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Inclusion criteria

[bookmark: _Ref165956398]1)	The patient has measurable, symptomatic multiple myeloma (MM) documented by the International Myeloma Working Group (IMWG criteria) [1]: myeloma-protein (M-protein) any concentration) in serum and/or urine or abnormal free light chain (FLC) ratio with elevated FLC concentration ≥10 mg/dl; bone marrow (clonal) plasma cells or plasmacytoma; and related organ or tissue impairment (end-organ damage including bone lesions). While the term used by the IMWG is “symptomatic myeloma”, some patients may not have symptoms but rather related organ or tissue impairment. Myeloma-related organ or tissue impairment includes the four CRAB findings (serum calcium, renal insufficiency, anemia, and bone lesions) and a group of other findings. Patients must have at least one of the following: serum calcium >0.25 mmol/l (1.0 mg/dl) above the upper limit of normal (ULN) or >2.75 mmol/l (11.0 mg/dl); renal insufficiency [creatinine >173 mol/l (2.0 mg/dl)]; anemia (hemoglobin 2 g/dl below the lower limit of normal or <10 g/dl; and bone lesions (lytic lesions or osteoporosis with compression fractures confirmed by magnetic resonance imaging or computed tomography); and other findings [symptomatic hyperviscosity, amyloidosis, or recurrent bacterial infections (>2 episodes in 12 months)]. Non-secretory myeloma is defined as absence of M-protein detectable by immunofixation in either serum or urine and normal serum FLC ratio in the presence of bone marrow clonal plasmacytosis ≥10% or plasmacytoma and related organ or tissue impairment. In phase I, but not in phase II, patients with no serum or urine M-protein and normal serum FLC ratio are eligible if they have ≥10% plasma cells in the marrow. Patients with non-secretory myeloma or non-measurable oligosecretory myeloma (i.e., elevated FLC concentration <10 mg/dl) are not eligible to participate in phase II.

2)	The patient has failed ≥2 prior MM therapies. Intensive chemotherapy followed by allogeneic stem cell transplantation counts as one therapy. Failure of therapy is defined as: failure to achieve at least a partial response (PR) after a period of therapy of adequate duration, in the investigator’s opinion, to see such a response; discontinuation of therapy due to toxicity, regardless of response status; or development of progressive disease after initial response (complete or partial) to prior therapy.

3)	The patient has an Eastern Cooperative Oncology Group performance status ≤2 at study entry [2].

4)	The patient is ≥18 years of age.

5)	The patient has completed any prior bortezomib or chemotherapy ≥4 weeks prior to entry (nitrosoureas ≥6 weeks), and prior radiotherapy and vaccine therapy ≥6 weeks prior to the first dose of study medication.

6)	If a patient has received prior treatment with thalidomide, lenalidomide, or high-dose steroids, these medications must be stopped ≥4 weeks prior to the first dose of study medication.

7)	Patients may continue on this study on a corticosteroid dose equivalent to ≤20 mg prednisone or ≤4 mg dexamethasone daily if they have been taking that much for ≥2 weeks prior to study entry.

[bookmark: _Ref155681482]8)	The patient has resolution of all clinically significant toxic effects of prior cancer therapy to grade ≤1 by the National Cancer Institute Common Terminology Criteria for Adverse Events Version 3.0 (NCI-CTCAE v3.0) [Oken et al. 1982], excluding the specification required in 9 and 10 below.

9)	The patient has adequate hematological function: absolute neutrophil count ≥1,000 cells/l, hemoglobin ≥9.0 g/dl (may be transfused to meet this requirement), and platelets ≥50,000 cells/l.

10)	The patient has adequate hepatic function: bilirubin ≤1.5 x ULN, and aspartate transaminase, and alanine transaminase each ≤5.0 x ULN.

11)	The patient has serum creatinine ≤1.5 x ULN or a calculated creatinine clearance >60 ml/min.

12)	The patient has provided signed informed consent. Written informed consent must be obtained prior to performing any study-related procedures.

13)	Women of child-bearing potential (WOCBP) must agree to use effective contraception, such as oral contraceptives, double-barrier method (condom plus spermicide or diaphragm), or abstain from sexual intercourse. WOCBP includes any female who has experienced menarche and who has not been surgically sterilized or is not postmenopausal (defined as amenorrhea ≥12 consecutive months). Male patients must be willing to use an appropriate method of contraception (e.g., condoms) or abstain from sexual intercourse and inform any sexual partners that they must also use an effective method of contraception (e.g., birth control pills) during the study. WOCBP must have a negative pregnancy test within 7 days of receiving study medication.
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Exclusion criteria

1)	The patient has a significant uncontrolled intercurrent illness including, but not limited to: uncontrolled infection requiring antibiotics; clinically significant cardiac disease (class III or IV of the New York Heart Association classification); unstable angina pectoris; angioplasty, stenting, or myocardial infarction within 6 months; uncontrolled hypertension (i.e., systolic blood pressure >160 mmHg, diastolic BP 100 mmHg), found on two consecutive measurements separated by a 1-week period; clinically significant cardiac arrhythmia; uncontrolled diabetes; or intracranial disease or epidural disease.

2)	For phase II only, the patient has a non-secretory myeloma, including normal FLC ratio.

3)	The patient has grade >1 sensory and/or motor neuropathy.

4)	The patient has known human immunodeficiency virus infection or acquired immunodeficiency syndrome-related illness.

5)	The patient has a known hepatitis B or C infection or other active liver disease.

6)	The patient has received monoclonal antibodies within 6 weeks of study entry.

7)	The patient is pregnant (confirmed by β-chorionic gonadotropin testing) or lactating.

8)	The patient is taking immunosuppressive therapy other than low–moderate dose corticosteroids (see inclusion criterion 7).

9)	The patient has a psychiatric illness, disability, or social situation that would compromise their safety or ability to provide consent, or limit compliance with study requirements.

10)	The patient has experienced a hypersensitivity reaction to monoclonal antibodies or other therapeutic proteins, and the reaction could not be controlled or prevented on subsequent infusion with standard therapies such as antihistamines, 5-HT3 antagonists, or corticosteroids.
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