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Introduction
Multiple myeloma (MM) is the second most common blood disease 

after lymphomas and represents 12% of hematological malignancies. 
Median age at diagnosis is 72 years, with 26% of the patients between 
65 and 74 years old and 37% over 75 years [1]. 

Regarding the characteristics of the MM in elderly patients, no 
significant differences in clinical and biological MM presentation 
according to age has been described in the literature [2,3]. The 
incidence of the translocation (4:14), associated with poor prognosis 
in MM, appears to decrease with age, while the frequency of the 
deletion del (17p) remains stable according to the study of the French-
speaking Myeloma Intergroup [4]. However there is a clear decrease in 
overall survival (OS) of older patients with MM [5]. Numerous factors 
are involved in OS, especially in elderly patients. They decrease the 
feasibility of treatments such as comorbidities, performance status (PS) 
or renal failure [1,3]. The treatment abstention or insufficient specific 
treatment can also worsened the MM prognosis in elderly patients [3]. 

Bortezomib is a proteasome inhibitor used in the MM. The phase 3 
VISTA trial demonstrated in older patients, bortezomib with melphalan-
prednisone (MPV) best results in terms of complete response (CR), 
longer median time to progression and OS compared to melphalan-
prednisone (MP) [6].  Nevertheless MPV was associated with more 
frequent serious adverse events including grade 3-4 digestive toxicities 
(20% versus 6%) and grade 3-4 neurological peripheral toxicities (13%). 
In order to reduce peripheral neuropathies, subcutaneous bortezomib 
was given instead of intravenous administration with comparable 
efficacy without significant differences between intravenous and 
subcutaneous administration of bortezomib concerning time to 
progression (10.4 vs 9.4 months) and one-year overall survival (72.6% 

vs. 76.7%) [7]. Finally, the weekly administration of bortezomib reduces 
incidence of neurological toxicities with a comparable effectiveness to 
the protocol of the VISTA study, particularly in patients over 65 years 
[8,9] and can be proposed to frail elderly patients with adapted doses 
[10]. 

Our study was aimed to investigate prognostic factors in older 
patients with MM treated with weekly bortezomib alone or associated 
with another chemotherapy. 

Materials and Methods
This is an analytic prospective single-center study conducted over 

27 months (April 2013- July 2015) in the Charles Foix Hospital Onco-
Hematology-Geriatric Unit in Ivry-Sur-Seine, France, including stage 
3 MM elderly patients (Salmon and Durie Classification) treated with 
weekly subcutaneous bortezomib alone or associated with another 
chemotherapy. The bortezomib doses were 1.3 mg/m2 according to the 
diagram Day (D) 1, D4, D8, D11, D 22 for the first stage and weekly 
from second cycle. The bortezomib doses were adapted to the platelet 
count according to the recommendations of the laboratory and to plan: 
1.3 mg / m2 if platelets>150,000 / mm3, 1 mg / m2 if 100,000 to 150,000 
platelets / mm3, 0.7 mg / m2 if between 50,000 and 100,000 platelets / 
mm3, and no injection if platelets<50,000 / mm3. 
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Abstract
Introduction and objectives: The incidence of multiple myeloma (MM) increases with age. There is a clear 

decrease in overall survival (OS) in older patients. The purpose of this study was to investigate prognostic factors 
of MM in this population.

Materials and methods: This is an analytic prospective single-center study conducted over 27 months including 
MM elderly patients treated with weekly subcutaneous bortezomib alone or associated with another chemotherapy.

Results: Our work has included 45 patients (median age 84.3 years). Most of them (77.7%) had a PS ≥ 2, 
75.6% were undernourished and 57, 1% had a Mini Mental State Examination (MMSE)<26. Haematological grade 
3 toxicities were observed in 11% of patients. After 17 months mean follow-up, the median of OS was 18.6 months. 
In univariate analysis, significant predictors for OS were instrumental activities of daily living (IADL) ≥ 2 (p = 0.003), 
activities of daily living (ADL)<5 (p = 0.005), the body mass index (BMI)<21 (p = 0.03) and using hospitalization at 
home unit for bortezomib injections (p = 0.01). In multivariate analysis, significant predictors for OS were ADL<5 (p 
= 0.005), using hospitalization at home unit (p = 0.007) and IADL ≥ 2 (p = 0.05)

Conclusion: In our work, weekly subcutaneous bortezomib was well tolerated. We have shown that functional 
decline, malnutrition and hospitalization at home unit are predictors of OS. These results lead us to reflect on the 
need to include these factors in the choice of treatment in elderly patients with MM.
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For each patient, age, sex, comorbidities with Charlson score 
related to age [11] and the Cumulative Illness Rating Scale [12], the 
number of drugs, the way of life, if the patient is isolated or lives 
alone, if hospitalization in care and rehabilitation unit for the cures 
and if hospitalization at home unit has been requested for bortezomib 
injections, the PS, the Mini Mental State Examination (MMSE) [13], 
the body mass index (BMI), existence of undernutrition and stage [14], 
activities of daily living (ADL) [15], instrumental activities of daily 
living (IADL) [16] were analyzed.

Laboratory tests considered were hemoglobin (Hb), leukocytes, 
neutrophils, platelets and the calculation of creatinine clearance 
using the Cockcroft and Gault formula, albumin, calcium levels, 
immunoglobulin (electrophoresis of proteins) and light chain levels 
and lytic bone lesions. 

Our work has sought the treatment with bortezomib start date, if 
chemotherapy and/or radiotherapy were associated, adverse events of 
chemotherapy, toxicities grades and the treatment stop date.

The statistical study was realized with statistical software STATA 
13.1. The results of quantitative variables were expressed as median 
and standard deviation. Follow up time was calculated as the interval 
between the date of diagnosis and last follow-up or death. For OS, 
defined as the time from the entry into the study and death, we used 
Kruskal-Wallis test (median comparison test); uni- and multivariate 
analysis for prognostic factors, hazard ratios and confidence intervals 
were calculated with a Cox regression model. For these tests, p<0.05 
was considered to be statistically significant.

Results
Patients and paraclinical characteristics

Patients and paraclinical characteristics are summarized in Table 1.

The population included 45 patients with stage 3 MM in the Onco-
Hematology-Geriatric department of Charles Foix Hospital, in France. 
The median age was 84.3 ± 5.9 years (64-97 years) and 71.1% were 
female. 

Most patients were living at home (95.6%), 31.1% were in isolation, 
44.4% were hospitalized in care and rehabilitation unit and 64.4% used 
the hospitalization at home unit for bortezomib administration. 

Patients treated with hospitalization at home unit were 
significantly less malnourished than other patients (p = 0.004), were 
more independent for activities of daily living (p = 0.01) and had better 
PS (p = 0.03). 

Treatment and adverse events

Bortezomib was used in first line in 66.6% of patients, in second line 
in 20% of patients and 13.3% in third line. Bortezomib was associated 
with melphalan- prednisone (MP) in 13.3% of the patients and with 
monthly intravenous cyclophosphamide in 17.8% of the patients. 
Radiotherapy was used in 15.5% of patients. 

Haematological toxicities were observed in 40% (thrombocytopenia 
61.1%) with 11% grade 3 toxicities. Neurological grade 2 toxicities 
were noted in 4.4% and gastrointestinal toxicities ≤ grade 2 in 8.9%. 
Cardiovascular grade 3 toxicities were observed in 6.7% and 6.6% had 
a grade 3 infectious syndrome. 

At the end of the study, 8 patients with persistent partial remission 
continue to receive bortezomib treatment. 

Number of 
Evaluated 
Patients

Number of 
Patients % Median

Age (years) 84.3 ± 5.9
Sex

Women
Men

45 32
13

71.1
28.9

Cardiovascular 
comorbidities 45 34 75.6

Type 2 diabetes 45 5 11.1
History of cancer or 

blood disease 45 8 17.8

Number of drugs ≥5 45 27 60 5.6 ± 3.5
Charlson aa

>7
≤ 7

45 23
22

51.1
48.9

7.8 ± 1.6

CIRS-G
>6
≤ 6

45 24
21

53.3
46.7

7.3 ± 2.4

ADL
<5
≥ 5

45 17
28

37.8
62.2

4.8 ± 1.2

IADL
≥ 2
<2

45 21
24

46.7
53.3

1.7 ± 1.6

MMSE

<26
≥ 26

35 20
15

57.1
42.9

22.6 ± 6.4

PS
1
2
3
4

45
10
19
15
1

22.2
42.2
33.3
2.2

2.1 ± 0.8

BMI
<21
≥ 21

45 18
27

40
60

23.4 ± 5.4

Anemia (Hb < 12 g/dl) 45 38 84.4 10.2 ± 1.7 
g/dl

Thrombopenia 
(platelets < 150000/mm³) 45 13 28.9 211 822 ± 

102 213/mm³

Neutropenia
(neutrophils < 1500/mm³) 45 4 8.9 3842.4 ± 

2995.1 /mm³

Hypercalcemia
(calcémie > 2,55 mmol/l) 45 10 22.2 2,44 ± 1,46 

mmol/l

Renal failure
(clairance < 60 ml/min) 45 33 73.3 61.3 ± 32.9 

ml/min

Albumin (g/l)
>35 g/l
≤ 35 g/l

43 10
33

23.3
76.7

30,9 ± 6,7 g/l

Lytic bone lesions 45 30 66,7
Myeloma type

IgG
IgA
IgM
IgD

Light chain

45 24
14
0
0
7

53.3
31.1

0
0

15.6
Bortezomib

First line
2nd line
3rd line

45 30
9
6

66,6
20

13,3

Table 1: Patients and paraclinical characteristics.
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Predictive factors for overall survival

At the time of analysis, after a median follow-up period 17 
months,(7.5- 27 months), 20 patients died (44.4%) including 12 
deaths due to MM, 1 secondary to chemotherapy toxicity, 6 due to 
comorbidities and 1 from unknown reason. The median OS was 18.6 
months (Figure 1) and the median progression-free survival (PFS) was 
17.1 months.

In univariate analysis, significant predictive factors for OS 
were IADL ≥ 2 (p=0,003), ADL<5 (p=0,005), BMI<21 (p=0,03), 
hospitalization at home unit (p=0,01), hypercalcemia (p=0,05) and a 
serum albumin level<25 g/l (p=0,05). Severe chronic renal failure was 
marginally associated with OS (p = 0.09). 

Multivariate analysis of risk was performed using the Cox 
proportional hazard regression analysis adjusted for ADL, IADL 
and hospitalization at home unit, we identified that only ADL, 
hospitalization at home unit steel a very good predictive factors and in 
a lower  IADL. The results are summarized in Table 2. 

Predictive factors for toxicity

No predictive geriatric factor for hematologic toxicity and non-
hematological toxicity was found significantly in our study. 

Discussion
Age is a poor prognosis factor in MM resulting in a clear decrease 

in OS [17]. A meta-analysis of 1435 MM patients over 65 years old 
showed the negative impact of age on the OS and grade 3-4 non-
hematological toxicities [18]. In another study in MM patients treated 
with bortezomib, the population over 75 years old had an OS lower 
than younger patients (32,9 vs. 50,7 months) [19]. In our study, the 
median OS for older patients was 18,6 months with a 17 months 
average follow-up and 55,6% of patients were still alive at the end of the 
study. In the VISTA trial comparing patients receiving VMP vs. MP, 
344 VMP treated patients with a mean age lower than our study (71 
years) and a 36, 7 months median follow-up, the death rate was 32%. 
Our study presented a greater death rate with an older (median age of 
84, 3 years) and frailer population. The lower median OS in our study 
was also explained by MM severity (stage 3 MM) and 33% of patients 
were treated in second and third line with bortezomib. 

The elderly population is relatively heterogeneous and so, geriatric 
factors and frailties will be heavily important to assess the prognosis of 
MM. Comorbidities are associated with a median survival reduction 

in MM [1]. Offidani et al. used the Charlson score to create a score of 
survival in MM [20]; Palumbo et al. presented a mortality risk and non-
haematological toxicity score in MM including the Charlson score [21]. 
In our study, patients were vulnerable: 75, 6% of them were suffering 
from cardiovascular comorbidities and their average comorbidity 
scores were relatively high (7, 8 for Charlson aa and 7, 3 for CIRS-G). 
Comorbidities were not significantly associated with OS in our study 
due to wide variety of associated diseases in patients.

Nearly half of patients had a loss of autonomy in the study; 46, 
7% of patients had a IADL ≥ 2 and 37, 8% had a ADL<5. In uni-and 
multivariate analysis, we demonstrated that ADL and IADL were  
significantly related to the risk of death (respectively p = 0,005 and p 
= 0,05). These results corroborate with the study of Palumbo et al. [21] 
in which activities of daily living were prognostic factors for OS and 
non-haematological toxicities. Functional status is associated with OS 
in most studies on solid tumors in elderly [22,23] and is an important 
mortality predictor in geriatric oncology. 

The malnutrition prevalence in elderly cancer patients is important 
[24]. It causes more infections, poorer survival and increases the 
hospitalization duration. In our study, we have shown for the first time 
in patients with MM, that BMI<21 (p = 0,03) is a prognostic factor 
for OS. Other studies [23,25,26] conducted in elderly patients suffering 
from solid tumors and hematological malignancies have shown the 
malnutrition negative impact on survival. Among 348 patients over 
70 years suffering from various cancers and receiving chemotherapy, 
malnutrition detected with Mini Nutritional Assessment (MNA) [27] 
was a risk factor for early mortality at 6 months [25]. In a study in 
elderly patients with  large B cell lymphoma treated with reduced 
doses of R-CHOP [28], hypoalbuminemia was a risk factor for poorer 
survival. In our study, we found that an albumin level<25 g/l was 
significantly (p = 0,05) related to mortality. In literature, no other study 
has shown the impact of malnutrition and severe malnutrition on OS 
in MM patients. 

Hypercalcemia (p = 0,05) and severe renal failure (p=0,09) were 
associated with poorer survival in our study. The prevalence of renal 
failure in the development of MM is 30-50% and in older population, 
an another risk of renal failure due to comorbidities (in particular 
cardiovascular comorbidities) is important. However, according to 
the literature, renal failure is associated with higher morbidity and 
mortality in MM [29]. The used treatment should be tailored to the 
creatinine clearance and the choice of chemotherapy in elderly patients 
should consider renal failure. Bortezomib can be used in renal failure 
[10,29] without dose adjustment unlike other MM treatments as 
lenalidomide.

Another survival factor in our study was the use of hospitalization 
Figure 1: OS curve.

Univariate Multivariate

Prognostic factors Hazard ratio (95% 
CI) p Hazard ratio (95% 

CI) p

IADL ≥ 2 3.06 (0.92-10.25) 0.003 0.08 (0.006-1) 0.05
ADL < 5 0.08 (0.017-0.37) 0.005 0.01 (0.0004-0.2) 0.005
BMI < 21 0.24 (0.07-0.79) 0.03

Hypercalcemia 2.35 (0.68-8.09) 0.05
Albumin < 25 g/l 0.23 (0.07-0.811) 0.05

Severe renal 
failure 0.89 (0.79-0.99) 0.09

Hospitalization at 
home unit 0.074 (0.016-0.34) 0.01 0.03 (0.002-0.3) 0.007

Table 2: OS prognostic factors in uni-and multivariate analysis.
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at home unit to perform the weekly bortezomib injections. Patients 
who could benefit from this organization 3 weeks/4 with an injection 
monthly realized in traditional hospitalization were more independent 
(p = 0,01), less malnourished (p = 0,004) and with better PS (p = 0,03). 
The use of hospitalization at home unit is therefore a real challenge for 
the future, to support and treat patients in their place to live and thus 
to improve their quality of life.

Our population has been treated with weekly bortezomib alone 
(68.9%) or associated with another chemotherapy (MP in 13,3% of 
cases and monthly intravenous cyclophosphamide in 17,8%). The low 
rate of grade 3-4 cytopenia (11%) compared to literature is related to 
the fact that bortezomib was often used alone and weekly. In Moreau 
et al. study [7], 57% of patients receiving subcutaneous bortezomib in 
a dose of 1,3 mg/m² according to the diagram D1 D4 D8 D11 every 21 
days, experienced grade 3 hematologic toxicity in 13% of patients. In 
our study, the used bortezomib dose was 1, 3 mg/m² adapted tailored to 
the platelet; the injections protocol was D1,D4, D8, D11 and  D22 for 
the first cycle and then weekly on other cycles. Hematological grade 3 
toxicity was 11% according to studies in literature.

Neuropathy grade ≥ 2 toxicity was 24% in Moreau et al. study and 
4.4% in our study. The low rate of neuropathy in our patients was due 
to subcutaneous and weekly administration. In the study of Bringhen 
et al. [30], grade 3-4 neuropathy rate was only 8% when bortezomib 
was administrated weekly and intravenously.

The European Working Group on the Myeloma proposed a 
regimen for elderly patients with MM [1,31] that we used in our study 
(1,3 mg/m² every week) from the second cycle. But dose reduction was 
tailored to the platelets number in our work and not to age, frailty and 
comorbidities as proposed by Palumbo et al. [1]. A study with a greater 
number of older patients with MM treated with bortezomib and with 
a longer follow-up should be conducted to determine the effectiveness 
and tolerance of this chemotherapy and to identify other risk factors of 
toxicity and mortality.

Conclusion
Age is a factor of poor prognosis in MM but the older population 

is heterogeneous. In the same age group patients, significant 
differences considering the physical, cognitive, functional and/or social 
characteristics are present. Our study showed that, the CGA impact 
(dependence in activities of daily living, instrumental activities of 
daily living and malnutrition) OS of elderly MM patients treated with 
weekly subcutaneous bortezomib. Hospitalization at home unit for 
autonomous elderly patients and/or in good condition is also a real 
challenge to improve the quality of life and survival. A study on a larger 
number of elderly patients would be particularly interesting to know 
the impact of outpatient care in this population.
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