.12,13 Determination of each
patient’s clinical stage was based on the
Durie–Salmon staging system and the
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ISS.14,15 EM was defined as death within
the first 12 months after diagnosis.

All analyses were performed using SPSS
statistical software (version 19.0; IBM
Corp., Armonk, NY, USA). A P-value of
<0.05 was considered significant.
Continuous variables are presented as
median with range, and categorical data
are presented as absolute with percentage.
Categorical variables among different
groups were compared with the chi-square
test or Fisher’s exact test. Binary logistic
regression analysis was performed to
determine the risk factors for predicting
EM. Parameters that were significant in the
univariate analysis were entered into the
multivariate analysis. Results are expressed
as odds ratios and 95% confidence intervals.

This retrospective study was approved

by the Institutional Review Board of

Wuxi People’s Hospital in accordance

with the Helsinki Declaration. Patient

informed consent was unnecessary because

of the retrospective nature of the study.

Results

Patient characteristics

In total, 108 elderly patients newly diag-

nosed with symptomatic MM were included

in this study. The patients’ characteristics

are listed in Table 1. The median age of

the patients in this study was 69.5 years

(range, 65–82 years), and 56.5% were

male. The clinical stages according to the

Table 1. Patients’ characteristics

Characteristics Total EM Non-EM P value

Number of patients 108 16 (14.8) 92 (85.2)

Age of �75 years 19 (17.6) 8 (50.0) 11 (12.0) 0.001

Male 61 (56.5) 9 (56.3) 52 (56.5) 0.984

Myeloma type 0.637

IgG 42 (38.9) 4 (25.0) 38 (41.3)

IgA 41 (38.0) 8 (50.0) 33 (35.9)

Light chain 18 (16.7) 3 (18.8) 15 (16.3)

Others 7 (6.4) 1 (6.2) 6 (6.5)

DSS 0.69

II 12 (11.1) 1 (6.2) 11 (12.0)

III 96 (88.9) 15 (93.8) 81 (88.0)

ISS 0.026

I 5 (4.6) 0 (0.0) 5 (5.4)

II 55 (50.9) 4 (25.) 51 (55.4)

III 48 (44.5) 12 (75.0) 36 (39.2)

WHO performance status �3 52 (48.1) 7 (43.8) 45 (48.9) 0.703

Charlson comorbidity index �5 46 (42.6) 11 (68.8) 35 (38.0) 0.029

Hemoglobin <10 g/L 85 (78.7) 15 (93.8) 70 (76.1) 0.184

Albumin <3.5 g/L 103 (95.4) 16 (100.0) 87 (94.6) 1.000

Lactate dehydrogenase >normal 28 (25.7) 11 (68.8) 17 (18.5) 0.000

Creatinine >177 mmol/L 40 (37.0) 10 (62.5) 30 (32.6) 0.028

Calcium >2.75 mmol/L 14 (13.0) 1 (6.2) 13 (14.1) 0.688

Bortezomib-based regimens 56 (51.9) 12 (75.0) 44 (47.8) 0.059

Data are presented as n or n (%).

EM: early mortality; Ig: immunoglobulin; DSS: Durie–Salmon staging system; ISS: International Staging System; WHO:

World Health Organization.
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ISS were I, II, and III in 4.6%, 50.9%, and

44.5% of patients, respectively. The mono-

clonal protein isotypes were as follows:

immunoglobulin (Ig) G, 38.9%; IgA,

38.0%; light chain, 16.7%; and others,

6.4%. A total of 72.2% of patients had a

concurrent comorbidity. The median CCI

was 4 for the entire study population

(range, 3–9). A total of 43 patients

(39.8%) received a cytotoxic agent as the

first-line treatment, such as melphalan and

prednisolone (MP); vincristine, adriamycin,

and dexamethasone (VAD); pegylated lipo-

somal doxorubicin, vincristine, and dexa-

methasone (DVD); or other combinations.

Nine patients (8.3%) received a regimen

containing thalidomide after the initial

diagnosis, such as melphalan, prednisolone,

and thalidomide (MPT) or thalidomide and

dexamethasone (TD). In total, 56 patients

(51.9%) were treated with a bortezomib-

containing regimen such as bortezomib,

thalidomide, and prednisolone (VTD); bor-

tezomib, pegylated liposomal doxorubicin,

and dexamethasone (PAD); or bortezomib

and dexamethasone.

Characteristics of EM

EM occurred in 16 of 108 (14.8%) elderly

patients undergoing treatment for newly

diagnosed MM. Of all 108 patients, 1

(0.9%) died within 3 months of diagnosis,

and 10 (9.0%) died within 6 months.

Patients with EM were older and had

more comorbidities, higher lactate dehydro-

genase (LDH) concentrations, and more

severely impaired renal function than

those without EM (Table 1). The causes

of death are shown in Figure 1. Overall,

the most common cause of death among

patients with EM was infection (10/16,

62.5%). Pneumonia was the cause of

death in 80% (8/10) of those who died

early of infection.

Risk factors for EM

We further investigated the patients’ clinical

variables to identify risk factors for EM

using univariate and multivariate analyses

(Table 2). In the univariate analysis, we

found that age, ISS stage, CCI, LDH con-

centration, and serum creatinine concentra-

tion were significantly associated with EM.

In contrast, the patient’s performance

status, type of monoclonal protein, serum

calcium concentration, and hemoglobin

level were not significantly associated with

EM. In the multivariate analysis, only an

age of �75 years (P¼ 0.005), ISS stage III

(P¼ 0.041), and high LDH concentration
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Figure 1. Causes of early death (n¼ 16)
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(P¼ 0.001) were independent predictors of
EM. Initial bortezomib therapy was not
associated with EM in the logistic regres-
sion analysis.

Discussion

Some studies have shown that the use of
novel agents in first-line chemotherapy sig-
nificantly improved survival of elderly
patients.16 However, a few patients do not
benefit from new treatments for MM
because of early death. EM is an uncom-
mon event in most recently reported phase
3 trials for newly diagnosed MM.11 Patients
enrolled in clinical trials are highly selected
and often not representative of elderly
patients in real-life settings. Thus, little is
known about EM in elderly patients in the
real-world setting.

In this study, we found that 14.8% of
elderly patients with MM died within 1
year after diagnosis. Few studies have men-
tioned the incidence of EM in elderly
patients with MM. A Mayo Clinic study
by Kumar et al.17 revealed a 12-month
overall mortality rate of 10% among
patients treated from 2006 to 2010.

They found that an age of >70 years,

serum albumin concentration of <3.5 mg/

dL, and serum beta-2 microglobulin con-

centration of >6.5 mg/dL were independent

predictors of early mortality.17 The EM rate

was 10.8% in another Japanese single-

center study performed from 2004 to

2014.18 Among 18,885 patients with MM

diagnosed from 1993 to 2010 in the

National Cancer Institute Surveillance

Epidemiology and End Result Registry,

31.7% died within 12 months.6 This dis-

crepancy in the EM rate is mostly depen-

dent upon the population included,

therapeutic agents used, and local health

care systems in place among studies from

different countries.
In the current study, 19 (17.6%) of the

108 patients were aged �75 years, and a

high proportion of patients had a perfor-

mance status of �3 (48.1%) and CCI of

�5 (42.6%). A total of 56 patients

(51.9%) received a regimen containing bor-

tezomib as the initial treatment. Our results

revealed an elevated risk of EM among

patients aged �75 years, those with ISS

stage III disease, and those with a high

Table 2. Univariate and multivariate analysis of factors associated with early mortality

Univariate analysis Multivariate analysis

OR (95% CI) P value OR (95% CI) P value

Age of �75 years 7.364 (2.297–23.605) 0.001 8.583 (1.932–38.128) 0.005

IgA 1.788 (0.614–5.205) 0.287

DS III 2.037 (0.245–16.97) 0.511

ISS III 4.667 (1.396–15.596) 0.012 5.506 (1.077–28.157) 0.041

WHO performance status �3 0.812 (0.279–2.366) 0.703

Charlson comorbidity index �5 3.583 (1.148–11.179) 0.028 0.987 (0.19–5.112) 0.987

Hemoglobin <10 g/L 4.714 (0.589–37.741) 0.144

Lactate dehydrogenase >normal 9.706 (2.98–31.617) 0.000 10.234 (2.596–40.341) 0.001

Creatinine >177 mmol/L 3.444 (1.144–10.368) 0.028 1.692 (0.327–8.751) 0.531

Calcium >2.75 mmol/L 0.405 (0.049–3.333) 0.401

Bortezomib-based regimen from

diagnosis to RRMM, range

3.273 (0.983–10.901) 0.053

ISS: International Staging System; DSS: Durie–Salmon staging system; WHO: World Health Organization; OR: odds ratio;

CI: confidence interval.
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LDH concentration. We also observed that
the most common causes of death among
patients with EM were infection, cardiac
failure, and renal failure. The high infection
rate observed in this study suggests that
prophylactic antibiotic therapy should be
considered for patients with MM.

A recent analysis demonstrated that
early mortality tends to be lower with the
widespread use of novel MM agents in
upfront regimens.17 In contrast, Chen
et al.19 reported that bortezomib therapy
did not appear to reduce the incidence of
early mortality in patients with MM. In
the present study, 75% of patients with
EM received induction therapy with a
bortezomib-based regimen, but bortezomib
therapy was not an independent predictor
of EM. Due to health insurance limitations
in China, diagnostic delays and lack of
immediate adequate medical care may
largely explain the high EM rate in our
cohort.20,21

Age is an important factor in determin-
ing the optimal treatments for patients with
MM. Aging-related gradual and progres-
sive reductions in renal, gastric, and cardiac
function; hepatic mass; blood flow; and
bone marrow status result in high rates of
treatment-related adverse events, contribut-
ing to the reduced tolerability of MM treat-
ments observed in elderly patients.22

Therefore, a bortezomib-based regimen
should be cautiously used as an induction
therapy for elderly patients newly diag-
nosed with MM with ISS stage III disease
and/or comorbidities. Personalized bortezo-
mib therapy such as less frequent dosing,
lower dosing, or changing the administra-
tion route from intravenous to subcutane-
ous is urgently needed to reduce toxicity in
these patients.23 Furthermore, improve-
ments in supportive care can help to avoid
and overcome early complications.

This study had some limitations. First,
this was a retrospective study in a single
center. It may have had potential bias,

and the sample size was relatively small.

Second, data regarding cytogenetic risk fac-

tors were not available for most of the

patients. In addition, the drugs chosen as

frontline therapy were determined by the

physician, the patient, or the patient’s

family. Due to health insurance limitations

in China, the patients who received the

bortezomib-based regimens and treatment

schedules were relatively heterogeneous.

This made it difficult to analyze the associ-

ation between induction treatment and

early mortality of patients with MM with-

out confounding factors.
In conclusion, our study showed that

infection was the major cause of death in

elderly patients with MM. An age of �75

years, ISS stage III disease, and a high

LDH concentration were significant predic-

tors of EM. Further exploration to identify

prognostic factors for EM in real-life unse-

lected elderly patients with MM is war-

ranted. We should target this higher-risk

patient population who are left out of

trials to define personalized therapy that

will improve outcomes.
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