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Objective: To evaluate the efficacy and safety of bortezomib-based vs non-bortezomib-based 

post-transplantation therapy in patients with multiple myeloma.

Methods: Data of relevant randomized controlled trials assessing the effect of bortezomib 

as post-transplantation consolidation or maintenance therapy was obtained through a com-

prehensive search. The outcome measures included response rate, progression-free survival, 

overall survival, and adverse events (AEs). The hazard ratio (HR), Cochran-Mantel-Haenszel 

odds ratio (OR), and 95% confidence interval (95% CI) were applied to evaluate the effect of 

bortezomib in relation to the end points such as progression-free survival, overall survival, 

response rate, and AEs.

Results: Three randomized controlled trials comprising 1,518 participants were included in this 

study. Pooled ORs for the rates of overall response, and complete response and near complete 

response, were 1.85 and 1.75, respectively. Pooled HR for progression-free survival favored 

bortezomib-based therapy over non-bortezomib-based therapy (0.73, 95% CI: 0.67–0.81), 

while no statistically significant difference could be found between the two groups regarding 

the pooled HR for 3-year overall survival. Moreover, incidence rates of overall adverse events 

and grade 3 and 4 peripheral neuropathy were similar in the bortezomib-based groups and the 

non-bortezomib-based groups (P=0.12 and P=0.41, respectively). The corresponding cumula-

tive meta-analyses of the rates of overall response rate, complete response and near complete 

response, and grades 3 and 4 peripheral neuropathy supported the superiority of bortezomib-

based maintenance therapy over consolidation therapy.

Conclusion: Bortezomib-based therapy after autologous stem cell transplantation, with toler-

able AEs, could obviously improve the response as well as the outcome of multiple myeloma 

patients, particularly when bortezomib was administered as maintenance therapy.
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Introduction
Multiple myeloma (MM), a common hematological malignancy originates from 

defects in plasma cells and accounts for 20% of all deaths caused by hematological 

malignancies.1 Although the clinical application of high-dose therapy (HDT) followed 

by autologous stem cell transplantation (ASCT) significantly improves the survival 

rate in newly diagnosed MM, the clinical relapse after a certain period of remission 

is still inevitable in most patients.2 Therefore, post-transplantation therapy such as 

consolidation (2–4 cycles of combination therapies) and/or maintenance (continu-

ous therapy, usually with single agents, until disease progression) is considered as 
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a promising strategy for achieving durable remission and 

preventing tumor progression.

 Several randomized controlled trials (RCTs) have evalu-

ated the outcome of post-transplantation therapy. Admin-

istration of interferon-α was associated with marginally 

beneficial effects on progression-free survival (PFS) and 

overall survival (OS). However, due to toxic side effects and 

poor tolerance, interferon-α maintenance therapy after trans-

plantation is rarely used nowadays.3 Although maintenance 

therapy with corticosteroid has prolonged PFS, its effect on 

OS remains controversial.4,5 Immunomodulatory drugs such 

as thalidomide and lenalidomide, which have been studied 

as maintenance therapy during the post-transplantation 

period, have shown improvements, particularly in terms of 

PFS, while their effects on OS are still debatable.6–8 In addi-

tion, a recent study demonstrated that maintenance therapy 

with lenalidomide could impair the thymic T-cell reconstitu-

tion, probably jeopardizing the immunological surveillance 

over a long period of follow-up.9

Bortezomib is a selective and reversible proteasome 

inhibitor, which is associated with a high response rate 

observed both in newly diagnosed MM patients and patients 

with relapsed or refractory MM.10 It has been used in the 

consolidation or maintenance therapy for patients who 

have previously undergone ASCT in several RCTs,11–13 

where bortezomib-based therapy after ASCT was compared 

with non-bortezomib-based therapy; these included trials 

NCT001134484, NCT00417911, and HOVON-65/GMMG-

HD4, in which bortezomib-thalidomide-dexamethasone was 

compared with thalidomide-dexamethasone (VTD vs TD); 

bortezomib with placebo; and bortezomib-doxorubicin-

dexamethasone with vincristine-doxorubicin-dexamethasone 

(VAD), respectively. Each study met its primary objective, in 

which significant improvements in response rates as well as 

substantial improvements in PFS/time to progression (TTP) 

were consistently demonstrated, favoring bortezomib-based 

against non-bortezomib-based post-transplantation therapy. 

Therefore, we conducted a meta-analysis of data from these 

Phase III studies to characterize the overall effect of borte-

zomib-based vs non-bortezomib-based post-transplantation 

therapy. Complete response (CR) and/or near complete 

response (nCR) rate, PFS, and OS were the three key end 

points during post-transplantation treatments.

Methods
Data sources
The data were obtained by searching databases for published, 

unpublished, and ongoing trials. The databases included 

PubMed, Embase, the Cochrane Library and the Science 

Citation Index, and other relevant websites (eg, http://www.

controlledtrials.com/, http://www.clinicaltrials.gov/ct).  

Data from conference proceedings of the American Society 

of Hematology (2000–2014), the American Society of 

Clinical Oncology (2000–2014), and European Hematology 

Association was also collected. The key words utilized were 

“multiple myeloma OR plasmacytoma”, “ASCT OR autolo-

gous stem-cell transplantation OR BMT OR bone marrow 

transplantation”, “maintenance OR consolidation”, and 

“bortezomib OR velcade”. Additional potentially relevant 

studies in the reference lists of the trials were identified and 

other published systemic reviews and practice guidelines 

were examined as well.

study selection
We reviewed all the titles and abstracts obtained from the 

results of our search strategy to select potential articles. 

After all full-text papers were reviewed independently by 

two review authors, the eligibility of these articles was fur-

ther verified to ensure that they met the inclusion criteria: 

1) the studies were RCTs; 2) the participants were patients 

with newly diagnosed MM of any stage and who had been 

treated with induction chemotherapies followed by ASCT;  

3) intervention was bortezomib-containing regimens;  

4) the corresponding control was a placebo or other non-

bortezomib-containing regimens; 5) the outcomes reported 

should include PFS/EFS (event-free survival), OS as well as 

response rate of CR/nCR, VGPR (very good partial response), 

and PR (partial response). Multiple reports of the same trial 

were considered as one study. According to the Jadad scale that 

includes the reporting of the randomization method, blinding 

scores, and completeness of follow-up, the maximal score for 

an included study was 5 and studies were classified on the basis 

of quality as high (score: 3–5) vs low (score: 0–2).14

Outcome measures
The aim of this meta-analysis is to evaluate the effect of 

bortezomib as post-ASCT therapy on the survival of newly 

diagnosed MM patients. The key end points for this review 

are OS (calculated from the date of randomization until death 

from any cause), PFS (measured from the date of randomiza-

tion to the time of disease progression, relapse, or death), and 

efficacy index (ie, CR/nCR).

Data extraction
Relevant studies were investigated through full-text review, 

and only those that met all the inclusion criteria were included 
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in the final analysis. A predesigned data extraction form 

involving baseline characteristics, outcomes, and numbers of 

events was utilized in the data extraction process which was 

conducted by Xiaoping Liu and Xiangyu Meng independently. 

Any discrepancies between the two investigators at the screen-

ing or data extraction stage were resolved by discussion.

statistical analysis
We used meta-package in R 3.1.1 software for all meta-

analyses. As to the end points of PFS and OS, the hazard 

ratio (HR) and 95% confidence interval (95% CI) were 

applied to evaluate the effect of bortezomib. With respect 

to comparison of response rates between patients receiving 

bortezomib-based and non-bortezomib-based consolidation 

or maintenance therapy, the Cochran–Mantel–Haenszel test 

was conducted and odds ratios (OR) and 95% CI were cal-

culated; P-values were determined using the chi-square test. 

In order to show individual study and each cumulative step 

ratio, traditional meta-analysis and cumulative meta-analysis 

were performed simultaneously. The I ² statistic was used to 

quantify heterogeneity among the studies. Any value of I² less 

than 25%, 25%–50%, and greater than 50% was defined as 

low, moderate, and high heterogeneity, respectively. When 

high heterogeneity was detected, a random-effects model and 

sensitivity analysis were used for explanation and solution. 

The publication biases were examined by Egger’s test with 

which the “trim and fill” method15,16 was used to add several 

hypothetical studies to the primary meta-analysis to make it 

unbiased upon detection of bias.

Results
literature search results
A total number of 2,529 literatures were identified through a 

comprehensive literature search, which included 315 clini-

cal trials among which nine articles were considered worth 

of an overall evaluation. After the titles and abstracts were 

investigated, six articles17–22 were excluded, because two of 

them were subgroup analysis of two independent Phase III  

trials, two articles were duplicate reports of two other included 

articles, one article did not address consolidation or mainte-

nance therapy, and one article was excluded since the key end 

points of interest (eg, OS, PFS, after consolidation and main-

tenance treatment) were not reported. Hence, three articles 

were finally included in this meta-analysis (Figure 1).

Description of included trials
Bortezomib-based regimen was administered as consolidation 

therapy in two trials11,12 and maintenance treatment in the other 

trial.13 The methodological quality of each study assessed 

according to the Jadad scale was shown in Table 1, and the 

characteristics of the eligible studies were described in Table 2. 

All patients (n=1,518) in the three studies received ASCT pre-

ceded by high-dose therapy (HDT), then the post-transplanta-

tion therapy with bortezomib-based or non-bortezomib-based 

regimens were administered. Five hundred and seventy five 

patients had an exposure history of bortezomib-based induc-

tion therapy, and the remaining 945 patients were naïve to 

bortezomib-containing treatment (Table 3). Three-hundred 

and twenty six patients received two ASCTs and 499 patients 

Figure 1 Flow diagram of study selection.
Abbreviation: rcT, randomized controlled trial.
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Figure 2 Traditional and cumulative meta-analysis of response rates with bortezomib-based post-transplantation therapy.
Notes: (A) Orr rate with bortezomib-based post-transplantation therapy. (B) cr/ncr rate with bortezomib-based post-transplantation therapy.
Abbreviations: TE, estimate of treatment effect; SeTE, standard error of treatment estimate; OR, odds ratio; CI, confidence interval; W, weight; ORR, overall response 
rate; cr/ncr, complete response and near complete response.

underwent only one ASCT, while for the rest of the patients the 

times of ASCT that they had received after induction therapy 

could not be determined. The median duration of follow-up 

ranged from 30.4 to 40 months while the median duration of 

bortezomib treatment varied from 2 to 24 months.

response to treatment
In the three included trials, the response rates of previ-

ous treatment after ASCT have been reported for all 

participants, and no significant difference was found between 

experimental groups and control groups (P=0.12). As shown 

in Figure 2A, the Egger’s regression plot (intercept P-value = 
0.03830.05) indicated publication bias (Figure S1). Hence, 

we used the “trim and fill” method to fill one hypothetical 

(missing) study to the primary meta-analysis to make it 

unbiased. After filling, intercept P-value of Egger’s regres-

sion was 0.48040.05 (Figure S1). The adjusted pooled OR 

for overall response rate (CR/nCR+VGPR+PR) was 1.85 
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(95% CI: 1.29–2.64), and the pooled ORs for consolida-

tion and maintenance therapy studies were 1.63 (95% CI: 

0.81–3.82) and 1.93 (95% CI: 1.28–2.92), respectively. 

Moreover, from the cumulative forest plot, OR has an 

increasing trend as consolidation studies are added. Pooled 

OR from cumulative analysis of consolidation therapy was 

1.63 (95% CI: 0.81–3.82), and no significant difference 

was found. After adding the maintenance treatment study 

conducted by Pieter Sonneveld, the OR was larger than 1 

(OR =1.85, 95% CI: 1.29–2.64). On the other hand, our 

integrate analysis demonstrated that the rate of CR/nCR 

in bortezomib-based groups was significantly higher than 

that in non-bortezomib-based groups (53.0% vs 39.8%, 

P0.001), and the pooled OR for the rates of CR/nCR was 

1.75 (95% CI: 1.42–2.15, Figures 2B, S2), and the pooled 

ORs for consolidation and maintenance therapy studies were 

1.62 (95% CI: 1.18–2.22) and 1.86 (95% CI: 1.40–2.46), 

respectively. Meanwhile, the cumulative meta-analysis 

indicated that the beneficial effect of bortezomib-based 

post-transplantation treatment was more obvious when it 

was administrated as maintenance treatment with more nar-

row confidence interval (OR =1.75, 95% CI: 1.42–2.15 vs  

OR =1.62, 95% CI: 1.18–2.22).

Progression-free survival
All the included three trials reported PFS, and the pooled HR 

for PFS shown in Figure 3A was 0.73 (95% CI: 0.67–0.81), 

indicating that there was a 27% reduction in the risk of disease 

progression or death with bortezomib-based therapy after 

ASCT. No publication bias was detected (Egger’s regres-

sion intercept P-value =0.69940.05, Figure S3). Moreover, 

the pooled ORs for consolidation and maintenance therapy 

studies were 0.73 (95% CI: 0.65–0.81) and 0.75 (95% CI: 

0.63–0.90), respectively. Meanwhile, pooled HR from the 

cumulative meta-analysis for PFS confirmed the beneficial 

effect of bortezomib-based over non-bortezomib-based post-

transplantation therapy.

Overall survival
All the three trials reported 3-year OS, and all the trials 

claimed that there was no statistical difference between 

experimental and control groups, which is consistent with 

our traditional and cumulative meta-analysis (HR for 3-year 

OS was 0.78, 95% CI: 0.57–1.06, P=0.90; Figure 3B). No 

publication bias was detected (Egger’s regression intercept 

P-value =0.90470.05, Figure S4), and the pooled HRs 

for consolidation and maintenance therapy studies were 

0.81 (95% CI: 0.53–1.25) and 0.75 (95% CI: 0.48–1.16), 

respectively.

adverse events
Meta-analysis of the available data from all the three trials 

suggested that the frequencies of both overall adverse 

event (AE) and grades 3 and 4 peripheral neuropathy 

(PN) were similar in the bortezomib-based groups and 

the non-bortezomib-based groups (P=0.12 and P=0.41, 

respectively). Cumulative meta-analysis indicated that there 

were similar frequencies of grades 3 and 4 PN between 

bortezomib-based and non-bortezomib-based groups when 

maintenance treatment was added to the meta-analysis 

(OR =1.62, 95% CI: 0.73–3.61) (Figure 4), while there 

was a significant difference between bortezomib-based 

groups and non-bortezomib-based groups when the cumu-

lative meta-analysis just included the consolidation treat-

ment (OR =4.26, 95% CI: 1.06–17.11). No publication 

bias was detected (Egger’s regression intercept P-value 

was 0.6190.05, Figure S5), and the pooled ORs for 

consolidation and maintenance therapy studies were 4.26 

(95% CI: 1.06–17.11) and 0.73 (95% CI: 0.24–2.27), respec-

tively. Meanwhile, both neutropenia and thrombocytopenia 

were more frequently observed in bortezomib-based group 

after ASCT (data not fully shown).

Discussion
Although HDT followed by ASCT (HDT–ASCT) has been 

established as the frontline therapy for young patients 

with newly diagnosed MM, post-transplantation treatment 

aimed at enhancing the rate and quality of response 

achieved in the previous treatment phase (consolidation), 

and reducing the risk of progression or relapse and to 

prolong survival period (maintenance) is necessary.23,24 

To evaluate the efficacy and safety of bortezomib-based 

regimen administered as consolidation or maintenance 

therapy after ASCT, we conducted this meta-analysis of 

three RCTs.11–13

In our integrated analyses, the rate of CR/nCR (53.0% vs 

39.8%) after transplantation was higher in bortezomib-based 

therapy groups than that in non-bortezomib-based therapy 

groups, indicating consistent conclusion with previous meta-

analysis performed by Sonneveld et al which demonstrated 

that in the bortezomib-based induction groups, the CR/nCR 

rate after transplantation was significantly higher compared 

with that in the non-bortezomib-based induction groups  

(38% vs 24%, OR =2.05, 95% CI: 1.64–2.56).25 Interest-

ingly, an obvious difference between these two analyses 

was found, showing that the CR/nCR rates, both in bort-

ezomib-based and non-bortezomib-based therapy groups, 

were significantly higher after post-transplantation therapy 

compared with those observed after ASCT. High-quality 
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Figure 3 Traditional and cumulative meta-analyses of the outcomes.
Note: (A) PFs and (B) Os.
Abbreviations: TE, estimate of treatment effect; SeTE, standard error of treatment estimate; HR, hazard ratio; CI, confidence interval; W, weight; PFS, progression-free 
survival; Os, overall survival.

CR/nCR rates were observed more frequently and obtained 

more rapidly in previous studies in which bortezomib was 

incorporated into a multiagent combination regimen for 

both induction prior to and consolidation after tandem 

transplant. Hence, we can draw a conclusion that post-

transplantation therapy with the goal to enhance the rate 

and quality of response obtained in the previous treatment 

phase(s) is well worth applying; Meanwhile, because a total 

number of 573 (37.7%) participants in the bortezomib-based 

groups had a history of bortezomib exposure in two RCTs, 

which might have contributed to the higher CR/nCR rate, 

we can speculate that the administration of bortezomib 

into induction, consolidation, and maintenance regimen 

is worth application in MM treatment. Furthermore, our 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


OncoTargets and Therapy 2015:8 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1465

Bortezomib-based vs non-bortezomib-based post-transplantation treatment

cumulative meta-analysis confirmed a superiority in CR/

nCR and ORR rates when bortezomib-based regimen was 

administered as a maintenance therapy rather than consolida-

tion therapy ([OR =1.86, 95% CI: 1.40–2.46 vs OR =1.62, 

95% CI: 1.18–2.22] and [OR =1.93, 95% CI: 1.28–2.92 

vs OR =1.63, 95% CI: 0.81–3.28], respectively), and the 

difference between consolidation therapy and maintenance 

therapy could be attributed to an accumulative effect of 

bortezomib during the longer period of treatment. Based on 

these results, we conclude that maintenance therapy with 

bortezomib-containing regimen is worth consideration in 

order to get higher response rate.

Our integrated analysis suggested that bortezomib-based 

post-transplantation treatment improved PFS with a pooled 

HR 0.73 with low heterogeneity (I² =0%), and our cumula-

tive meta-analysis indicated that both consolidation and 

maintenance therapy could improve PFS. The benefit of 

bortezomib-based treatment after ASCT has already been 

established by several other studies; however, the overall 

effect of HR demonstrated in our integrated analysis could 

be introduced as a reference for further investigation of the 

extent of PFS improvement in future studies. Meanwhile, 

as stated earlier, no significant difference can be found in 

OS between bortezomib-based and non-bortezomib-based 

groups (P=0.90). Relatively short follow-up time, highly 

effective salvage therapy after disease progression, and a 

median OS estimate of 7–8 years in young newly diagnosed 

MM patients eligible for transplantation might have contrib-

uted to the similarity in OS between experimental and control 

groups. Additionally, in a Phase III trial of lenalidomide 

plus dexamethasone, an improved OS was observed during 

prolonged follow-up.26 Thus, an evident OS benefit might be 

confirmed in long-term follow-up.

With regard to the safety profile and toxicities, our 

study indicated that the rates of overall AEs and drug-

related deaths or discontinuation from follow-up were 

similar in experimental and control groups. As stated earlier, 

similar frequencies of overall AEs and grades 3 and 4 PN  

were observed both in bortezomib-based and non-bortezomib-

based groups. Cumulative meta-analysis showed that grades 3 

and 4 PN was more frequent in bortezomib-containing 

Study Experimental Control
Events Total Events Total

Michele Cavo et al12 1 160

Ulf-Henrik Mellqvist et al11

Study

OR

OR

Adding Michele Cavo et al12; consolidation (k=1)

Adding UIf-Henrik Mellqvist et al11; consolidation (k=2)

Adding Pieter Sonneveld13; maintenance (k=3)

9

161

187

229

183

Pieter Sonneveld13 5 270

0

2

8

OR

OR

95% CI

95% CI

W (fixed)

3.04 (0.12; 75.12)

3.04

0.50.1 1 2 10

0.50.1 2 10

4.26

1.62

1.62

(0.12; 75.12)

(1.06; 17.11)

(0.73; 3.61)

(0.73; 3.61)

5.1%

4.58 (0.98; 21.47) 20.0%

0.73 (0.24; 2.27) 74.8%

1.62 (0.73; 3.61) 100%Fixed effect model 576 614

Fixed effect model

Heterogeneity: l 2 =47.1%,τ 2 =0.6777, P=0.151

1

Figure 4 Traditional and cumulative meta-analyses of the frequency of grade 3 or 4 peripheral neuropathy.
Abbreviations: OR, odds ratio; CI, confidence interval; W, weight.

Table 1 Methodological quality of each article, assessed according 
to the Jadad scale

Author Randomization Blinding Follow-up Total

Mellqvist et al11 2 0 1 3
cavo et al12 2 0 1 3
sonneveld13 2 0 1 3
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consolidation therapy groups (with the duration of 

bortezomib being less than 6 months); however, no statis-

tical significance was found for differences between the 

experimental and control groups when the maintenance 

treatment was added to the meta-analysis. This is in accor-

dance with the result of a Phase III APEX trial in relapsed 

MM demonstrating that the neuropathy generally occurs 

in the first five cycles of bortezomib treatment, which is 

related to the accumulated dose; after the fifth cycle (with 

an accumulated dose of approximately 30 mg/m2), the 

incidence of neuropathy reaches a plateau, and increases 

since then by only 4% until the eighth and final cycle.27 

Moreover, administration adjustment of bortezomib, such 

as dose reduction, once weekly regimen,28 and subcutaneous 

administration,29,30 might help to reduce the incidence and 

severity of neuropathy. Therefore, the results in the present 

study indicated that bortezomib-based post-transplantation 

treatment, especially maintenance, was well tolerated and 

the treatment-related risks did not appear to outweigh the 

benefits of treatment.

In recent years, some clinical trials (including the ana-

lyzed three RCTs) showed that the benefits of bortezomib 

consolidation and maintenance were more evident in 

patients who had not previously achieved at least VGPR;11 

patients who achieved CR/nCR after their induction therapy 

have a tendency of getting better outcomes in terms of PFS 

and OS;31–33 cytogenetic abnormalities, such as t(4;14) and 

del(17p), might more or less influence the response and out-

come of bortezomib treatment;34,35 however, due to lack of 

patient-level data, such associations could not be confirmed 

in this meta-analysis. In addition, the difference in patient 

characteristics, induction regimens, and the frequency of 

transplantation between the two groups could be potential 

confounding factors interfering with the interpretation of our 

studies. Therefore, more qualified data or RCTs are required 

to confirm our analysis.

In conclusion, post-transplantation therapy (especially 

maintenance therapy) with bortezomib-based regimen 

contributes to improved response rate and PFS with a 

favorable safety profile. However, prolonged follow-up 

period is required to confirm the beneficial effect of 

bortezomib-based post-transplantation therapy conferred 

on OS.
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Table 2 Patient demographics and baseline disease characteristics

Author Number Median  
age (years)

Male  
(%)

M-protein isotype ISS stage

IgG (%) IgA (%) LC (%) Other (%) I (%) II (%) III (%)

Mellqvist et al11 e: 181 59.1 111 (59) 103 (55) 50 (26) 33 (18) 1 (1) 48 (38) 48 (38) 29 (23)
c: 183 58.7 109 (60) 116 (63) 39 (21) 25 (14) 3 (2) 58 (41) 44 (31) 39 (28)

cavo et al12 e: 160 57.4 96 (60) 98 (61.2) 30 (18.7) 31 (19.4) 1 (0.6) 79 (49.4) 56 (35) 25 (15.6)
c: 161 56.8 95 (59) 99 (61.5) 34 (21.1) 25 (15.5) 3 (1.9) 75 (46.6) 62 (38.5) 24 (14.9)

sonneveld13 e: 413 57 253 (61) 251 (61) 92 (22) 63 (15) 7 (1) 81 (20) 258 (35) 195 (26)
c: 414 57 247 (60) 234 (56.5) 97 (23.4) 78 (15.2) 5 (1.2) 144 (34.8) 124 (30) 107 (26)

Abbreviations: e, experimental group; c, control group; ig, immunoglobulin; lc, light chain; iss, international staging system.

Table 3 Bortezomib-based therapy of the included studies

Author Intervention B exposure  
history in E 
number (%)

Median  
duration of 
bortezomib 
(months)

Median  
follow-up  
(months)

Drugs (days administered) × no of cycles (duration, days)

E C

Mellqvist et al11 B: 1.3 mg/m² (1, 4, 8, 11) ×2 (21) 
then (1, 8, 15) ×4 (28)

Placebo  0 (0) 5 38

cavo et al12 B: 1.3 mg/m² (1, 8, 15, 22) ×2 (35)  
T: 100 mg (1–35) ×2 (35)
D: 40 mg (1, 2, 8, 9, 15, 16, 22, 23) 
×2 (35)

T: 100 mg (1–35) ×2 (35) 
D: 40 mg (1–4, 20–23) 
×2 (35)

160 (100) 2 30.4

sonneveld13 B: 1.3 mg/m² once every 2 weeks for 
2 years

T: 50 mg/day for 2 years 413 (100) 24 40

Abbreviations: e, experimental group; c, control group; B, bortezomib; T, thalidomide; D, dexamethasone.
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Figure S1 egger’s regression plot before (A) and after (B) “trim and filled” for the meta-analysis of end point ORR.
Notes: Pr, precision, the P-value of intercept. Pr 0.05, intercept is no bias.
Abbreviation: Orr, overall response rate.
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Figure S2 egger’s regression plot for the meta-analysis of end point cr/ncr.
Notes: Pr, precision, the P-value of intercept. Pr 0.05, intercept is no bias.
Abbreviation: cr/ncr, complete response and near complete response.
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Figure S3 egger’s regression plot for the meta-analysis of end point PFs.
Notes: Pr, precision, the P-value of intercept. Pr 0.05, intercept is no bias.
Abbreviation: PFs, progression-free survival.
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Figure S4 egger’s regression plot for the meta-analysis of end point Os.
Notes: Pr, precision, the P-value of intercept. Pr 0.05, intercept is no bias.
Abbreviation: Os, overall survival.

Figure S5 egger’s regression plot for the meta-analysis of end point overall adverse events.
Notes: Pr, precision, the P-value of intercept. Pr 0.05, intercept is no bias.
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