Noguchi et al: Bortezomib Maintenance Therapy for MM
Table I. Baseline characteristics of the patients enrolled in this study
(n=76).
Characteristic

Age, years
Median (range)
Gender, n (%)
Male
Hb, g/dl
Median (range)
Corrected calcium, n (%)
<11.5 mg/dl
≥11.5 mg/dl
Missing data
Immunoglobulin subtype, n (%)
IgG
IgA
IgM
IgD
Light chain only
Non-secretory
eGFR, n (%)
≥40 ml/min/1.73 m2
<40 ml/min/1.73 m2
International Staging System classification, n (%)
I
II
III
Missing data
Initial therapy, n (%)
BD
BCD
MPB
Cytogenetics (available only), n (%)
CCND1
FGFR3
MAF
P53
Chr 13 deletion
Observation period, months
Median (range)

Value

70 (36-83)
39 (51.3)

9.55 (5.0-15.2)
69 (90.8)
4 (5.3)
3 (3.9)
37
20
1
1
16
1

(48.7)
(26.0)
(1.3)
(1.3)
(21.1)
(1.3)

19
20
30
7

(25.0)
(26.3)
(39.5)
(9.2)

48 (63.2)
28 (36.8)

66 (86.8)
9 (11.8)
1 (1.3)
7 (9.2)
2 (2.6)
0 (0)
6 (7.9)
6 (7.9)

24 (1-97)

BCD: Cyclophosphamide plus bortezomib plus dexamethasone; BD:
bortezomib plus dexamethasone; CCND1: cyclin D1; eGFR: estimated
glomerular filtration rate; FGFR3: fibroblast growth factor receptor 3;
MAF: v-maf musculoaponeurotic fibrosarcoma oncogene homolog;
MPB: melphalan and prednisolone plus bortezomib.

median TNT was 3 months for the TI group, 14 months for
the non-maintenance group, and 37 months for the
maintenance group (p<0.0001 among the three groups;
p=0.0063 between the non-maintenance and maintenance
groups). The 3-year OS for the entire cohort was 68%
(Figure 2A), and it was also significantly better for the
maintenance group (85%) than for the TI (55%) and nonmaintenance (69%) groups (p=0.0153 among the three
groups; p=0.0194 between the non-maintenance and
maintenance groups, Figure 2B). Furthermore, we

investigated whether there were any differences in patient
characteristics between the groups (Table II). However, there
were no significant differences in patient age, sex,
hemoglobin level, corrected calcium, immunoglobulin
subtype, International Staging System classification, and
cytogenetic abnormalities (detected by fluorescence in situ
hybridization) between the non-maintenance and
maintenance groups. Furthermore, myeloma cell expression
of mature plasma cell 1 and CD45 antigen, both of which
influence TNT in patients treated with bortezomib (15), did
not significantly differ. However, patients with a poor
estimated glomerular filtration rate were more frequent in the
maintenance group (p=0.0383).

Cause of treatment cessation and response to bortezomib
therapy. We assessed the cause of treatment cessation in the
TI group and response to therapy in the non-maintenance and
maintenance groups. The causes of treatment cessation in the
TI group were treatment resistance in 18, death in six,
adverse events in three (two with neuropathy and one with
infection), and at the patient’s request in one. As shown in
Table III, there were no significant differences in treatment
response between the non-maintenance and maintenance
groups, but it tended to be better in the latter group. In the
non-maintenance group, 17 patients proceeded to the
subsequent therapy and two died after treatment completion.
In the maintenance group, 11 patients proceeded to the
subsequent therapy and 10 were on bortezomib as
maintenance therapy. Importantly, bortezomib maintenance
therapy was tolerated by all patients, and none discontinued
treatment due to adverse events. Furthermore, among 11
patients who did not achieve normalization of the sFLC ratio
during the induction therapy, four finally reached a normal
level of the sFLC ratio during the maintenance therapy.

Discussion

Several studies have reported that the introduction of novel
agents for MM, such as bortezomib, has improved patient
prognosis (16-18). In particular, based on the results of the
VISTA study, induction therapy with a bortezomibcontaining regimen is recommended for transplant-ineligible
patients (3). However, evidence regarding the efficacy of
maintenance therapy after bortezomib-based induction
therapy remains insufficient. In this study, conducted in
transplant-ineligible patients, bortezomib maintenance
therapy after the completion of induction therapy with the
same drug significantly prolonged TNT and OS compared
with no maintenance therapy, indicating the clinical
usefulness of bortezomib maintenance therapy.
MM frequently occurs in elderly individuals and is often
accompanied by renal failure or bone lesions, resulting in
worsening of the general condition of patients. Because
37

