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26 Abstract
27 Objective/background: Chemotherapy followed by autologous hematopoietic stem cell trans-
28 plantation (HSCT) remains the standard treatment for multiple myeloma (MM). Thalidomide or
29 bortezomib may be combined with cyclophosphamide and dexamethasone, in what are known
30 as the CTD and VCD protocols, respectively. The objective of this study was to evaluate the
31 clinical characteristics and response rates obtained with CTD and VCD, observing whether
32 the inclusion of bortezomib to treat MM patients in Brazil increases therapeutic efficiency.
33 Methods: Forty-three MM patients treated with induction protocols CTD and VCD between Jan-
34 uary 2010 and March 2015 were included. The parameters analyzed were staging, frequency of
35 comorbidities prior to treatment, response rates obtained at each induction cycle, progression-
36 free survival, and overall survival of patients.
37 Results: Very good partial response and complete response obtained with the VCD protocol
38 were superior, compared with the CTD treatment. The presence of comorbidities was similar
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39 in the two groups, except kidney failure, which prevailed in the VCD group. Also, 78.3% and
40 48.3% of patients treated with the VCD and CTD protocols underwent autologous HSCT, respec-
41 tively. In patients given the VCD protocol, 45.5% had complete response before autologous
42 HSCT. Among those given CTD, this number was only 7.1% (p = 0.023). Disease progression after
43 autologous HSCT did not differ between the two groups.
44 Conclusion: VCD afforded better responses than the CTD protocol, and improved patient con-
45 dition before autologous HSCT. However, more studies are necessary including more patients
46 and addressing various clinical conditions, besides the analysis of cost-effectiveness of these
47 treatments.
4849 � 2017 King Faisal Specialist Hospital & Research Centre. Published by Elsevier Ltd. This is an
50 open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
51 nd/4.0/).

52

53 Introduction

54 Multiple myeloma (MM) is a malignant neoplasm of B cells
55 characterized by the uncontrolled proliferation of plasma
56 cell in the bone marrow and by the presence of monoclonal
57 protein (M-protein) in serum and urine. The condition repre-
58 sents 1% of all neoplasms and 13% of hematologic neoplasms
59 [1]. The main clinical manifestations of MM are bone dis-
60 ease, kidney failure, hypercalcemia, and high risk of devel-
61 oping infection [1,3].
62 Currently, several therapeutic protocols are used to
63 treat MM [4]. Induction chemotherapy followed by autolo-
64 gous hematopoietic stem cell transplantation (HSCT) con-
65 tinues to be the standard treatment to patients that are
66 eligible for transplantation [5,6]. Phase II studies have sug-
67 gested the use of protocols based on three drugs during the
68 induction stage, although four classes of drugs are com-
69 monly used, such as corticosteroids, alkylating agents,
70 immunomodulators, and proteasome inhibitors [7,8]. In
71 recent years, proteasome inhibitors such as bortezomib
72 and immunomodulators such as thalidomide have promoted
73 considerable clinical progress in the treatment of MM [9,11].
74 Thalidomide acts against MM cells, and may be pre-
75 scribed both at remission and in a recently diagnosed dis-
76 ease, mainly when combined with other agents, such as
77 dexamethasone. The reason for including thalidomide in
78 induction therapy strategies to treat patients eligible for
79 transplant is due to the better response rates and
80 progression-free survival, when compared with strategies
81 that do not include the drug. Thalidomide does not cause
82 myelosuppression, and the good overall tolerance as well
83 as the acceptable incidence of side effects is further advan-
84 tages in using the drug in induction strategies [12]. Cur-
85 rently, the Brazilian health service includes thalidomide as
86 one of the drugs used in induction therapy before autolo-
87 gous HSCT [5,13]. The cyclophosphamide, thalidomide,
88 and dexamethasone (CTD) drug protocol are the most effi-
89 cacious, with good response rates and less adverse effects,
90 compared with more traditional strategies [1,13]. Although
91 some studies have discussed the good results of thalidomide
92 in induction therapy such as prolonged progression-free sur-
93 vival and good overall survival, the drug has also been shown
94 to induce no improvement in overall survival [13]. The main
95 adverse effects of thalidomide are peripheral neuropathy,
96 constipation, and somnolence, though deep vein thrombo-
97 sis, pulmonary embolism, and fatigue are also observed in

98some cases [14,16]. In Brazil, thalidomide is used because
99its analog lenalidomide is not approved by the country’s
100drug control authority.
101Bortezomib (Velcade) was the first proteasome inhibitor
102approved by the USA Food and Drug Administration for the
103treatment of MM and mantle cell lymphoma [17,18]. The
104drug acts in the ubiquitin–proteasome pathway, inhibiting
105proteasome 26S, an enzyme that degrades abnormal pro-
106teins, mainly those with a role in the cell cycle [17,18].
107Importantly, the prescription of bortezomib is indicated
108by the Diagnostic and Therapeutic Guidelines Multiple Mye-
109loma, and the clinical results have been promising both in
110the treatment of relapsing and refractory MM [14], and of
111newly diagnosed cases of the condition [21,22]. However,
112the treatment with bortezomib is rather costly, and Brazil’s
113national health service does not reimburse therapy costs
114privately paid by patients [20]. Besides being the treatment
115of choice for patients who may or may not be eligible for
116autologous HSCT [19], prescription of bortezomib is indi-
117cated in maintenance therapeutic protocols due to
118increased survival, compared with conventional treatments
119[18,22]. The bortezomib–cyclophosphamide–dexametha
120sone (VCD) protocol affords good results and fast response.
121Although peripheral neuropathy may be one of the adverse
122effects of VCD, toxicity of the protocol is manageable and
123may be reverted [21,23]. Protocols based on bortezomib
124are prescribed to patients who are eligible or not for trans-
125plantation. When followed by HSCT and maintenance ther-
126apy, bortezomib protocols are prescribed to high or
127intermediate risk patients or even to those that present
128the t(4;14) translocation. The reasons are the good com-
129plete response (CR) rates afforded by bortezomib and the
130power to maintain them. Bortezomib protocols are also
131the main choice in the early treatment of acute kidney fail-
132ure caused by light-chain nephropathy, since the pharma-
133cokinetics and the primary metabolic pathway of the
134compound are not affected by kidney failure [18,22,24].
135Although peripheral neuropathy and thrombocytopenia are
136the main adverse effects of bortezomib, and the compound
137has only a weak relationship with increased risk of throm-
138boembolism [11,25].
139An indirect systematic review comparing melphalan,
140prednisone, and bortezomib with melphalan, prednisone,
141and thalidomide did not observe any difference in
142progression-free survival or in overall survival, although
143the melphalan, prednisone, and bortezomib scheme were
144shown to induce better CR and less adverse effects [27].
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