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Abstract

Introduction: Bortezomib has significantly improved multiple myeloma (MM) response rates, but strategies for choosing
bortezomib-based regimens for initial MM therapy are not standardized. Here, we describe four bortezomib-based therapies
in Chinese MM patients to determine the optimal chemotherapeutic approach.

Methods: Newly diagnosed symptomatic MM patients at three hematological centers between February 1, 2006 and May
31, 2013 were treated with therapies including bortezomib plus dexamethasone (PD) or combinations of PD with either
adriamycin (PAD), cyclophosphamide (PCD) or thalidomide (PTD) for every 28 days.

Results: The overall response rate of all the 215 eligible patients was 90.2%. The ORR for PCD, PAD, PTD and PD were 97.4%,
93.2%, 85.3% and 77.8% while the effects with VGPR or better were 63.7%, 62.7%, 44.2% and 37.8%, respectively. The effect
of ORR, VGPR and CR/nCR for the PCD regimen was better than the PD protocol. Median PFS for all patients was 29.0
months with significant differences observed among treatment groups. Median OS of all the patients was not reached, but
three-drug combinations were superior to PD alone. Frequently observed toxicities were neutropenia, thrombocytopenia,
fatigue, infection, herpes zoster, and peripheral neuropathy. The incidence of peripheral neuropathy (PN) in PTD group was
significantly higher than other three groups, especially grade 2–3 PN. Treatment with anti-viral agent acyclovir significantly
reduced the incidence of herpes zoster.

Conclusions: Our experience indicated that bortezomib-based regimens were effective and well-tolerated in the Chinese
population studied; three-drug combinations PCD, PAD were superior to PD, especially with respect to PCD.
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Introduction

Multiple myeloma (MM) is a malignant neoplasm of bone

marrow plasma cells, representing the second most common

hematologic malignancy worldwide [1]. Median survival for MM

has historically been approximately 3–5 years with 5–8% of

patients experiencing complete remission (CR) upon treatment

with conventional therapy, such as melphalan and prednisone

(MP) or vincristine, doxorubicin, dexamethasone (VAD), prior to

the advent of novel therapies [1–3]. Bortezomib, a reversible

inhibitor of the 26S proteasome, has anti-tumor activity conferred

by multiple mechanisms. Clinical studies suggest that bortezomib

is effective for the treatment of MM and offers improved remission

and better survival [3–7]. At present there are bortezomib based

combination chemotherapy with 2 or 3 drugs, but there is no clear

strategy for choosing a regimen for different patients since few

clinical trials are supported. Thus, we retrospectively analyzed the

efficacy and adverse effects experienced by MM patients who

received combination therapy based on bortezomib as the first-line

therapy from three hematological centers in China and we report

our findings here.

Materials and Methods

Patients
The study protocol was approved by the research ethics

Committee of the First Affiliated Hospital, College of Medicine,

Zhejiang University. All patients provided written informed

consent and received bortezomib-based combination chemother-
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apy as first-line treatment. Patients with newly diagnosed

symptomatic MM between February 1, 2006 and March 31,

2013 in three hematological centers who displayed either

measurable blood or urine monoclonal protein (M protein) were

included in this study. The diagnostic criteria were primarily

derived from the World Health Organization (WHO) and we used

both the International Staging System (ISS) and the Durie-Salmon

(DS) staging for assessing patients.

Treatment
Patients received bortezomib-based combination chemotherapy

in 28-day cycles as follows: bortezomib plus dexamethasone (PD)

or three-drug combinations of PD with Adriamycin (PAD),

cyclophosphamide (PCD) or thalidomide (PTD). Among the

above regimens, bortezomib (1.3 mg/m2) was given intravenously

on days 1, 4, 8, 11, whereas dexamethasone (20 mg/day) was

given intravenously on days 1–2, 4–5, 8–9, 11–12, adriamycin

(10 mg/m2) was given intravenously on days 1–4, cyclophospha-

mide (200 mg/m2) was given intravenously on days 1–4 and

thalidomide (100 mg) was administered orally each day.

Twenty patients received autologous stem cell transplantation

(ASCT) after induction therapy including 3 cases who received

PTD induction therapy, 4 cases who received PD, 5 cases who

received PCD and 5 cases who received PAD. After induction

therapy or ASCT, patients were given thalidomide (100 mg/d) for

maintenance treatment until progression was observed or until

they could not tolerate treatment due to adverse reactions.

Acyclovir was gived to 7 patients in the PTD group and to

patients in the other groups. Routine anti-coagulation or anti-

thrombotic agents were not used.

Response and Adverse Events Assessment
The International Melanoma Working Group (IMWG) uniform

response criteria were used for the evaluation of response,

including CR, very good partial response (VGPR), partial response

(PR), stable disease (SD) and progressive disease [8]. Progression-

free survival (PFS) was calculated from the time of first treatment

to the time of progressive disease or until the time of the last

follow-up or until a patient death. Overall survival (OS) was

calculated from the time of start of therapy initiation until the date

of death from any cause or to the time of the last follow-up.

Adverse events were assessed at each visit and graded according to

the National Cancer Institute’s Common Terminology Criteria

(version 3.0; NCI-CTC 3.0).

Statistical Analysis
All patients were followed-up until June 30, 2013, and patient

assessment of patients began after one course of chemotherapy.

Clinical characteristics, adverse effects rates and the 3-year OS

and PFS rates were analyzed by the Pearson x2 test. Response

rates were compared with multivariate logistic regression analysis,

odds ratios (ORs) and 95% confidence intervals (CIs) were

estimated by logistic regression. Kaplan-Meier methods were used

to generate survival distribution graphs and differences in survival

(e.g., PFS and OS) and statistically compared by the log-rank test.

Multivariate analyses of prognostic factors were performed using

Cox regression modeling. All probability values were two-sided

and A P-value of 0.05 indicated statistical significance. All the data

can be found in the Supporting Information files of the submission.

Results

Patient Characteristics
Two hundred and fifteen patients with MM were eligible for

inclusion in this retrospective analysis, including a total of 135

male patients and 80 female patients, and the male-to-female ratio

was 1.7:1. The median age at diagnosis was 60 years (range, 31–83

years). Of all the patients, 79.0% (170/215) were in stage III by

DS staging while 76.3% (164/215) were in stage II and III by ISS

staging. Baseline patient characteristics were well-balanced. The

baseline demographic and disease characteristics of patients in

deferent treatment groups were listed in Table 1.

Number of Cycles and Responses
A total of 215 patients received 1 to 8 cycles of treatment with

median of 3 cycles, including 36 cases only receiving 1 cycle, 41

cases receiving 2 cycles, 55 cases receiving 3 cycles, 83 cases

receiving 4 or more cycles of chemotherapy. Response rates were

listed in Table 2.

Overall response rate ($PR, ORR) of all the 215 eligible

patients was 90.2% including 26.5% VGPR and 28.4% CR/nCR.

Table 2 depicts details about ORR and treatment groups.

The patients received PCD or PAD demonstrated significant

higher ORR compared to PD (97.4%, 93.2% vs 77.8%, P = 0.009,

0.037). The response rate defined as VGPR or better in the all

patients was 54.9%. Response rates defined as VGPR for PCD

and PAD were significantly higher than PD (27.3%, 28.8%, vs

17.8%, P = 0.011, 0.037). Rates of patients received CR/nCR in

PCD and PAD were higher than PD (36.4%, 33.9%, vs 20.0%,

P = 0.005, 0.017). Patients receiving bortezomib-based therapies

had a rapid treatment response with respect to ORR (77.2%) after

one cycle, especially for the PCD group which performed better

than other regimens and was superior to PD (especially for better

than VGPR). Response for four regimens after every cycle are

depicted in Table S1.

PFS and OS
The median duration of follow-up for the 215 patients from

diagnosis was 22.5 months (range, 2.0–64.0 months). The median

PFS of the 215 patients was 29.0 months (95% CI: 21.6–36.4

months). The median PFS was 27.0 months (95% CI: 15.9–38.1

months) for patients who received PDT, and 23.0 months (95%

CI: 10.1–35.9 months) for those in the PD group and median PFS

for PCD and PAD groups were not reached. There were

significant differences among the groups and with respect to

multivariate analysis (Fig. 1A, Table 3). Respective 3-year PFS was

71.466.1%, 70.367.1%, 50.269.7%, 46.169.8% in PCD, PAD,

PTD and PD regimens. The 3-year PFS rate of PCD was

significantly higher than PTD and PD (x2 = 4.752, 7.414,

P = 0.029, 0.006), but without statistical significance compared to

PAD (x2 = 0.060, P = 0.806). The 3-year PFS rate of PAD was

significantly higher than PD (x2 = 5.524, P = 0.019), but without

statistical significance compared to PTD (x2 = 3.491, P = 0.062).

The 3-year PFS rate of PTD was not statistically higher than PD

(x2 = 0.086, P = 0.769).

At the time of analysis, 33 (15.3%) patients had died, including

10 patients who had received PTD, and 14 patients in the PD

groups, 7 patients in the PCD group and 2 in the PAD group died

from treatment-related issues and MM. The median OS of the 215

patients was not reached at 64 months in either treatment arm and

there were significant differences among groups (P = 0.005;

Fig. 1B). The median OS for the PD arm was 44.0 months

(95% CI: 39.2–48.8 months) while other arms were not reached,

but the median OS for PTD, PCD and PAD was significantly
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longer than PD (P = 0.015, 0.013, 0.023). Respective 3-year OS

was 86.365.3%, 75.1611.0%, 75.568.1%, 65.368.8% with

PCD, PAD, PTD and PD regimens. The 3-year OS rate of

PCD was significantly higher than PD (x2 = 7.456, P = 0.006), but

this was not statistically significant compared to PAD and PTD

(x2 = 2.680, 1.421, P = 0.102, 0.233). The 3-year OS rate for PAD

and PTD were not statistically higher than PD (x2 = 1.253, 1.324,

P = 0.263, 0.250). The 3-year OS rate of PAD was not statistically

higher than PTD (x2 = 0.042, P = 0.838). Comparing multivariate

analysis of risk factors for PFS and OS, we found that patient’s age

at diagnosis, a higher D-S stage and the number of induction

therapy cycles significantly affected patients’ PFS and OS, certain

cytogenetic abnormalities also affected OS, but these had little

influence on PFS whereas ISS stage had no effect on PFS and OS

(Table 3).

Adverse Events
Treatment-related deaths in the subgroups included 15 patients

(7.0% of total recruited patients), for whom infection-related

deaths accounted for most (N = 12) of the case. No significant

difference in treatment-related deaths was observed between

groups. Fequently observed hematologic toxicities (Grade 3/4)

were: thrombocytopenia (15.9%), neutropenia (14.0%) and

anemia (7.9%). Among the patients in every subgroup, there was

no significant difference observed in grade 3 to 4 hematological

toxicities. The most common non-hematologic toxicities included

(all Grades) peripheral neuropathy (55.5%), fatigue (26.8%),

infection (23.2%), constipation (20.7%), herpes zoster (15.9%)

and diarrhea (14.0%) (Table 4).

The incidence of constipation for PTD arm was significantly

higher than PCD, PAD, PD groups (x2 = 5.002, 12.240, 9.876,

P = 0.025, ,0.001, 0.002). The incidence of diarrhea for PTD arm

was significantly higher than PD groups (x2 = 5.577, P = 0.048).

The incidence of herpes zoster in the PTD was 40.0% which was

significant higher than PCD (13.6%), PAD (8.6%) and PD (6.1%)

group (x2 = 8.568, 14.552, 12.641, P = 0.003, ,0.001, ,0.001),

respectively). Peripheral neuropathy of all grades was more

frequently reported in patients in the PTD group compared to

the PD, PCD and PAD groups (83.3% vs 51.5%, 45.7%, 48.5%)

(x2 = 4.819, 18.848, 11.182, P = 0.028, ,0.001, 0.001). The

incidence of grade 2 to 3 peripheral neuropathy for PTD arm

was significantly higher than PCD, PAD and PD groups

(x2 = 7.562, 14.190, 9.584, P = 0.006, ,0.001, 0.002). There was

no significant difference in other treatment-related adverse events

among groups.

Discussion

MM is one of the most frequently observed hematologic cancers

With an incidence in China of 1–2 per 100,000. Patients who can

achieve CR are reported to be significantly improved with respect

to PFS and OS whether in the patients received high-dose

chemotherapy with ASCT or without ASCT, or relapse/

refractory patients [7,9–13]. Recently years, many prospective

randomized clinical trials have pushed forth advances in the

treatment of MM with targeted drugs, such as bortezomib-,

thalidomide-, and lenalidomie-based regimens, effects of which

have been reported to be significantly better than traditional

therapies [1–6]. However, few clinical trials have compared

Table 1. Patient characteristics and baseline demographics.

Total PCD PAD PDT PD

Variable (n = 215) (n = 77) (n = 59) (n = 34) (n = 45)

Age, n(%)

,65 152(70.7) 53(68.8) 50(84.7) 24(70.6) 25(55.6)

$65 63(29.3) 24(31.2) 9(15.3) 10(29.4) 20(44.4)

Gender, n(%)

Male 135(62.8) 35(45.5) 45(76.3) 24(70.6) 31(68.9)

Female 80(37.2) 32(41.6) 24(40.7) 10(29.4) 14(31.1)

Type of myeloma, n(%)

IgA 59(27.4) 23(29.8) 17(28.8) 7(20.6) 12(26.8)

IgG 101(47.0) 33(42.9) 26(44.1) 22(64.7) 20(44.4)

IgD 4(1.9) 0(0.0) 1(1.7) 1(2.9) 2(4.4)

Light chain 50(23.3) 21(27.3) 14(23.7) 4(11.8) 11(24.4)

Biphenotypic (IgG, IgA) 1(0.5) 0(0.0) 1(1.7) 0(0.0) 0(0.0)

Durie-Salmon Staging, n(%)

1A 10(4.7) 2(2.6) 3(5.1) 2(5.9) 3(6.7)

2A 35(16.3) 10(13.0) 9(15.3) 5(14.7) 11(24.4)

3A 117(54.3) 47(61.0) 34(57.6) 17(50.0) 19(42.2)

3B 53(24.7) 18(23.4) 13(22.0) 10(29.4) 12(26.7)

International Staging System Staging, n(%)

1 51(23.7) 20(26.0) 13(22.0) 4(11.8) 14(31.1)

2 79(36.7) 28(36.3) 23(39.0) 16(47.0) 12(26.7)

3 85(39.6) 29(37.7) 23(39.0) 14(41.2) 19(42.2)

doi:10.1371/journal.pone.0099174.t001
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regimens to develop a strategy to direct initial MM treatment,

especially for the OS and patient quality of life [14].

At this time, regimens in China are mainly bortezomib-based

therapies, including doublet regimens (PD), and triplet regimes

such as PCD, PAD and PTD. Bortezomib, as a component of

these protocols is given 1.3 mg/m2 twice a week, or 1.5 mg/m2

once a week. Dexamethasone is given at 160 mg for every course

and sometimes as high as 480 mg every course. In our analysis,

bortezomib was given twice a week and dexamethasone was

administered at 160 mg for every course. ORRs reached 65–88%

for the PD regimen, including at least 30–40% VGPR and about

20% CR/nCR [3,15–17]. A phase 3 clinical trial IFM 2005-01

reported that in newly diagnosed patients who were suitable for

ASCT, the ORR, CR/nCR, and effects better than VGPR for PD

was 78.5%, 14.8% and 37.7%, respectively. The same results were

observed in patients with poor disease stage or with adverse

chromosomal abnormalities [3]. However, PD offered slight

advantages with respect to PFS and OS but these were not

statistically significant. The ORR of patients who received PD in

our study was 77.8%, including 20.0% with CR/nCR and 17.8%

of VGPR as reported.

Adding another drug to the PD regimen, such as an

immunomodulatory agent, thalidomide or a conventional chemo-

therapeutic such as adriamycin or cyclophosphamide can achieve

ORR as high as 90% with at least 60–70% VGPR and 40–50%

CR/nCR [7,18,19–22]. In our study patients received treatment

with median cycles of three drugs and above 30% cases only

received 1 or 2 cycles, among which the PCD regimen had the

optimal efficacy. With ORR, VGPR and CR/nCR rates for PCD

of 97.4%, 27.3%, and 36.4%, these treatment modalities were all

superior to PD. The effect of PAD was similar to PCD but PTD

was only slightly better than PD. Because Cyclophosphamide has

fewer adverse effects and is less expensive, a PCD regimen should

gain favorable attention over time. In a phase II clinical trial [18]

ORR, VGPR or better and CR/nCR rates were better for

patients who received total four courses of PCD (28 days with
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Figure 1. Kaplan-Meier survival curves for patients who
received PCD, PAD, PTD and PD. 1A: Median PFS of the 215
patients was 29.0 months (95% CI: 21.6–36.4 months). Median PFS was
27.0 months (95% CI: 15.9–38.1 months) for patients who received PDT,
and 23.0 months (95% CI: 10.1–35.9 months) in PD respectively whereas
the median PFS for PCD and PAD were not reached but with significant
differences were observed among the groups (P = 0.047). The respective
3-year PFS was 71.466.1%, 70.367.1%, 50.269.7%, 46.169.8% with
PCD, PAD, PTD and PD regimens, respectively. 1B: Median OS of the
215 patients was not reached at 64 months in either treatment arm and
significant differences were observed among the groups (P = 0.005; Fig.
1B). Median OS for the PD arm was 44.0 months (95% CI: 39.2–48.8
months) and this was not reached in the other treatment arms. Median
OS for PTD, PCD and PAD was significantly longer than the PD group
(P = 0.015, 0.013, 0.023). The respective 3-year OS was 86.365.3%,
75.1611.0%, 75.568.1%, 65.368.8% for the PCD, PAD, PTD and PD
regimens.
doi:10.1371/journal.pone.0099174.g001
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every course, bortezomib was used twice per week, CTX at

1,200 mg/m2, dexamethasone at 480 mg every course). ORR,

VGPR or better and CR/nCR rates were 88%, 61% and 39%

respectively and the treatment onset of action was rapid. We

observed similar effects with PCD. However, PCD with

bortezomib once a week and less dexamethasone has similar

effects with less adverse reaction [22].

Three-drug combinations were more effective than PD

regimen, and for PFS, a three drug combination was better and

OS was superior to PD. The median OS for the PD arm was 44.0

months while other arms were not reached, Respective 3-year OS

was 86.3%, 75.1%, 75.5%, 65.3% with PCD, PAD, PTD and PD

regimens, respectively. Because ours was only a retrospective study

and the data can be affected by many factors although all the

treatment center reach the consensus of MM. Therefore, further

prospective randomized clinical trials are needed to confirm the

induction treatment effect on PFS and OS.

At present, prognostic factors of patients with MM include host

factors, such as age, abnormal cytogenetics, D-S stage and ISS

stage [23]. ISS stage was derived from more than 11,000 patients

and based on serum beta 2-microglobulin and albumin measure-

ments and this criteria defines three risk groups with median

survivals of 62, 44 and 29 months, respetcively [24]. In our study,

ISS appears to be less helpful for predicting PFS and OS in

Table 3. Multivariate Analysis of Risk Factors for PFS and OS.

PFS OS

Risk Factor HR 95%CI P HR 95%CI P

Age 1.039 1.013–1.066 0.003 1.053 1.013–1.095 0.009

DS stage 1.735 1.166–2.582 0.007 1.914 1.012–3.621 0.046

ISS stage 0.992 0.685–1.437 0.967 0.726 0.387–1.364 0.320

FISHa 1.189 0.886–1.594 0.249 1.690 1.127–2.534 0.011

Regimensb 0.491 0.286–0.845 0.010 0.283 0.132–0.608 0.001

Cyclesc (N) 0.811 0.662–0.994 0.043 0.603 0.438–0.831 0.002

Abbreviations: OS, overall survival; PFS, progression-free survival; HR, hazard ratio; CI, confidence intervals;
DS, Durie-Salmon; ISS, International Staging System; FISH, interphase fluorescence in situ hybridization;
aPatients with abnormalities of 13q14, 1q21, 14q32 and 17p13 compared with no FISH abnormalities.
bThree-drug combinations compared with PD.
cPatients with 3 number of cycles or more compared with less than 3 cycles.
doi:10.1371/journal.pone.0099174.t003

Table 4. Treatment-related adverse events.

Total PDT PCD PAD PD

Adverse events, n(%) (n = 215) (n = 34) (n = 77) (n = 59) (n = 45)

Hematologic events(3/4 grade)

Neutropenia 23(14.0) 4(13.3) 11(16.7) 5(14.3) 3(9.1)

Thrombocytopenia 26(15.9) 6(20.0) 10(15.2) 6(17.1) 4(12.1)

Anemia 13(7.9) 3(10.0) 7(10.6) 2(5.7) 1(3.0)

Non-hematologic events (All grades)

Fatigue 44(26.8) 10(33.3) 18(27.3) 9(25.7) 7(21.2)

Infection 38(23.2) 10(33.3) 15(22.7) 6(17.1) 7(21.2)

Constipationa 34(20.7) 13(43.3) 12(18.2) 5(14.3) 4(12.1)

Diarrheab 23(14.0) 6(20.0) 12(18.2) 2(5.7) 3(9.1)

Pleural effusion and ascites 10(6.1) 4(13.3) 3(4.5) 1(2.9) 2(6.1)

Herpes zosterc 26(15.9) 12(40.0) 9(13.6) 3(8.6) 2(6.1)

Deep vein thrombosis 1(0.6) 1(3.3) 0(0.0) 0(0.0) 0(0.0)

Peripheral neuropathyd 91(55.5) 25(83.3) 34(51.5) 16(45.7) 16(48.5)

Grade 1 54(32.9) 11(36.7) 18(27.3) 13(37.1) 12(36.4)

Grade 2/3e 37(22.6) 14(46.7) 13(19.7) 5(14.3) 5(16.7)

aIncidence of constipation for the PTD arm was significantly higher than the PCD, PAD and PD groups (x2 = 5.002, 12.240, 9.876, P = 0.025, ,0.001, 0.002).
bIncidence of diarrhea for the PTD arm was significantly higher than the PD group (x2 = 5.577, P = 0.048).
cIncidence of herpes zoster for the PTD arm was significantly higher than the PCD, PAD and PD groups (x2 = 8.568, 14.552, 12.641, P = 0.003, ,0.001, ,0.001).
dPeripheral neuropathy of all grades was more frequently reported in patients in the PTD group compared to the other groups which was obviously higher than that of
the PCD, PAD and PD groups (x2 = 4.819, 18.848, 11.182, P = 0.028, ,0.001, 0.001).
eIncidence of grade 2 to 3 peripheral neuropathy for the PTD arm was significantly higher than the PCD, PAD and PD groups (x2 = 7.562, 14.190, 9.584, P = 0.006, ,0.001,
0.002). There was no significant difference in other treatment-related adverse events among groups.
doi:10.1371/journal.pone.0099174.t004
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Chinese populations [25], the results suggested that ISS had

limitation when used for MM patients in China, but further

randomized clinical trals are required to confirm this assertion.

Combination therapies based on bortezomib do not appear to

cause serious adverse events [3–7,15–22], and we found this to be

true as well. The most common non-hematologic toxicities

included peripheral neuropathy, fatigue, infection, constipation,

herpes zoster and diarrhea. Herpes zoster was documented in 5–

13% of cases in the US and Europe [6,15,26], but this was higher

in Asia [26–31]. In our study, the incidence of herpes zoster was

41.4% in patients of the PTD group without routine anti-viral

therapy, but much more lower in other groups with anti-viral

therapy. No serious adverse events emerged, so short-term

treatment with a low dose may be safe and effective [26,32].

Peripheral neuropathy (PN) is another frequent adverse event of

bortezomib but it is dose-limited and reversible [33–37]. However,

how it occurs is not clear. The incidence of PN was higher in this

study compared to reports from the US and Europe [15–19,33–

36], and this was true in the PTD group but whether bortezomib

combined with thalidomide increased the PN incidence and its

severity remained uncertain [20,21,33–36]. In our study, PN of a

grade 2 or higher was observed in nearly half of the patients who

received the PTD regimen, a finding that was significantly higher

than in other groups. And the discontinuation rate of thalidomide

maintenance in PTD group was higher than PCD, PAD and PD.

In fact, this may be a potential contributor to the reduced PFS in

PTD group versus other triplet agent therapies. further prospective

studies expanding the number of cases should be performed for a

more reliable result. However, there were no significant differences

among PAD, PCD and PD groups.

Deep vein thrombosis (DVT) is another common treatment-

related adverse event with bortezomib and other agents and it is

observed in 3–7% of patients in the US and Europe [18,38].

Patients who received PTD have a higher risk of DVT. In our

study, routine anti-coagulation or anti-thrombosis agents were not

used, and only one patient suffered from DVT/PE but did well

with treatment. This frequency may be related to race and

particulars of the local population and should be further studied to

draw conclusions.

In conclusion, a three-drug combination is superior to

bortezomib and dexamethasone, and PAD and PCD regimens

are more efficacious with fewer adverse reactions, and the therapy

is well-tolerated. In terms of the occurrence frequency and degree

of PN, PAD and PCD are superior to PTD, especially the PCD.

Considering drug toxicity, convenience and expense, we recom-

mend a PCD scheme as a first-line therapy for MM for initial

treatment.
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