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ABSTRACT

Background: Multiple myeloma is a disease of the elderly. However, 40% of patients are
diagnosed before 65 years old. Outcomes regarding age as a prognostic factor in MM are
heterogeneous.
Method: We retrospectively analyzed clinical characteristics, response to treatment and sur-
vival of 282 patients with active newly-diagnosed multiple myeloma, comparing results
between patients younger and older than 65 years.
Main results: The frequency of multiple myeloma in those younger than 66 years was 53.2%.
Younger patients presented with a more aggressive disease, more advanced Durie-Salmon
stage (85.3% vs 73.5%; p=0.013), extramedullary disease (12.7% vs 0%; p <0.001), osteolytic
lesions (78.7% vs 57.6%; p <0.001) and bone plasmacytoma (25.3% vs 11.4%; p =0.003). In spite
of this, the overall response rate was similar between groups (80.6% vs 81.4%; p=0.866). The
overall survival was significantly longer in young patients (median, 65 months vs 41 months;
p=0.001) and higher in those who received autologous hematopoietic stem cell transplanta-
tion. The main cause of death was disease progression in both groups. Multivariable analysis
revealed that creatinine >2 mg/dl, extramedullary disease, <very good partial remission and
non-autologous hematopoietic stem cell transplantation are independent risk factors for
shorter survival.
Conclusion: Although multiple myeloma patients younger than 66 years of age have an
aggressive presentation, this did not translate into an inferior overall survival, particularly
in those undergoing autologous hematopoietic stem cell transplantation.
© 2020 Associagao Brasileira de Hematologia, Hemoterapia e Terapia Celular. Published
by Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Multiple myeloma (MM) represents 1% of all cancers and
is the second most common hematologic malignancy, after
lymphoma.! MM is a disease of the elderly, with the median
age at diagnosis of 66-70 years. However, 40% of patients are
younger than 65 years and 10% younger than 50 years. It
is uncommon in younger than 40 years and extremely rare
before 30 years, with a reported frequency of 2% and less than
0.5%, respectively.”

Survival is variable, depending on the different prognos-
tic factors, ranging from months to more than 10 years.
Age is a prognostic factor observed in every kind of cancer.
Publications regarding age as a prognostic factor in MM are
heterogeneous.**°

Most data regarding the impact of age on survival mainly
come from clinical trials developed before the current ther-
apy choices were in use. Information regarding outcomes in
young patients, compared to older patients, treated with novel
agents is limited, particularly in the real-world setting. The
aims of the present study were to describe clinical features at
diagnosis, response to treatment and survival in 282 patients
with active newly-diagnosed MM (NDMM) and compare out-
comes between patients younger and older than 65 years.

Methods

A retrospective, descriptive analysis of all consecutive active
NDMM patients recorded in the Uruguayan MM Registry
between January 2011 and December 2018 were included.
Patients with monoclonal gammopathy of unknown signifi-
cance, smoldering MM, plasma cell leukemia and amyloidosis
were excluded.

Epidemiological and clinical data were collected from med-
ical charts at each institution. Characteristics of the disease at
diagnosis, first-line treatment and response, date of progres-
sion or death and cause of mortality were detailed. Causes of
death were grouped as MM progression, infections and oth-
ers, as defined by the treating physician. Date of death was
obtained from the Uruguayan Ministry of Health database.

Patients <65 years old were considered “young”, while
those >65 years are referred to as “old”. Diagnosis and
response to therapy were defined according to the Interna-
tional Myeloma Working Group Criteria.>!°

Consent from the Ethics Committees to review all charts
were obtained at each institution. Centers that did not provide
consent were not included in this analysis.

Statistical analysis

The statistical analysis was performed using the statistical
database SPSS (Statistical Package for the Social Science, ver-
sion 25.0). Quantitative variables were described in terms of
mean, median and standard deviation (SD); qualitative vari-
ables were described as absolute percentage for each modality.
Subgroup comparisons were performed for exploratory anal-
ysis. Differences between subgroups were analyzed using the
Chi-square test and Student’s T-test, as appropriate. Sur-

vival curves were constructed according to the Kaplan-Meier
method and curves were compared using the log-rank test.
The Cox regression analysis was used to identify prognostic
factors for survival in patients 65 years or under. In all cases,
p <0.05 was considered significant.

Results
Disease characteristics

In the study period, 282 MM patients were diagnosed. The
median age at diagnosis was 64.5 years (range 32-94 years);
150 (53.2%) patients were <65 years, 59 (20.1%) between 51 and
60 years and 39 (13.8%) between 41 and 50 years. Only 6 (2.1%)
patients were <40 years and none were <30 years. The median
age at diagnosis in young patients was 57 years (range 32-65
years).

Characteristics at diagnosis of young and old patients are
shown in Table 1. Advanced Durie-Salmon (DS) stage (stage
III) was more frequent in young patients (85.3% vs 73.5%;
p=0.013). Although both groups had a high international scor-
ing system (ISS) score at diagnosis, ISS 1 was more frequent in
young patients (25% vs 10.9%; p=0.004). The Eastern Cooper-
ative Oncology Group (ECOG) performance status (PS) >2 was
more frequent in older patients (36.8% vs 21.7%; p=0.011).

The most common subtypes were immunoglobulin G (IgG),
followed by IgA and light chain in both groups. The mean mon-
oclonal protein spike, bone marrow (BM) plasmacytosis, low
hemoglobin, increased serum creatinine and hypercalcemia
did not differ significantly between the two groups. Osteolytic
lesions (78.7% vs 57.6%; p <0.001), bone plasmacytoma (25.3%
vs 11.4; p<0.003) and extramedullary disease (12.7% vs 0%;
p<0.001) were more frequent in younger patients.

Treatment and response

All  patients received conventional
both groups, the main induction regimen was
cyclophosphamide-bortezomib-dexamethasone  (CyBorD),
used in 44% (66/150) of the young vs 27.3% (36/132)
of the old. The second regimens in frequency were
cyclophosphamide-thalidomide-dexamethasone (CTD)
and melphalan prednisone (MP) in young and old patients,
respectively (33.3% and 16.7%). A total of 48% of the young
patients received bortezomib-based therapy, compared to
34.1% of the older (p=0.018). Regimens administered are
summarized in Figure 1(A).

Frontline consolidation with autologous stem cell trans-
plant (ASCT) was performed in 54.7% of young patients, while
only in 24% of patients between 66 and 70 years (p <0.001). No
patients over 70 years received ASCT.

Overall response rates were similar in both groups (80.6% vs
81.4%; p=0.866). Although the difference was not significant,
young patients achieved higher rates of complete remission
(CR) (18.7% vs 15%; p=0.442) and very good partial remis-
sion (VGPR) (21.6% vs 19.5%; p = 0.680), while partial remission
(PR) was higher in older patients (40.3% vs 46.9%; p=0.292).
Responses are summarized in Figure 1(B). Maintenance treat-

therapy; in
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Table 1 - Characteristics of patients at diagnosis.

Total (N=282) 65 y or less, no. (%) (N =150) Older than 65 y, no. (%) (N=132) p-Value
Age (median, range) 64.5 (32-94) 57 (32-65) 73 (66-94) NA
Sex 0.964
Male 147/282 (52.1) 78/150 (52) 69/178 (52.3)
Female 135/282 (47.9) 72/150 (48) 63/132 (47.7)
Performance status >2 61/213 26/120 (21.7) 35/95 (36.8) 0.011
Subtype
IgG 151/274 (55.1) 80/149 (53.7) 71/125 (56.8) 0.606
IgA 67/274 (24.5) 37/149 (24.8) 30/125 (24) 0.873
IgM 1/274 (0.4) 0/149 (0) 1/125 (0.8) 0.274
Light chain 50/274 (18.2) 30/149 (20.1) 20/125 (16) 0.378
Non-secretor 5/274 (1.8) 2/149 (1.3) 3/125 (2.4) 0.515
Durie-Salmon stages
Stage I 12/282 (4.3) 5/150 (3.3) 7/132 (5.3) 0.414
Stage II 45/282 (16) 17/150 (11.3) 28/132 (21.2) 0.024
Stage III 225/282 (79.8) 128/150 (85.3) 97/132 (73.5) 0.013
ISS
Stage 1 46/251 (18.3) 33/132 (25) 13/119 (10.9) 0.004
Stage 2 74/251 (29.5) 35/132 (26.5) 39/119 (32.8) 0.278
Stage 3 131/251 (52.2) 64/132 (48.5) 67/119 (56.3) 0.216
Clinical features
Hemoglobin <10 g/dl 173/282 (61.3) 89/150 (59.3) 84/132 (63.6) 0.459
Creatinine >2 mg/dl 85/282 (30.1) 42/150 (28) 43/132 (32.6) 0.403
Dialysis 32/282 (11.3) 15/150 (10) 17/132 (12.9) 0.447
Calcium >11mg/dl 39/282 (13.8) 21/150 (14) 18/132 (13.6) 0.930
Osteolytic lesions 194/282 (68.8) 118/150 (78.7) 76/132 (57.6) <0.001
Bone plasmacytoma 53/282 (18.8) 38/150 (25.3) 15/132 (11.4) 0.003
Extramedullary disease 19/282 (6.7) 19/150 (12.7) 0/132 (0) <0.001
Bone marrow plasma cells, % (mean, SD) N=262 N=142 N=120
36.5+24.1 36.3+25.2 36.8+22.7 0.884
M-protein (g/dl) (mean, SD) N=243 N=128 N=115
28+24 3+£26 26+23 0.196
High-risk cytogenetic 32/257 (12.5) 20/143 (14) 12/114 (10.5) 0.404
t(4;14) 8/257 4/143 4/114
del17p 23/257 16/143 7/114
t(4;14) y del17p 1/257 0/143 1/114

The values in blod highlight that these variables had a significant difference (p <0.05).

ment was indicated in 23.3% of the young, versus 8.3% of the
old patients (p <0.001).

Progression free survival, overall survival and mortality
rate

With a median follow-up of 30 months (range 0-108), median
overall survival (OS) was 65 months vs 41 months, favoring
young patients (p=0.001; Figure 2). Median progression-free
survival (PFS) in young patients was 40 months and 23 months
in the old (p =0.014; Figure 2). The OS in patients younger than
65 years who received ASCT vs no ASCT were 80 months and
37 months, respectively, and in the older were 50 months and
39 months, respectively (p <0.001; Figure 3).

The mortality rate was 40.7% (61/150) in the young and
57.6% (76/132) in the old (p=0.005). The main cause of death
was disease progression in both groups, particularly in the
young (60% vs 41.1%; p=0.095). Infections were the second
most frequent cause of death in the older patients (16.7% in
the young vs 24.7% in the old; p =0.095).

Early mortality (before 6 months) occurred in 12% (18/150)
and 14.4% (19/132) of the young and older patients, respec-

tively (p=0.552). Similarly, the main causes were progression
and infection in the young and older patients, respec-
tively (progression: 61.1% vs 26.3%; infection: 33.3% vs 57.9%;
p=0.096, respectively).

Features significantly associated with survival in the
univariate analysis in young patients were PS >2 (p=0.013),
hemoglobin <10 g/dl (p =0.022), creatinine >2 mg/dl (p = 0.030),
calcium >11mg/dl (p=0.038), extramedullary disease
(p=0.038), non-VGPR or CR (0.006) and non-ASCT (p <0.001)
(Table 2). In the multivariate analysis, creatinine >2mg/dl
(p=0.048), extramedullary disease (p=0.001), non-VGPR
o CR (p=0.003) and non-ASCT (p<0.001) were identified
as independent prognostic factors for shorter survival
(Table 2).

Discussion

This analysis provides information regarding the impact of
age on a real-life cohort of active, NDMM patients in the era
of novel treatments in Latin America. Similar to international
reports, 53.2% of the patients were <65 years, 36% <60 years
and 15.9% <50 years.>* Globally, patients present with renal
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Figure 1 - Frist-line treatment (A) and response (B) in <5 and >65 years (n=282).

Abbreviations. CYBORD: cyclophosphamide + bortezomib + dexamethasone; VTD:

bortezomib + thalidomide + dexamethasone; CTD: cyclophosphamide + thalidomide + dexamethasone; TD:

thalidomide + dexamethasone; MPV: melphalan + prednisone + bortezomib; MPT: melphalan + prednisone + thalidomide; MP:
melphalan + prednisone; VAD: vincristine + doxorubicin + dexamethasone; DT-PACE:

dexamethasone + thalidomide + cisplatin, doxorubicin + cyclophosphamide + etoposide; OR: overall response; CR: complete

response; VGPR: very good partial remission; PR: partial remission; SD: stable disease; PD: progressive disease.

failure, high DS stage and ISS 3, reflecting late diagnosis,
regardless of age. A higher percentage of ISS 1 was found
in young patients (25% vs 10.9%; p=0.004), probably due to
a higher level of albumin. An advanced Durie-Salmon stage
was more frequently in young patients, compared with the
older (85.3% vs 73.5%; p=0.013). This finding is similar to
that reported by other studies. In the International Myeloma
Working Group study, patients younger than 50 years had
more frequently ISS 1 (39% vs 26%; p<0.001), but also more
Durie-Salmon stage III (60% vs 53%; p<0.001) than the
older patients. Similarly, in the Intergroupe Francophone du
Mylome (IFM) study patients under 60 years presented more
ISS 1 (37.2% vs 30%; p <0.007). However, a higher percentage
of Durie-Salmon stage III and ISS 3 in the young was found in

our analysis, compared to international reports (DS III 85.3%
vs 50-68% and ISS 3 48.5% vs 26-27%, respectively).> 1114

In contrast with international publications, our analy-
sis did not show significant differences in anemia, renal
failure, mean monoclonal protein spike and bone marrow
plasmacytosis. Ludwig et al. reported a significantly higher
frequency of anemia, renal impairment and monoclonal spike
in patients younger than 51 years.® Bladé et al. and Cheema
et al. found that more than 25% of patients younger than 40
years presented with renal failure, probably associated with
a high percentage of light-chain multiple myeloma (LCMM).
In our study, renal failure in the young was 28. This was
not attributable to a higher rate of LCMM, as this group was
less frequent than IgA in the young.’-'> Nevertheless, renal
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Figure 2 - (A) Kaplan-Meier plot comparing overall survival (A) and progression-free survival (B) between patients <65 years

and >65 years (n =282).
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Table 2 - Univariate and multivariate analysis of factors associated with survival in patients 65 years or under.

Univariate analysis

Multivariate analysis

Hazard ratio 95% CI p-Value Hazard ratio 95% CI p-Value
PS>2 3.10 1.26-7.61 0.013
Non-IgG subtype 191 0.98-3.69 0.056
ISS 3 1.97 0.97-4.02 0.061
Durie-Salmon stage III 1.24 0.48-3.17 0.657
Hemoglobin <10 g/dl 223 1.12-4.45 0.022
Creatinine >2mg/dl 2.23 1.08-4.60 0.030 198 1.01-3.89 0.048
Hypercalcemia 2.74 1.06-7.09 0.038
Osteolytic lesions 0.62 0.28-1.35 0.228
Bone plasmacytoma 1.44 0.68-3.03 0.332
Extramedullary disease 2.87 1.06-7.78 0.038 4.18 1.78-9.80 0.001
Non-VGPR or CR 2.80 1.35-5.82 0.006 3.04 1.46-6.29 0.003
Non-transplant 3.25 1.65-6.41 <0.001 4.49 2.15-9.36 <0.001

The values in blod highlight that these variables had a significant difference (p <0.05).

failure in young MM patients was higher than that reported
internationally (10-15%).>'>'% Osteolytic lesions and bone
plasmacytomas were significantly more frequent in young
patients, which differs from other publications.>*?

Extramedullary disease was more frequently diagnosed in
young patients (12.7% vs 0%; p <0.001). Bladé et al. reported
19% of extramedullary plasmacytomas in patients younger
than 40 years.” Imaging techniques used to evaluate patients
at diagnosis were not detailed in our study. Differences in the
use of X-rays, CT scan, PET-CT and MRI in both groups may
explain these findings. In the real-life setting, more in-depth
imaging evaluation tends to be made for the young patients
and this might explain the aforementioned differences. This
clearly merits further research.

Cytogenetic abnormalities were found at a low percentage
in both groups, probably related to the lack of availability of
plasma cell selection in 2/3 of the institutions included in the
analysis. As previously reported, lack of sorting is frequent in
Latin America.'® Adequate cytogenetic analysis is necessary
to select the most appropriate therapy.

In spite of the higher use of bortezomib-based therapy in
young patients, the overall response rate (>PR) and depth of
response (VGPR + CR) were not statistically different between
the groups. Despite its availability, the upfront ASCT rate is
low (57.7% in young and 46.5% in <71 years). Reasons for 42.3%
of young patients not undergoing ASCT have not been speci-
fied in the charts. One of them could be the high frequency of
renal impairment and the need for dialysis in young patients.
In our country, patients in chronic dialysis do not undergo
ASCT. In any case, considering this potent therapeutic strat-
egy is widely available in Uruguay, this finding needs further
analysis.

In line with previous publications, in our study the young
age was significantly associated with a longer OS (median
65 months vs 41 months; p=0.001) and ASCT prolonged sur-
vival in both groups, the young (median OS 80 months vs 37
months; p<0.001) and old patients (median OS 50 months vs
39 months; p<0.001), but this benefit was more pronounced
in the younger (Figure 3). This difference in OS between
the young and old who received ASCT could be explained
by the worse PS and more comorbidities in older (PS> 2:

21.7% vs 36.8%; p=0.011). The IMWG study observed bet-
ter OS in patients younger than 50 years compared to the
older, both after conventional therapy (median, 4.5 vs 3.3
years; p<0.001) and ASCT (median, 7.5 vs 5.7 years; p=0.04).
Similar findings have been observed by the Nordic Myeloma
Study Group in patients younger than 60 years compared
with those aged 60-64 years after ASCT (66 months vs 50
months; p<0.001)."> More recently, the Swedish Myeloma
Registry showed a shorter OS in older patients (>66 years),
compared to the younger (3.4 years and 7.7 years, respectively)
and the IFM showed a longer OS in those younger than 60
years, compared to patients aged 60-65 (p =0.003).%°

In contrast, others studies did not reveal significant differ-
ences in survival between younger and older patients after
ASCT.'121> Cheema et al., did not find significant differences
in OS after ASCT between patients 40 years old or under and
those 41-65 years old (68.1 months vs 80.7 months, respec-
tively; p=0.9). This study included patients with de novo
plasma cell leukemia (PCL), which may contribute to these
results.’®

Multivariate analysis was performed in young patients,
excluding those with one or more missing values in all
factors. Creatinine >2mg/dl (p=0.048), extramedullary dis-
ease (p=0.001), <VGPR (p=0.003) and non-ASCT (p=0.048)
were independent risk factors for shorter survival (Table 2).
Increased serum creatinine and non-ASCT have been shown
to be adverse factors in others series.” Extramedullary disease
has been associated with poor survival.'’~° In contrast with
other publications, the ISS score was not shown to have an
impact on survival.>®

The main cause of death was MM progression in both
groups. An early mortality rate was not different between
the young and old and the main cause of early death in
the older were infections. Factors associated with a higher
rate of infection in the older will be addressed in future
research.

This study has limitations, particularly attributable to its
retrospective nature. Lack of detailed information regarding
imaging techniques, other causes of renal failure and comor-
bidities influencing infections and OS are the most relevant
deficiencies.
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In conclusion, although MM patients younger than 66 years
of age have an aggressive presentation with an advanced
stage, high rate of renal failure and extramedullary disease,
this did not translate into an inferior OS and PFS. Young
patients live longer, particularly those undergoing ASCT. Older
age is an independent adverse prognostic factor. Adequate
risk identification, frontline treatment based on novel drugs
and ASCT are the best strategies to improve outcomes, both
in young and old patients.
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