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STUDY SUMMARY 
PROSPECTIVE MULTICENTER STUDY MYRE:  

Treatment of myeloma cast nephropathy 
 

STUDY OBJECTIVES In patients with multiple myeloma (MM) complicated with inaugural 
renal failure secondary to myeloma cast nephropathy (MCN), to 
evaluate the effect on renal function of: 

- bortezomib (Velcade ®) plus dexamethasone (Neodex®) (BD), 
compared with cyclophosphamide (Endoxan ®), plus bortezomib 
and dexamethasone (C-BD), in patients not requiring hemodialysis. 
- an intensive hemodialysis regimen using either a dialyzer with 
very high permeability to proteins (TheraliteTM), or a conventional 
high-flux dialyzer, combined with chemotherapy with BD, in 
patients requiring hemodialysis. 

Coordinating Investigator  Prof Jean Paul FERMAND, Department of Clinical Immunology, 
Hôpital Saint Louis, Paris 

Associate Coordinating 
Investigator 

Prof Frank BRIDOUX, Department of Nephrology, University 
Hospital Poitiers 

EXPERIMENTAL PLAN Prospective randomized multicenter controlled trial with two 
parallel groups stratified according to the requirement of 
hemodialysis 

NUMBER OF PATIENTS 284 patients (including 93 x 2 not requiring dialysis and 49 x 2 
requiring hemodialysis)   

NUMBER OF CENTRES 50 

CRITERIA OF 
RANDOMIZATION 

1. Renal failure (serum creatinine >170 µmol/l and/or estimated 
glomerular filtration rate (eGFR) calculated using the MDRD 
equation <40 ml/min/1.73m2. 
2. Secondary to MCN, probable (albumin <30% of total urine 
protein, albuminuria <500 mg/24h and urine albumin/creatinine 
ratio <300 mg/g), or biopsy-proven. 
3. Established diagnosis of multiple myeloma, with measurable 
serum monoclonal Ig by conventional electrophoresis, and/or Bence 
Jones proteinuria >0.5g/24h, and/or serum free LC level>2 x upper 
limit of normal (ULN), with abnormal kappa/lambda ratio. 
4. Absolute neutrophil count ≥1.0 x 109/L and platelet count ≥70 x 
109/L. 
5. Written informed consent. 

CRITERIA OF NON-
RANDOMIZATION 

1. Biopsy-proven AL amyloidosis. 
2. Severe pre-existing chronic kidney disease with eGFR <30 
ml/min/1.73 m2, not related to MM. 
3. Concomitant severe disease, including cancer (other than MM 
and with the exception of localized skin cancer such as basocellular 
carcinoma or squamous cell carcinoma) or non-malignant 
conditions. 
4. Positive HIV serology, active hepatitis B or hepatitis C infection, or 
active herpes/VZV viral infection. 
5. Patient treated with more than one course of anti-myeloma 
chemotherapy, and/or who received corticosteroid treatment with a 
total dose equivalent to more than 160 mg of dexamethasone, or 
more than 1 mg/kg/day of prednisone during 1 month. 
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 6. Hepatic insufficiency, AST (SGOT) and ALT (SGPT) >10 x ULN 
and/or persistent cholestasis (alkaline phosphatases or gammaGT 
>5 x ULN). 
7. Severe preexisting peripheral neuropathy. 
8. Any contraindication to high-dose steroids. 
9. Any contraindication to bortezomib treatment. 
10. Patient without affiliation to the French National Security 
system. 
11. Inability to comply with study procedures. 
12. In women of child bearing potential, a positive pregnancy test 
or breast feeding. 

PRIMARY ENDPOINT Improvement in renal function after 3 cycles of chemotherapy (at 
the latest 3 months after randomization), as evaluated by: 
- in patients requiring hemodialysis: the rate of hemodialysis 
independence 
- in patients not requiring hemodialysis: the rate of renal response 
defined by achievement of serum creatinine level ≤170 µmol/l 
and/or estimated glomerular filtration rate (GFR) calculated using 
the modified MDRD equation ≥40 ml/min/1.73m2 (i.e., renal 
function compatible with eligibility for intensive treatment of MM) 

SECONDARY ENDPOINTS • Improvement in renal function (same criteria) after 1 cycle of 
chemotherapy, after completion of the studied chemotherapy 
protocol, at 6 months and 1 year after randomization. 
• Complete renal recovery, defined by return to baseline level of 
serum creatinine or eGFR (if known), or by eGFR ≥60 ml/min/1.73m2 
after 1 and 3 cycles of chemotherapy, after completion of the 
studied chemotherapy protocol, at 6 months and 1 year after 
randomization. 
• Renal function, as evaluated by calculation of eGFR after 1 and 3 
cycles of chemotherapy, after completion of the studied 
chemotherapy protocol, at 6 months and 1 year after 
randomization. 
• Hematologic response, after 1 and 3 cycles of chemotherapy, after 
completion of the studied chemotherapy protocol, at 6 months and 
1 year after randomization. 
• Relapse-free survival, event-free survival and time to subsequent 
myeloma therapy, measured from randomization. 
• 12 month-overall survival. 
• Tolerance to treatment, particularly incidence of hematologic and 
peripheral nerve complications. 
 

DURATION OF STUDY Total duration: 4 years 
Duration of the inclusion period: 3 years 
Duration of participationand follow-up: 1 year 
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1. RATIONALE 

Renal failure is a severe and frequent complication in multiple myeloma (MM), occurring in 
nearly half of the patients during the course of the disease (Rayner 1991, Rota 1987). In more than two 
third of the cases, renal failure results from myeloma cast nephropathy (MCN) due to cast 
precipitation in the renal distal tubule lumens, secondary to the interaction of monoclonal 
immunoglobulin (Ig) light chains (LC) with uromodulin (Tamm-Horsfall protein) (Pirani 1987, Rota 1987, 
Sakhuja 2000). Ig LC, which are freely filtered through the glomerulus, are physiologically reabsorbed 
in the proximal tubular cells, through a mechanism of endocytosis mediated by a tandem of receptors 
(cubilin and megalin), and then degraded in the lysosomal compartment of the proximal tubular cell 
(Birn 2006). Therefore, MCN is nearly always observed in the context of high-grade MM, with 
production of large amounts of Ig LC exceeding the capacity of proximal tubular catabolism. Renal 
failure in MCN results not only from tubular obstruction by LC casts, but also from severe tubulo-
interstitial inflammation, characterized by infiltrates of macrophages, mononuclear cells and giant cells 
around casts, resulting in major damage of the tubulo-interstitial compartment (Pirani 1987). Tubulo-
interstitial inflammation is enhanced by massive proximal tubular reabsorption of monoclonal LC, 
leading to phosphorylation of MAP kinases (p38 MAPK) and activation of transcription factors (NF-κB, 
AP-1) that generate local production of pro-inflammatory cytokines such as tumor necrosis factor 
(TNF)-α, interleukin 6 and 8, and monocyte-chemoattractant protein (MCP)-1 (Batuman 2007). Cellular 
injury is accompanied by morphologic and functional alterations of proximal tubular cells, including 
epithelial-mesenchymal transition (Li 2008). MCN is usually triggered by various facilitating factors, 
namely dehydration, hypercalcemia, infections, contrast media, or nephrotoxic drugs (non-steroidal 
anti-inflammatory agents, diuretics, angiotensin conversing-enzyme inhibitors, or angiotensin receptor 
antagonists). The risk of MCN is also influenced by the amount of monoclonal light chains excreted in 
the urine, and it is particularly high in MM patients with Bence Jones proteinuria over 2 g/day (Cohen 
1984, Ronco 2001). 

MCN usually presents as acute or sub-acute renal failure, isolated or sometimes associated with 
general symptoms related to high tumour mass MM, such as skeletal pains secondary to lytic bone 
lesions.  

Renal prognosis of MCN remains poorly defined, with sometimes inconsistent data in the 
literature, mainly due to the lack of histopathological confirmation of renal lesions in most series. 
Furthermore, some of these series are old and in most cases, chemotherapy regimens varied greatly, 
including low or high-dose steroids. Moreover, renal response was usually not correlated with 
hematologic response assessed using modern tools, such as nephelometric assays for serum free LC. It 
is usually considered that renal function improves with treatment of MM in 50 to 60% of patients 
(Knudsen 2000), and in only 20 to 40% of those who require dialysis support (Clark 2005, Chanan-Khan 
2007). Recent data suggest that these results might be significantly improved with the use of modern 
chemotherapy agents such as bortezomib or thalidomide, combined with high-dose dexamethasone 
(Tosi 2004, Ludwig 2007, Kastritis 2007). It is generally assumed that persistence of renal failure 
despite chemotherapy is predictive of poor patient survival in MM. Indeed, in a retrospective series 
published in 1998, median survival was only 4 months in patients with persistent renal impairment, 
compared to 28 months in patients who experienced renal recovery after chemotherapy (Bladé 1998).  

Treatment of MCN relies on symptomatic measures and on the introduction of chemotherapy 
aiming at rapidly controlling the production of monoclonal LC by malignant plasma cells.  
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A) SYMPTOMATIC TREATMENT  

Symptomatic treatment is a key step in the management of MCN. It is based on the correction of 
precipitating factors (vigorous rehydration, correction of hypercalcemia and treatment of infections) 
with administration of sodium bicarbonate to obtain a urine pH ≥7. Indeed, acidic urine promotes the 
formation of myeloma casts, by enhancing homotypic aggregation of Tamm-Horsfall protein, and its 
interaction with urine free LC. Some reducing agents such as colchicine might theoretically inhibit the 
aggregation of Tamm-Horsfall protein with monoclonal LC but their benefit in clinical use remains 
unproven (Sanders 1992, Ronco 2001).  

Rapid removal of circulating monoclonal LC, through plasmapheresis or intensive hemodialysis 
using new protein-leaking dialyzers with high permeability to proteins, could also represent an 
interesting treatment strategy in MCN. In a randomized controlled study of 107 patients with acute 
renal failure (which type was not confirmed histologically) contemporary to the diagnosis of MM, 
plasmapheresis (5 to 7 exchanges of 50 ml/kg body weight) coupled with a chemotherapy regimen 
based on VAD (vincristine-adriamycine-dexamethasone), or melphalan plus prednisone, did not show a 
significant effect on a composite criterion defined by death, or dialysis-dependent renal failure, or 
severe renal failure with a glomerular filtration rate <30ml/min/1.73 m2, compared to chemotherapy 
alone (Clark 2005). Recently, Leung et al. have suggested that histological confirmation of MCN is 
critical to correctly interpret the effects of therapy in MM patients with renal failure. In a retrospective 
series of 40 patients, kidney biopsy, performed in 28 cases, showed pure MCN in 18 patients. Only in 
patients with biopsy-proven MCN, the combination of plasmapheresis with high-dose dexamethasone 
based chemotherapy induced improvement in renal function in 45% of patients and in 75 % of those 
whose serum free LC levels decreased by more than 50% with treatment. By contrast, no correlation 
between renal response and reduction in serum free LC levels was observed in patients without 
biopsy-proven MCN (Leung 2008). These data indicate that pathological confirmation of the nature of 
renal lesions is important to evaluate the impact of therapy in MM patients with renal failure.  

Recently, it was shown that an extended hemodialysis protocol, using a new generation dialyzer 
with very high permeability to proteins (Gambro HCO 1100™), was highly efficient in removing 
circulating free LC (with 35 to 70% reduction of serum free LC levels after 2 hours of hemodialysis) in 
patients with MM and severe renal failure. The authors tested a daily hemodialysis treatment strategy 
using this membrane as a complementary therapy in 5 patients with biopsy-proven MCN. Duration of 
dialysis sessions ranged between 2 to 12 hours, and in some cases, 2 or 3 dialyzers in series were used 
after the first or second dialysis sessions. Among the 5 patients, who all received various 
chemotherapy regimens containing dexamethasone, improvement of renal function with subsequent 
dialysis withdrawal was achieved in 3. Clinical tolerance of extended dialysis with the protein-leaking 
dialyzer HCO 1100™ was good, despite the fact, that, on account of the high membrane permeability 
to large molecules, a perfusion of 20 to 40 g of albumin was required at the end of each dialysis 
session (Hutchison 2007). In a subsequent series of 19 patients, a similar hemodialysis regimen 
associated with conventional chemotherapy based on cyclophosphamide (7 patients), thalidomide (14 
patients), vincristin/doxorubicin (1 patient), and high-dose dexamethasone (all patients), induced a 
significant reduction in the concentration of serum free LC in 13 patients (median reduction rate of 
85%, range: 50 to 97%). In these 13 patients, hemodialysis was withdrawn after 4 weeks (median time 
27 days, range: 13 to 120 days). In 6 patients, chemotherapy was stopped because of recurrent 
infectious complications: renal recovery occurred in one patient at day 105, whereas the 5 remaining 
patients were still dialysis-dependent. Survival of patients free of dialysis was significantly higher in this 
series (Hutchison 2009). 

Preliminary data from case reports indicate that daily dialysis sessions of 4 to 6 hours, using a 
single HCO 1100™dialyzer instead of 2 dialyzers in series, might be sufficient to obtain efficient 
removal of circulating LC and improvement in renal function (Bachmann 2008). The real benefit of this 
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new dialysis strategy in patients remains to be confirmed in large randomized trials dedicated to MM 
patients with severe renal failure and biopsy-proven MCN. 

B). CHEMOTHERAPY 

The choice and modalities of initial chemotherapy in patients with MCN remain poorly defined. 
Rapid introduction of treatment, immediately after diagnostic confirmation, is essential to obtain a 
swift and profound reduction in the rate of production of monoclonal LC and to induce a renal 
response, a key prognostic factor for patient survival.  

In young patients, improvement or recovery of renal function is also mandatory for 
consideration of eligibility for high-dose therapy, which is currently considered as the standard of care 
of symptomatic MM in this population. Intensive therapy usually consists of few courses of « classical » 
chemotherapy, followed by bone marrow stem cell mobilization through injections of growth factor 
with or without chemotherapy, stem cell collection, and then high-dose chemotherapy (usually based 
on an injection of 200 mg/m2 of melphalan) and re-injection of bone marrow stem cells. In patients 
over 65 years in age, who are not eligible to intensive therapy, the reference treatment consists either 
in classical 4-day monthly courses of melphalan plus prednisone per-os associated with daily low-dose 
thalidomide (Facon 2007), or in the oral melphalan plus prednisone regimen reinforced by bortezomib 
(San Miguel 2008).  

Most randomized controlled studies that demonstrated a benefit of intensive treatment 
compared to standard chemotherapy did not include patients with impaired renal function (usually 
defined as a serum creatinine level >150 µmol/L). Small series have shown that intensive treatment is 
feasible in myeloma patients with chronic renal failure, even in patients requiring chronic 
hemodialysis, but with significantly higher morbidity and mortality rates (Badros 2001, Knudsen 2005). 
In patients with dialysis-dependent renal failure, high dose therapy allows recovery of renal function in 
only few cases (Lee 2004). To date, the benefit over risk ratio of intensive therapy in myeloma patients 
with persistent renal failure remains uncertain and its indication and modalities are far from being 
established. Furthermore, even the choice of first-line chemotherapy in patients with multiple 
myeloma and inaugural renal failure is still poorly defined. Because of its anti-inflammatory properties, 
high-dose dexamethasone is considered as mandatory (Kastritis 2007). However, little attention has 
been paid to the agents that should be associated with high-dose steroids in this situation. Renal 
elimination of many agents used in the treatment of MM limits their use in patients with renal failure: 
for example, if an alkylating agent is considered, cyclophosphamide should be preferred to melphalan. 
The VAD regimen (Vincristine, Doxorubicin, Dexamethasone) has been widely employed, despite 
cardiac toxicity associated with doxorubicin and peripheral nerve complications with vincristine 
(Haubitz 2006).  

The recent introduction of novel agents, initially thalidomide, then the proteasome-inhibitor 
bortezomib, and, more recently, lenalidomide (Revlimid®), has modified the strategy of initial 
chemotherapy in MM with renal failure. Metabolism of thalidomide in patients with renal failure is 
poorly defined. Due to the risk of central nervous system side-effects, including seizures, thalidomide 
dose should not exceed 200 mg/day. Moreover, serum potassium levels should be closely monitored, 
as severe hyperkalemia has been described in thalidomide-treated myeloma patients with advanced 
renal failure (Fakhouri 2004). Bortezomib may be used without dose adaptation for the treatment of 
MM with renal failure, even in patients requiring hemodialysis, with safety and efficacy profiles similar 
to MM patients with preserved renal function (Jagannath 2005, Chanan-Khan 2007, San Miguel 2008). 
Bortezomib-related side effects mainly involve gastro-intestinal tract, bone marrow 
(thrombocytopenia) and peripheral nerve. Because of its potent inhibitory effect on Nf-κB mediated 
production of pro-inflammatory cytokines, which is likely to play a central role in tubulointerstitial 
inflammation in MCN, bortezomib appears as the molecule of choice as first-line therapy in MM with 
renal failure, in association with high-dose dexamethasone. Lenalidomide, which is mainly eliminated 
through the kidney, should be used with reduced dose adapted to the severity of renal failure. All 
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these new drugs, commonly used in combination with high-dose dexamethasone, have proven to be 
efficient in the treatment of myeloma in patients with preserved renal function, by inducing 
hematologic remission in most cases, usually within the first month. Moreover, a complete 
hematologic response is achieved in a significant proportion of patients, reaching 30% when these 
drugs are used in combination with dexamethasone and an alkylating agent (Mateos 2006). The 
impact on renal function of rapid very good hematologic responses obtained with novel agents has not 
been investigated in prospective controlled studies.  

Given these data, the combination of bortezomib and dexamethasone is currently the 
standard of care in MM with renal failure, even if it has not been evaluated prospectively, particularly 
regarding the duration of hematologic responses. It is likely that the duration of hematologic remission 
could be increased with the adjunction of an alkylating agent, which may further improve renal 
prognosis without inducing higher frequency of adverse events (San Miguel 2008).  

To address these issues, we have designed a prospective multicenter study that will evaluate 
the benefit of reinforcing the current reference regimen bortezomib-dexamethasone with 
cyclophosphamide. Cyclophosphamide is the most commonly used alkylating agent in patients with 
renal failure, and is part of the CTD (Cyclophosphamide-Thalidomide-Dexamethasone) regimen, 
currently given as first line therapy in MM in the UK (Kyriakou 2005, Sidra 2006). In a retrospective 
study, the Cyclophosphamide-Bortezomib-Dexamethasone (C-BD) regimen resulted in hematologic 
response rate of 75% (including complete responses), higher than that obtained with BD and with 
similar tolerance profile (Davies, 2007). In a prospective phase II study, Reeder et al have confirmed 
the efficacy of the C-BD regimen, with cyclophosphamide given orally, which produced a hematologic 
response rate of 88% and complete response or very good partial response rate of 39% (Reeder, 2009). 
The optimal dose of intravenous cyclophosphamide in association with BD was determined in another 
recent study (Kropff, 2009). 

2. STUDY OBJECTIVES 

The aim of the present randomized controlled phase III trial in patients with renal failure 
contemporary to the diagnosis of myeloma, or complicating the course of previously diagnosed but 
non-treated myeloma,is to evaluate the effect on renal function of: 

- The association of bortezomib plus dexamethasone, reinforced or not with cyclophosphamide in 
patients not requiring dialysis. Randomization will be stratified according to patient age and to 
the severity of acute kidney injury, based on AKIN classification. 

- An intensive dialysis regimen using either a conventional dialysis membrane, or the new 
generation protein-leaking HCO dialyzer 2.1 m2 in surface (TheraliteTM) in patients requiring 
hemodialysis. Given the small number of patients potentially enrollable within a reasonable 
duration of inclusion period, all will receive the same chemotherapy with dexamethasone and 
bortezomib. 

3. STUDY DESIGN 
The present study is a prospective randomized multicenter controlled trial with two parallel 

groups stratified according to the requirement of hemodialysis at the time of inclusion. Before 
randomization, all eligible patient will enter a screening/inclusion phase that will serve to validate 
inclusion criteria.  

A) INCLUSION/SCREENING PERIOD 

The study starts with a screening phase that will include all potentially eligible patients 
presenting with acute kidney injury and monoclonal gammopathy. This inclusion period is dedicated to 
secure the diagnosis of MCN, and to verify that significant renal impairment persists after symptomatic 
measures and correction of precipitating factors. Each patient will be considered potentially eligible 
when meeting the following criteria: 
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1. Age ≥18 years. 

2. Detectable serum and/or monoclonal immunoglobulin (Ig) (whatever its isotype) and/or 
isolated monoclonal LC.  

3. Renal failure with serum creatinine >170µmol/L and/or eGFR <40 ml/min/1.73 m2 (MDRD). 

4. Having received no more than one course of chemotherapy usually given for the treatment of 
MM or other lymphoid malignancy.  

5. Signed informed consent  

6. Affiliation to the national Social Security system. 

During the inclusion period, the following procedures are performed: 

- Correction of precipitating factors, such as dehydration through saline and alkaline fluid 
administration, withdrawal of nephrotoxic drugs, treatment of hypercalcemia, treatment of infections 
with antibiotics (if applicable). Alkaline therapy should aim at achieving a urine pH >6.5. The use of 
bisphosphonate therapy is permitted. Loop diuretics (furosemide, bumetamide) should be avoided, 
and, if necessary, used only after appropriate rehydration. 

- IV methylprednisolone pulses (Solumedrol®) 400 mg/day, or oral Dexamethasone 40 mg/day for 4 
days. 

- bone marrow aspiration (or biopsy if required), including molecular studies (FISH and/or PCR) 
according to local practice, and all explorations required for the diagnosis of MM. 
- in case of clinical suspicion of amyloidosis, a minor salivary gland biopsy, or other pertinent biopsy 
(abdominal fat) will be performed. 
- A kidney biopsy will be required in patients with urine albumin excretion above 500 mg/day, or urine 
albumin over creatinine ratio >300 mg/g, or if albuminuria represents ≥30% of proteinuria on urine 
protein electrophoresis. A kidney biopsy will be required in all patients presenting with anuria or 
requiring dialysis. In the other situations, the indication of a kidney biopsy should be evaluated in each 
patient, according to the local investigator’s judgement. It is highly recommended in patients with 
newly diagnosed MM revealed by AKI without any obvious precipitating factor, and in patients with 
IgM monoclonal gammopathy. 

B) RANDOMIZATION 

Randomization will be performed between day 4 and day 16 post-inclusion. However, patients 
with MM and renal failure who already received symptomatic measures (rehydration, correction of 
precipitating factors) and corticosteroid therapy equivalent to dexamethasone 40 mg or 
methylprednisolone (Solumedrol®) 400 mg for 4 days, can be randomized immediately. 

Randomization criteria are: 

1. Persistent renal failure (serum creatinine >170 µmol/L or eGFR <40 ml/min/1.73m2). 
2. Secondary to MCN, probable (albuminuria <30% of total proteinuria, with albuminuria <500 

mg/day, and urine albumin over creatinine ratio <300 mg/g, or proven by a kidney biopsy 
(whenever required by the clinical context or analysis of proteinuria). The association of AL 
amyloidosis with MCN is a criterion of exclusion. However, the association of MCN with amorphous 
linear peritubular monoclonal light chain deposits is not a criterion of exclusion, providing that 
there is no evidence of glomerular lesions (nodular glomerulosclerosis) related to light chain 
deposition disease. 

3. Confirmed diagnosis of multiple myeloma. The diagnosis of MM implicates the presence of 
significant bone marrow plasma cell infiltration. MM should secrete a measurable monoclonal Ig, 
i.e. with detectable serum monoclonal Ig by conventional electrophoresis, and/or Bence-Jones 
proteinuria >0.5g/j, and/or serum free LC level >2 x ULN, with abnormal kappa/lambda ratio. 
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4. Signed informed consent form for participating to the either the chemotherapy part of the study, or 
the hemodialysis part, as appropriate. 

5. Absolute neutrophil count ≥1.0 x 109/L and platelet count ≥70 x 109/L. 

Patients with any of the following exclusion criteria will not be randomized: 

1. Biopsy-proven AL amyloidosis. 
2. Any uncontrolled medical condition, co-morbidity, psychiatric disorder or biological abnormality 

that might interfere with subject’s participation or ability to sign an informed consent form. 
3. Severe pre-existing chronic renal failure (eGFR <30 ml/min/1.73 m2) (see appendix 1) not related to 

MM. 
4. Severe associated disease, either malignant (other than MM) or non-malignant (except for localized 

skin basocellular or squamous cell carcinoma). 
5. Positive HIV test, or active hepatitis B or C virus infection, or HSV/VZV viral infection. 
6. Patient who previously received more than one course of chemotherapy for the treatment of 

myeloma and/or corticoid therapy equivalent to more than 160 mg of dexamethasone, or more 
than 1 mg/kg/day of prednisone for a month (excluding methylprednisolone pulses during the 
inclusion phase). 

7. Hepatic insufficiency, AST (SGOT) and ALT (SGPT) >10 x ULN and/or persistent cholestasis (alkaline 
phosphatases or gammaGT >5 x ULN). 

8. Subjects with pre-existing severe peripheral neuropathy. 
9. Any contraindication to high-dose steroids. 
10. Any contraindication to bortezomib, particularly related to lung or pericardial disorders. 
11. Inability to comply with study procedures. 
12. In women of child bearing potential, a positive pregnancy test or breast feeding. 

 
4. RANDOMIZATION PROCEDURE 

Randomization will be centralized online, through a secured internet connection. 
Randomization lists will be predefined in each subgroup (patients requiring or not hemodialysis) and 
equilibrated according to permutation blocks, the size of which will be blinded to investigators. 

Two different situations will be distinguished: 
 

1. Patients not requiring hemodialysis at the time of randomization will be randomized to receive 
two different chemotherapy regimens: Bortezomib-Dexamethasone (BD), or Cyclophosphamide-
Bortezomib-Dexamethasone (C-BD).  

Randomization will be equilibrated according to age (over or less than 65 years) and to stage of 
acute kidney injury as defined by the AKIN criteria (cf appendix 2). When baseline serum creatinine 
level is not known, it will be calculated using the simplified MDRD equation, assuming a baseline GFR 
value of 75 ml/min/1.75 m2, according to the ADQI Workgroup recommendations (Bellono 2004).  

 
2. Patients requiring hemodialysis at the time of randomization will be assigned to an intensive 

hemodialysis protocol using either the new generation protein-leaking dialyzer Gambro TheraliteTM, or 
a conventional high-flux membrane. Given the small number of patients potentially randomized in this 
part of the study, all will receive the same chemotherapy regimen with Bortezomib-Dexamethasone.  

 
Randomization will be equilibrated according to age (over or less than 65 years) and, if 

applicable, on prior randomization of chemotherapy (i.e. patients enrolled in the first part of the study 
who will require hemodialysis before the second course of chemotherapy will be randomized on a 
separate list, in order to equilibrate their repartition in the 2 arms of the hemodialysis part of the 
study).  
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5. PART 1: TREATMENT OF PATIENTS NOT REQUIRING HEMODIALYSIS 

Patients who do not require hemodialysis at the time of randomization will be randomly 
assigned to receive either the Bortezomib-Dexamethasone regimen (BD group), or the 
Cyclophosphamide-Bortezomib-Dexamethasone regimen (C-BD group). Modalities of treatment 
administration are as defined in the Summary of Product Characteristics (SmPC) (cf appendix 12).  

A) MODALITIES OF TREATMENT WITH BORTEZOMIB-DEXAMETHASONE (BD GROUP) 

Treatment is started on the day of randomization (day 1). The BD regimen consists of: 

- Bortezomib 1.3 mg/m2 I.V. twice weekly for 2 weeks(on days 1, 4, 8, and 11), followed by a 
10 day-period without treatment (days 12-21). This period of 21 days is considered as a 
cycle of treatment. An interval of at least 72 hours is required between two consecutive 
injections of bortezomib. 

- Dexamethasone 20 mg on days 1, 2, 4, 5, 8, 9, 11 and 12, i.e. on the day of each injection of 
bortezomib, and on the day after. In case of gastrointestinal symptoms (vomiting), steroid 
therapy should be administered transiently through I.V. route (using for example 200 mg of 
Solumedrol® instead of 20 mg of dexamethasone). 

The regimen is given for 3 cycles in the absence of serious side-effect. Appropriate supportive 

measures should be performed, at the local investigator’s discretion. It is recommended to consider 

prevention of gastrointestinal side-effects with proton pump-inhibitors, and prophylactic 

antibiotherapy with sulfamethoxazole-trimethoprim (Bactrim forte®).  

The use of nephrotoxic agents (aminoglycosides, non-steroidal anti-inflammatory agents, 

diuretics) and contrast media should be avoided.  

Adaptation of therapy: 

The dose of bortezomib is unchanged in patients with impaired renal function. The occurrence 

of steroid-related side effects may lead to an adaptation of the dexamethasone dose, at the local 

investigator’s discretion. 

Absolute neutrophil count must be ≥1.0 x 109, and platelet count must be ≥70 x 109 before 

starting each BD cycle. If not, introduction of BD should be postponed by 8 days. After this interval, if 

cytopenias are still present, bortezomib is reintroduced using a 25% lower dose (i.e. 1.3 mg/m2 

reduced to 1 mg/m2; 1 mg/m2 reduced to 0.7 mg/m2). 

Full blood count should be monitored weekly throughout the duration of chemotherapy.  

Once a cycle has been started, bortezomib should be interrupted if any of the following occurs: 

- non-hematologic grade 3 toxicity (cf appendix 13). 

- grade 4 hematologic toxicity (platelets <30 x 109/l, or neutrophils <0.5 x 109/l).  

In this situation, Bortezomib should be stopped until the next cycle. At that time: 

- if symptoms of toxicity have disappeared, bortezomib is reintroduced using a 25% lower 
dose (i.e. 1.3 mg/m2 reduced to 1 mg/m2; 1 mg/m2 reduced to 0.7 mg/m2). 

- In case of persistent symptoms or relapsing symptoms with the lower dose, withdrawal 
of bortezomib should be considered.  

In bortezomib-treated patients who develop neuropathic pain or peripheral neuropathy, the 

following measures should be applied (table 1):  
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Table 1: Instructions for bortezomib dose modifications in case of neuropathic pain and/or 
peripheral neuropathy  

Severity  Dose modification  

Grade 1 (paresthesias, muscle weakness 
and/or reduced deep tendon reflexes) 
without pain or incapacity  

None  

Grade 1 with pain, or grade 2 (not 
interfering with usual daily activities) 

Reduce to 1 mg/m2 

Grade 2 with pain, or grade 3 
(interfering with usual daily activities) 

Stop bortezomib until disappearance of symptoms. 
Resume bortezomib at a dose of 0.7 mg/m2 once a 
week.  

Grade 4 (permanent sensitive loss with 
incapacity)  

Stop bortezomib 

On the basis of bortezomib dose adaptation in phase II and phase III studies in multiple myeloma 
 

At the end of each cycle, patient survival, tolerance to treatment, renal response (i.e. serum 

creatinine ≤170 µmol/L and/or estimated glomerular filtration rate (GFR) calculated using the modified 

MDRD equation ≥40 ml/min/1.73m2), and hematologic response (cf appendix 3) will be evaluated. 

- In case of worsening renal failure requiring hemodialysis:  

o If hemodialysis is required before the second cycle of chemotherapy, the patient 

will be considered for randomizationin the dialysis part of the study, with either 

the TheraliteTM dialyzer, or a conventional high-flux dialyzer. The patient will be 

considered as non-responder in the comparison of BD versus C-BD. In case of 

patient refusal, hemodialysis sessions will be performed using a conventional 

dialyzer, at the local investigator’s discretion and according to local practice. If not, 

the patient will be randomized in the hemodialysis part of the study. The patient 

will receive appropriate information using the specific information notice. Signed 

informed consent must be obtained before randomization in the hemodialysis part 

of the study. 

o If hemodialysis is required after the second cycle of chemotherapy, the patient will 

not be randomized for the dialysis membrane. Chemotherapy regimen will not be 

modified. Hemodialysis sessions will be performed using a conventional dialyzer, 

with dialysis modalities at local investigator’s discretion and according to local 

practice. 

- In case of side-effect leading to permanent bortezomib interruption, the patient will be 

withdrawn from the study and treatment of myeloma will be at the local investigator’s 

discretion.  

After the third cycle of BD: 

1. In patients aged less than 65 years, eligible for intensive treatment, who have achieved both 

hematologic response (≥ PR, cf appendix 3) and renal response (serum creatinine ≤170 µmol/l 

and/or eGFR ≥40 ml/min/1.73m2): collection of peripheral blood stem cells (after G-CSF only), 

followed by high-dose melphalan (200 mg/m2) and blood stem cell transplantation is 

recommended, in the absence of contraindication. 

2. In patients who have achieved hematologic response (≥PR, cf appendix 3), but who are not 

eligible for intensive treatment (age >65 years), or did not achieve a renal response, or who 
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show renal progression (even requiring hemodialysis): administration of three more courses 

of Bortezomib-Dexamethasone is recommended. 

3. In patients who do not achieve a hematologic response (<PR, cf appendix 3), whatever the 

renal response, it is strongly recommended to reinforce chemotherapy with the adjunction of 

cyclophosphamide, i.e. introduction of a C-BD regimen, for 3 cycles (cf infra).  

After the sixth cycle of BD: 

1. In patients aged less than 65 years, eligible for intensive treatment, who have achieved both 

hematologic response (≥PR, cf appendix 3) and renal response (serum creatinine ≤170 µmol/l 

and/or eGFR ≥40 ml/min/1.73m2): collection of peripheral blood stem cells (after G-CSF only), 

followed by high dose melphalan (200 mg/m2) and blood stem cell transplantation is 

recommended. 

2. In all other situations, treatment of myeloma will be at the local investigator’s discretion. 

B) MODALITIES OF TREATMENT WITH CYCLOPHOSPHAMIDE-BORTEZOMIB-DEXAMETHASONE (C-BD 

GROUP) 

Treatment is started on the day of randomization (day 1). The C-BD regimen consists of: 

- Bortezomib 1.3 mg/m2 I.V. twice weekly for 2 weeks (on days 1, 4, 8, and 11), followed by a 
10 day-period without treatment (days 12-21). This period of 21 days is considered as a 
cycle of treatment. An interval of at least 72 hours is required between two consecutive 
injections of bortezomib. 

- Dexamethasone 20 mg on days 1, 2, 4, 5, 8, 9, 11 and 12, i.e. on the day of each injection of 
bortezomib, and on the day after. In case of gastrointestinal symptoms (vomiting), steroid 
therapy should be administered transiently through I.V. route (using for example 200 mg of 
Solumedrol® instead of 20 mg of dexamethasone). 

- Cyclophosphamide 750 mg/m2 on day 1, through a short I.V. infusion (30 min to 2 hours). 

Treatment is delivered over this period of 21 days, which is considered as 1 cycle of 
treatment.The regimen is given for 3 cycles in the absence of serious side-effect. Appropriate 
supportive measures, including those required by the use of steroids, should be performed at 
the local investigator’s discretion. It is recommended to consider prevention of nausea, of 
gastrointestinal side-effects with proton pump-inhibitors, and prophylactic antibiotherapy with 
sulfamethoxazole-trimethoprim (Bactrim forte®). With the recommended dose of 
cyclophosphamide, it is not necessary to give systematic bladder protection. 

The use of nephrotoxic agents (aminoglycosides, non-steroidal anti-inflammatory agents, 
diuretics) and contrast media should be avoided. 

Adaptation of therapy: 

Doses of cyclophosphamide and of bortezomib are unchanged in patients with impaired renal 
function. In patients who might require hemodialysis, cyclophosphamide and bortezomib 
should be administered I.V at the end of a dialysis session. The occurrence of steroid-related 
side effects may lead to an adaptation of the dexamethasone dose, at the local investigator’s 
discretion. 

Full blood count should be monitored weekly throughout the duration of chemotherapy.  

Absolute neutrophil count must be ≥1.0 x 109, and platelet count must be ≥70 x 109 before 

starting each C-BD cycle. If not, introduction of C-BD should be postponed by 8 days. After this 
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interval, if cytopenias are still present, bortezomib AND cyclophosphamide should be re-

introduced at lower doses: 

- Bortezomib: dose reduced from 1.3 mg/m2 to 1.0 mg/m2; or from 1.0 mg/m2 to 0.7 mg/m2. 

- Cyclophosphamide: dose reduced from 750 mg/m2 to 600 mg/m2; or from 600 mg/m2 to 

300 mg/m2. 

Once a cycle has been started, bortezomib should be stopped until the next cycle, in case of:  

- non-hematologic grade 3 toxicity (cf appendix 13). 

- grade 4 hematologic toxicity (platelets <30 x 109/l, or neutrophils <0.5 x 109/l). 

In this situation, bortezomib should be stopped until the next cycle. At that time: 

1. If symptoms of toxicity have disappeared, bortezomib and cyclophosphamide should be re-

introduced, at lower doses: 

- Bortezomib: should be reduced from 1.3 mg/m2 to 1.0 mg/m2; or from 1.0 mg/m2 to 0.7 

mg/m2. 

- Cyclophosphamide: should be reduced from 900 mg/m2 to 600 mg/m2; from 600 mg/m2 to 300 

mg/m2. 

2. In case of persistent toxicity or if toxicity reoccurs despite lower doses of cyclophosphamide 

and bortezomib, cyclophosphamide should be stopped.  

In Bortezomib-treated patients who develop neuropathic pain or peripheral neuropathy, 

appropriate measures should be applied, as described above (table 1). 

At the end of each cycle, patient survival, tolerance to treatment, renal response (i.e. serum 

creatinine ≤170 µmol/L and/or estimated glomerular filtration rate (GFR) calculated using the 

modified MDRD equation ≥40 ml/min/1.73m2), and hematologic response (cf appendix 3) will be 

evaluated. 

- In case of worsening renal failure requiring hemodialysis:  

o If hemodialysis is required before the second cycle of chemotherapy, the patient will be 

considered for randomization in the dialysis part of the study and assigned to receive 

either the TheraliteTM dialyzer, or a conventional high-flux dialyzer. Treatment with C-BD 

will be stopped, and the patient will be switched to the BD regimen, according to the 

modalities described above. The patient will be considered as non-responder in the 

comparison of BD versus C-BD. In case of patient refusal, C-BD regimen will be 

maintained, and hemodialysis sessions will be performed using a conventional dialyzer, 

with dialysis modalities at the local investigator’s discretion and according to local 

practice. 

o If hemodialysis is required after the second cycle of chemotherapy, the patient will not 

be randomized for the dialysis membrane. Chemotherapy regimen (C-BD) will not be 

modified. Hemodialysis sessions will be performed using a conventional dialyzer, with 

dialysis modalities performed at local investigator’s discretion, according to local 

practice. 

- In case of side-effect leading to permanent interruption of cyclophosphamide and 

bortezomib, the patient will be withdrawn from the study and treatment of myeloma will 

be at the local investigator’s discretion.  
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After the third cycle of C-BD: 

1. In patients aged less than 65 years, eligible for intensive treatment, who have achieved both 

hematologic response (≥ PR, cf appendix 3) and renal response (serum creatinine ≤170 µmol/l 

and/or eGFR ≥40 ml/min/1.73m2): collection of peripheral blood stem cells (after G-CSF only), 

followed by high-dose melphalan (200 mg/m2) and blood stem cell transplantation is 

recommended, in the absence of contraindication. 

2. In patients who have achieved hematologic response (≥PR, cf appendix 3), but who are not 

eligible for intensive treatment (age >65 years), or who did not achieve a renal response, or 

who show renal progression (even requiring hemodialysis): administration of three more 

courses of Cyclophosphamide-Bortezomib-Dexamethasone is recommended. 

3. In patients who do not achieve a hematologic response (< PR, cf appendix 3), whatever the 

renal response, it is strongly recommended to reinforce chemotherapy with the adjunction of 

thalidomide, i.e. introduction of a C-VTD regimen (Cyclophosphamide-Bortezomib-

Thalidomide-Dexamethasone), for 3 cycles (cf appendix 4). In case of any contra-indication to 

thalidomide, the choice of chemotherapy will be at the local investigator’s discretion. 

 After the sixth cycle of C-BD: 

1.In patients aged less than 65 years, eligible for intensive treatment, who have achieved both 

hematologic response (≥PR, cf appendix 3) and renal response (serum creatinine ≤170 µmol/l 

and/or eGFR ≥40 ml/min/1.73m2): collection of peripheral blood stem cells (after G-CSF only), 

followed by high dose melphalan (200 mg/m2) and blood stem cell transplantation is 

recommended. 

2. In all other situations, treatment of myeloma will be at the local investigator’s discretion. 

 

6. PART 2: TREATMENT OF PATIENTS REQUIRING HEMODIALYSIS 

For patients requiring hemodialysis, 2 situations should be distinguished: 

1. Patients requiring hemodialysis after the end of screening period will be randomly assigned 
to receive hemodialysis either with the TheraliteTM dialyzer, or with a conventional high-flux dialyzer. 
Randomization will occur before the first hemodialysis session, or before the second dialysis session in 
patients needing emergency dialysis. All patients will receive the same chemotherapy regimen with 
Bortezomib-Dexamethasone (BD). 

2. Patients not requiring hemodialysis at the end of the screening period, who have been 
initially randomized to receive either the BD or C-BD (see above) may secondarily require dialysis 
support. Only patients who received no more than 1 cycle of protocol chemotherapy (BD or C-BD) will 
be eligible for randomization in the use of the dialysis membrane. In patients from the C-BD group, 
cyclophosphamide will be interrupted and the Bortezomib-Dexamethasone regimen will be used at the 
second cycle of chemotherapy.  

Indications of hemodialysis:  

The decision of starting hemodialysis will be at the local investigator’s discretion. The following 
criteria for initiation of hemodialysis are recommended:  

- Severe hyperkalemia (>6 mmol/l) or rapid increase in serum potassium level. 

- Severe metabolic acidosis (arterial pH <7.1). 

- Poor clinical tolerance of renal failure (encephalopathy, severe fluid retention). 
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- Anuria ≥24 hours. 

A). MODALITIES OF HEMODIALYSIS SESSIONS 

The choice and site of insertion of the hemodialysis catheter will be at the local investigator’s 
discretion, in accordance with local protocols.  

According to their randomization arm, patients will be dialyzed using either: 

- the Gambro TheraliteTM dialyzer of 2.1 m2 in surface (HCO group). 

- a conventional high-flux dialyzer (control group) with an ultrafiltration coefficient >14 
ml/min (Eknoyan 2002) and ≥1.8 m2 in surface. The use of one of the following membrane 
types, polyacrylonitrile, polysulfone, or PMMA, is recommended. 

HCO group:  

a) As long as patients do not have criteria for dialysis withdrawal, 8 hemodialysis sessions will be 
performed over the first 10 days following randomization. The duration of each hemodialysis session 
will be of 5 hours. Dialysis sessions will be performed using a single TheraliteTM dialyzer, with blood 
flow ≥250 ml/min and dialysate flow ≥300 ml/min. Fluid removal will be determined by the supervising 
investigator, aiming not to induce hypovolemia. Anticoagulation will be performed using heparin 
according to local practice (with similar dose as for hemodialysis with a conventional dialyzer, 
according to manufacturer’s recommendation). Serum albumin levels will be measured at the 
beginning of each dialysis session. If serum albumin level is <25 g/l, a perfusion of 20g of albumin (100 
ml of albumin 20g/100ml) will be performed at the end of the dialysis session. 

b) From the 11th day, if dialysis is still indicated, 3 weekly hemodialysis sessions will be performed with 
the same modalities as described above. In patients who do not achieve a renal response, TheraliteTM 
dialyzers will be provided for a maximum duration of 3 months. If the patient further requires 
hemodialysis after this period, the choice of dialyzer will be at the local investigator’s discretion. It is 
recommended to use the same hemodialysis modalities as for the control group. 

Control group: 

Hemodialysis sessions will be performed according to local habits, using high-flux biocompatible 
dialyzers, as specified above. The duration of each session is 5 hours. As long as patients do not have 
criteria for dialysis withdrawal, 8 hemodialysis sessions will be performed over the first 10 days 
following randomization. From the 11th day, if dialysis is still indicated, 3 weekly hemodialysis sessions 
will be performed. Fluid removal will be determined by the supervising investigator, aiming not to 
induce hypovolemia. Anticoagulation will be prescribed according to local practice. Serum albumin 
levels will be measured at the beginning of each dialysis session. If serum albumin level is <25 g/l, a 
perfusion of 20g of albumin (100 ml of albumin 20g/100ml) will be performed at the end of the dialysis 
session. 

B). MODALITIES OF HEMODIALYSIS MONITORING 

The usual clinical surveillance will be applied, according to local practice. The following biological 
parameters will be measured:  

- Before each dialysis session: serum Na, K, Cl, HCO3, calcium, phosphate, total protein, serum 
albumin, full blood count. 

- After each dialysis session: same parameters, except for full blood count. 

- Before and after the first 3 dialysis sessions, then twice weekly: serum free light chains. 

The monitoring of parameters for dialysis efficiency, such as percentage of urea reduction, ionic 
dialysance, and KT/V is recommended, as appropriate. 
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C). MODALITIES OF CHEMOTHERAPY IN HEMODIALYSIS PATIENTS 

All patients with receive the same Bortezomib-Dexamethasone regimen, as described page 13, section 

5, paragraph a) « Modalities of treatment with Bortezomib-Dexamethasone (BD group) ». Bortezomib 

injections will be systematically performed at the end of the dialysis sessions on hemodialysis days. 

Three cycles of BD will be administered, followed by evaluation of renal and hematologic responses 

after the third cycle. Modalities of treatment adaptation will be similar as described above.  

Treatment is started on the day of randomization (day 1). The BD regimen consists of: 

- Bortezomib 1.3 mg/m2 I.V. twice weekly for 2 weeks (on days 1, 4, 8, and 11), followed by a 
10 day-period without treatment (days 12-21). This period of 21 days is considered as a 
cycle of treatment. An interval of at least 72 hours is required between two consecutive 
injections of bortezomib. 

- Dexamethasone 20 mg on days 1, 2, 4, 5, 8, 9, 11 and 12, i.e. on the day of each injection of 
Bortezomib, and on the day after. In case of gastrointestinal symptoms (vomiting), steroid 
therapy should be administered transiently through I.V. route (using for example 200 mg of 
Solumedrol® instead of 20 mg of dexamethasone). 

The regimen is given for 3 cycles in the absence of serious side-effect. Appropriate supportive 

measures should be performed, at the local investigator’s discretion. It is recommended to consider 

prevention of gastrointestinal side-effects with proton pump-inhibitors, and prophylactic 

antibiotherapy with sulfamethoxazole-trimethoprim (Bactrim forte®).  

The use of nephrotoxic agents (aminoglycosides, non-steroidal anti-inflammatory agents, diuretics) 

and contrast media should be avoided.  

Adaptation of therapy: 

The dose of bortezomib is unchanged in patients on hemodialysis. The occurrence of steroid-related 

side effects may lead to an adaptation of the dexamethasone dose, at the local investigator’s 

discretion. 

Absolute neutrophil count must be ≥1.0 x 109, and platelet count must be ≥70 x 109 before starting 

each BD cycle. If not, introduction of BD should be postponed by 8 days. After this interval, if 

cytopenias are still present, bortezomib is reintroduced using a 25% lower dose (i.e. 1.3 mg/m2 

reduced to 1 mg/m2; 1 mg/m2 reduced to 0.7 mg/m2). 

Full blood count should be monitored weekly throughout the duration of chemotherapy.  

Once a cycle has been started, bortezomib should be interrupted if any of the following occurs: 

- non-hematologic grade 3 toxicity (cf appendix 13). 

- grade 4 hematologic toxicity (platelets <30 x 109/l, or neutrophils <0.5 x 109/l). 

In this situation, bortezomib should be stopped until the next cycle. At that time: 

- if symptoms of toxicity have disappeared, bortezomib is reintroduced using a 25% lower 
dose (i.e. 1.3 mg/m2 reduced to 1 mg/m2; 1 mg/m2 reduced to 0.7 mg/m2). 

- In case of persistent symptoms or relapsing symptoms with the lower dose, withdrawal of 
bortezomib should be considered.  

In bortezomib-treated patients who develop neuropathic pain or peripheral neuropathy, adapted 

measures should be applied (table 1, page 14). 
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At the end of each cycle, patient survival, tolerance to treatment, renal response (i.e. serum creatinine 

≤170 µmol/L and/or estimated glomerular filtration rate (GFR) calculated using the modified MDRD 

equation ≥40 ml/min/1.73m2), and hematologic response (cf appendix 3) will be evaluated. In case of 

side-effect leading to permanent bortezomib interruption, the patient will be withdrawn from the 

study and treatment of myeloma will be at the local investigator’s discretion.  

After the third cycle of BD: 

1. In patients aged less than 65 years, eligible for intensive treatment, who have achieved both 

hematologic response (≥PR, cf appendix 3) and renal response (serum creatinine ≤170 µmol/l 

and/or eGFR ≥40 ml/min/1.73m2): collection of peripheral blood stem cells (after G-CSF only), 

followed by high-dose melphalan (200 mg/m2) and blood stem cell transplantation is 

recommended, in the absence of contraindication. 

2. In patients who have achieved hematologic response (≥PR, cf appendix 3), but who are not 

eligible for intensive treatment (age >65 years), or did not achieve a renal response: 

administration of three more courses of Bortezomib-Dexamethasone is recommended. 

3. In patients who do not achieve a hematologic response (<PR, cf appendix 4), whatever the 

renal response, it is strongly recommended to reinforce chemotherapy with the introduction 

of a C-BD regimen (reinforcement of BD by the adjunction of cyclophosphamide), for 3 

cycles. Modalities of the C-BD regimen in hemodialysis patients are similar to those detailed 

page 15.  

After the sixth cycle of BD: 

1. In patients aged less than 65 years, eligible for intensive treatment, who have achieved both 

hematologic response (≥ PR, cf appendix 3) and renal response (serum creatinine ≤170 µmol/l 

and/or eGFR ≥40 ml/min/1.73m2): collection of peripheral blood stem cells (after G-CSF only), 

followed by high dose melphalan (200 mg/m2) and blood stem cell transplantation is 

recommended. 

2. In all other situations, treatment of myeloma will be at the local investigator’s discretion. 

7. INITIAL EVALUATION, COMPLEMENTARY INVESTIGATIONS 

A) INITIAL EVALUATION 

Before the introduction of chemotherapy (i.e. between day 1 and day 3 post-randomization), 
complete clinical and biological evaluation of multiple myeloma will be performed, and renal function 
will be assessed with calculation of eGFR using the simplified MDRD equation (cf appendix 1). 

Multiple myeloma stage will be defined, according to Durie and Salmon and to ISS systems (cf 
appendix 5).  

Complete physical examination will be performed with collection of vital parameters, body 
weight, blood pressure, heart rate, 24-hour urine excretion, ECOG performans status (cf appendix 6). 
Significant results of baseline physical examination will be recorded. 

 Biological tests at baseline will include the following:  
Blood: 

- Full blood count. 
- Coagulation profile (prothrombin time and activated cephalin time). 
- Serologic tests for HIV, hepatitis B, hepatitis C, HSV and VZV infections.  
- Serum creatinine and urea. 
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- Serum electrolytes (Na, K, Cl, HCO3). 
- Total calcium, phosphate, ionized calcium. 
- Serum albumin. 
- Serum protein electrophoresis. 
- Serum FLC. 
- Beta-2 microglobulin, LDH. 
- C-reactive protein. 
- Serum immunoelectrophoresis or immunofixation. Serum should be stored for 

the entire duration of the study.  
- Hepatic tests. 
- Beta HCG, in women of child bearing potential. 

Urine chemistry (on 24-hour urines, if applicable): 
- Urine electrolytes (Na, K, Cl), urea, creatinine. 
- 24-hour proteinuria. 
- Urine protein electrophoresis and immunoelectrophoresis or immunofixation. 
- Urine dipstick analysis with measurement of pH. 

Other: 
- Bone marrow aspiration/or biopsy (if not performed before), including 

cytogenetics and molecular studies of malignant plasma cells, according to 
local practice.  

- Skeleton X-ray survey if required (skull, spine, upper and lower limbs, pelvis). 
- Chest radiography. 

 

B) FOLLOW-UP EVALUATION 

The following tests will be performed at the beginning of each chemotherapy cycle, after the third and 

sixth cycles of chemotherapy, and at 6 and 12 months post-randomization:  

- Full blood count. 

- Coagulation profile (prothrombin time and activated cephalin time). 

- Serum creatinine and urea. 

- Serum electrolytes (Na, K, Cl, HCO3). 

- Total calcium, phosphate. 

- Serum albumin. 

- Serum protein electrophoresis. 

- Serum FLC. 

- C-reactive protein. 

- Urine electrolytes (Na, K, Cl), urea, creatinine. 

- 24-hour proteinuria. 

- Urine dipstickanalysis with measurement of pH. 

- Urine protein electrophoresis. 

 

Serum beta-2 microglobulin levels, serum and urine protein immunoelectrophoresis or 

immunofixation will be performed every 3 months.  
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8. JUDGEMENT CRITERIA 

A). PRIMARY OUTCOME 

Improvement in renal function after 3 cycles of protocol chemotherapy (at 3 months at the latest), 
as evaluated by: 
- In patients requiring hemodialysis: by the cumulative incidence of hemodialysis independence. 
Hemodialysis independence is defined by the achievement of eGFR calculated using the modified 
MDRD equation >15 ml/min/1.73 m2, 15 days after the last hemodialysis session. 
- In patients not requiring hemodialysis, by the achievement of a serum creatinine level ≤170 
µmol/l and/or an estimated glomerular filtration rate (GFR) calculated using the modified MDRD 
equation ≥40 ml/min/1.73m2 (i.e., renal function compatible with eligibility for intensive treatment 
of MM). 
 

B). SECONDARY OUTCOMES 
- Improvement in renal function (same criteria) after 1 cycle of chemotherapy, after completion of 
protocol chemotherapy, at 6 months and 1 year after randomization.  
- Complete renal recovery, defined by return to baseline level of serum creatinine or eGFR (if 
known), or by eGFR ≥60 ml/min/1.73m2 after 1 and 3 cycles of chemotherapy, after completion of 
protocol chemotherapy, at 6 months and 1 year after randomization.  
- Renal function, as evaluated by eGFR level after 1 and 3 cycles of chemotherapy, after 
completion of protocol chemotherapy, at 6 months and 1 year after randomization. 
- Hematologic response, after 1 and 3 cycles of chemotherapy, after completion of protocol 
chemotherapy, at 6 months and 1 year after randomization (cf appendix 3). 
- Relapse-free survival, event free survival, time to next myeloma therapy, and overall survival 
measured from randomization. 
- Tolerance to treatment, particularly the occurrence of cytopenias, infectious or haemorrhagic 
adverse events, and peripheral neuropathy. 

9. STATISTICS 

A). COMPUTATION OF SAMPLE SIZE 

In patients requiring hemodialysis: the primary end-point is the cumulative incidence of hemodialysis 
independence at 3 months. With the assumption of a 30% cumulative incidence of hemodialysis 
independence in the control group, it is necessary to recruit two groups of 49 patients to demonstrate 
a 30% benefit (i.e., a 60% cumulative incidence of hemodialysis independence) in the experimental 
arm, with a tolerable risk of type I and type II error set at 5% and 20%, respectively. 

In patients not requiring dialysis: the primary endpoint is renal response after 3 cycles of 
chemotherapy. With the assumption of 50% of patients having achieved a renal response at 3 months 
in the reference group (BD), it is necessary to recruit 2 groups of 93 patients to demonstrate a 20% 
benefit (i.e., 70% of renal response) in the experimental arm (C-BD),with a tolerable risk of type I and 
type II error set at 5% and 20%, respectively.  

B) STATISTICAL ANALYSIS 

Statistical analysis plan.  

The two parts (hemodialysis and non hemodialysis patients) of the study will be analyzed separately. 

Analyses will be performed in a modified intention-to-treat basis, that is, only patients who violated 

the eligibility criteria or those with consent withdrawal, can be excluded from the analysis. Patients not 

requiring dialysis will participate to the comparison of the 2 chemotherapy arms. Among these, 

patients secondarily requiring hemodialysis and included in the hemodialysis part of the study, will be 

considered as treatment failures for the comparison of the 2 chemotherapy arms, in their randomly 
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allocated chemotherapy arm. For the calculation of event-free survival, they will be considered as 

events, and the duration of event-free survival will be defined as the time to the first hemodialysis 

session. For the calculation of renal survival, they will be censored at the time of the first hemodialysis 

session. Patients in the hemodialysis part of the study will participate to the comparison of the 2 

hemodialysis strategies (HCO or conventional dialyzer) for all end-point criteria, whatever their 

outcome, from the day of randomization and in their randomly allocated hemodialysis arm. 

Interim analysis  

For safety and ethical concerns, an interim analysis will be performed 1 year after the date of the 

first randomization, or after the effective randomization of 40 patients in the chemotherapy part of 

the study and of 20 patients in the hemodialysis part. Interim analysis will be dedicated to the 

evaluation of tolerance and mortality, and results will be reported to the Independent Safety 

Committee (see page 24). Because the aim of interim analysis is not the comparison of primary or 

secondary endpoints, no adaptation of the type I error rate will be realized. 

Statistical tests and methods 

Binary outcomes measured will be estimated using punctual estimates with 95% confidence interval. 

Treatment effect will be measured by odds ratio estimated from logistic model. Comparisons between 

the randomization groups on the secondary endpoints will be based on appropriate bilateral 

formulation tests. The continuous criteria will be compared by Mann and Whitney rank tests; 

qualitative criteria by chi2 tests or exact Fisher tests; the censored criteria by log-rank tests, unless 

there is competition (or informative censoring) of the observations, in which case a cumulative 

incidence will be estimated and comparison based on Gray tests. Failure-time data (overall survival 

and event-free survival) will be computed from date of randomization, estimated by the Kaplan Meier 

method, then compared by the log-rank test, with treatment size effect measured by hazard ratios 

(HR) estimated from Cox models. Proportional hazards assumptions will be checked.  

Safety will be evaluated by the incidence rates of reported severe adverse events by patient-years of 

treatment exposure.  

The center effect will be studied.  

The threshold of significance will be set at 5% for all the tests of the statistical terminal analysis, which 

will therefore intervene at the end of the inclusions. All analyses will be based on SAS (SAS Inc, Cary, 

NC) and R (http://www.Rproject.org) packages. 

 

10. SAFETY EVALUATION 

A) DESCRIPTION OF PARAMATERS OF SAFETY EVALUATION  

Adverse event: Any untoward medical occurrence in a patient or clinical trial subject administered a 
medicinal product and which does not necessarily have a causal relationship with this treatment. 

Life-threatening adverse event or life-threatening suspected adverse reaction: an adverse event or 
suspected adverse reaction is considered "life-threatening" if, in the view of either the investigator or 
Sponsor, its occurrence places the patient or subject at immediate risk of death.  

Serious adverse event or serious suspected adverse reaction: any untoward medical occurrence or 
effect that at any dose results in any of the following outcomes: death, a life-threatening adverse 
event, inpatient hospitalization or prolongation of existing hospitalization, a persistent or significant 
incapacity or substantial disruption of the ability to conduct normal life functions, or a congenital 
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anomaly or birth defect. Important medical events that may not result in death, be life-threatening, or 
require hospitalization may be considered serious when, based upon appropriate medical judgment, 
they may jeopardize the patient or subject and may require medical or surgical intervention to prevent 
one of the outcomes listed in this definition. Examples of such medical events include allergic 
bronchospasm requiring intensive treatment in an emergency room or at home, blood dyscrasias or 
convulsions that do not result in inpatient hospitalization, or the development of drug dependency or 
drug abuse.  

Suspected adverse reaction: any adverse event for which there is a reasonable possibility that the drug 
caused the adverse event. "Reasonable possibility" means there is evidence to suggest a causal 
relationship between the drug and the adverse event. Suspected adverse reaction implies a lesser 
degree of certainty about causality than adverse reaction, which means any adverse event caused by a 
drug.  

Unexpected adverse event or unexpected suspected adverse reaction. An adverse event or suspected 
adverse reaction is considered "unexpected" if it is not listed in the investigator brochure or is not 
listed at the specificity or severity that has been observed; or, if an investigator brochure is not 
required or available, is not consistent with the risk information described in the general 
investigational plan or elsewhere in the current application, as amended. "Unexpected," as used in this 
definition, also refers to adverse events or suspected adverse reactions that are mentioned in the 
investigator brochure as occurring with a class of drugs or as anticipated from the pharmacological 
properties of the drug, but are not specifically mentioned as occurring with the particular drug under 
investigation.  

B). METHODS AND SCHEDULE OF SAFETY PARAMETERS MEASUREMENT, COLLECTION AND ANALYSIS  

Steering committee.  

It is composed of the coordinating investigators (Prof Fermand/Prof Bridoux), of investigators (Prof 
Attal, Prof Combe, Prof Jaccard, Prof Moulin, Prof Moreau, Prof Ronco), of the biostatistician in charge 
of the project (Prof Sylvie Chevret), and of representatives of the Sponsor and of the Clinical Research 
Unit (Hôpital Saint Louis, Paris). The committee will define general organization, conduct of research 
and coordination of information. It will initially determine the methodology, decide appropriate 
measures in case of unexpected events, and monitor the conduct of research with focus on tolerance 
and adverse events. 

Independent monitoring committee.  

It will be composed of experts not involved in research, including a hematologist and a nephrologist 
specialized in the studied pathology, and a biostatistician. The committee will meet once during the 
first year of research, then twice a year to decide the continuation or discontinuation of the study, 
according to the information provided by the study coordinators and the biostatistician.  

Interim safety analysis.  

An interim safety analysis will be organized by the independent monitoring committee based on 
information provided by the study biostatistician (Prof Sylvie Chevret). It will be held 1 year after the 
date of the first randomization, or after randomization of 40 patients in the chemotherapy part of the 
study (patients not requiring hemodialysis) and 20 patients in the hemodialysis part of the study. The 
main objective will be the evaluation of the benefit to risk ratio of the study. To this aim, all adverse 
events and serious adverse events will be analyzed, as well as their accountability and all appropriate 
measures will be decided to guarantee the securing of subjects participating to the research.  

C) PROCEDURES REGARDING REGISTRATION AND REPORTING OF ADVERSE EVENTS 

Adverse events should be recorded according to the above classification (see appendix 13).  
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All adverse events occurring after the first dose of investigational product observed by the investigator 

or reported by the subject (whether or not attributed to investigational product), will be reported on 

the CRF. Any relevant clinical or para-clinical information that may help to describe the corresponding 

event will be reported. Medically significant adverse events considered related to the investigational 

product by the investigator or the Sponsor will be followed until resolved or considered stable. The 

following attributes must be assigned by the investigator: description; dates of onset and resolution; 

severity; assessment of relatedness to investigational product, and action taken. The investigator may 

be asked to provide follow-up information.  

Serious adverse events (SAE). Any serious adverse event, as defined above, will be immediately 

notified by the investigators to the Sponsor (APHP). Completed SAE report forms (see appendix 15) will 

be immediately sent by fax or telecopy at the DRCD, to the project manager Damien Vanhoye (fax: 01 

44 84 17 99) (if possible after an immediate phone call at 01 44 84 17 48 in case of death or 

unexpected vital threat). The Clinical Research Unit in Saint Louis Hospital (DBIM) in charge of research 

will be regularly informed through transmission of the SAE report forms.  

Data regarding SAE will be reported in the eCRF, which corresponding page will be printed and faxed 

to the DRCD as soon as possible, as requested by the law. 

For each serious adverse event, the investigator will have to assess causality between the event and 

experimental and/or non-experimental treatment.  

Information relative to the description and evaluation of an adverse event may be not obtained in the 

time allocated for the initial declaration. Thus, clinical follow-up data and results of clinical evaluation 

and complementary diagnostic or laboratory investigations, or of any other information that may allow 

appropriate analysis of causality will be reported:  

- either on the initial adverse event report form if information is readily available,  

- or later and as soon as possible, by sending a novel completed SAE form by fax, specifying 

that it corresponds to the tracking of a declared SAE and the tracking number.  

All SAE reports by investigators should identify each participating patient by a single specific code 

number. In the event of the death of a participating patient, investigator will provide all relevant 

information to the Sponsor (hospitalization report, autopsy report…).  

Any significant development during research or in the context of research, coming from data of the 

literature, or from other ongoing research, will be notified to the Sponsor.  

Any pregnancy that would occur immediately after biomedical research will be immediately declared 

as a SAE to the Sponsor and specific follow-up will be organized until delivery. 

SAE reporting to Regulatory Authorities and Ethics Committee 

AE reporting will be undertaken by the « Pôle Vigilance »of DRCD, after evaluation of the AE severity, 

of the causality with experimental treatment and non-experimental treatment, and whether AE was 

expected or not. Unexpected AE will be reported by the Sponsor to competent regulatory authorities 

within legal declaration time:   

- unexpected SAE responsible for death or vital threat: 7 days from the day of report to the Sponsor 

- other unexpected SAE: within 15 days from the day of report to the Sponsor.  
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In the event of an unexpected SAE related to the research treatment or to research itself, all regulatory 

authorities, ethics committee, and research investigators will be informed.  

D) MODALITIES AND DURATION OF SURVEILLANCE FOLLOWING THE OCCURRENCE OF ADVERSE 

EVENTS 

Any patient in whom an adverse event has occurred should undergo clinical surveillance until 

resolution or stabilization of the adverse event. All patients participating to the research will undergo 

full evaluation at 12 months. 

E) MEASURES TO PREVENT PREGNANCY 

This paragraph does not apply to female subjects or to female partners of male patients aged more 
than 50 years and with amenorrhea for more than 1 year. It does not apply also to women with early 
menopause confirmed by a specialized gynecologist and to patients with a past history of gynecologic 
surgery (bilateral salpingectomy and ovariectomy or hysterectomy) or with congenital disorders 
(Mullerian agenesis, Turner syndrome). 

In the other situations, a pregnancy risk cannot be definitely ruled out, which justifies the following: 

- to perform a pregnancy test in case of any doubt in female subjects who will receive bortezomib with 
or without cyclophosphamide, during initial evaluation and all along the follow-up period.  

- female subjects of child bearing potential should agree to use and be able to comply with effective 
contraception without interruption, throughout the entire duration of study and for 3 months after 
the end of study. 

- in the event of prescription of thalidomide, to comply with current rules regarding the use of 
thalidomide, which risk of teratogenicity is well established. 

• Before starting treatment: 

- complete information on the teratogenic risk of thalidomide and on the Pregnancy Prevention 
Program must be provided by the investigator to female subjects of child bearing potential, and, if 
appropriate, to male subjects. 

- female subjects of child bearing potential should have a medically supervised pregnancy test with a 
minimum sensitivity of 25 mIU/ml on the day of the study visit or in the 3 days prior to the study visit 
when thalidomide is prescribed once the subject has been on effective contraception for at least 4 
weeks. This requirement also applies to women of childbearing potential who practice complete and 
continued abstinence. The test should ensure the subject is not pregnant when she starts treatment 
with thalidomide. 

• Under treatment and after the end of study treatment 

Female subjects of child bearing potential should undergo a supervised pregnancy test every 4 weeks 
until 4 weeks after the end of study treatment, except in the case of confirmed tubal sterilization. 
These pregnancy tests should be performed on the day of the study visit or in the 3 days prior to the 
study visit. This requirement also applies to women of childbearing potential who practice complete 
and continued abstinence. 

These recommendations are listed in the information material, which also includes a patient follow-up 

diary, pregnancy prevention and treatment follow-up measures, the patient package insert and a 

pregnancy report form delivered by the authorization holder (Celgene France). 

11. PROCEDURES OF TEMPORARY OR PERMANENT TREATMENT INTERRUPTION 

Interruption of the experimental treatment will be at the investigator’s judgment, if justified by 
patient’s interest. Causes of premature treatment interruption are serious adverse event 
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(toxicity/tolerance) or inefficacy, leading to the introduction of treatment other than that patient 
received at the time of inclusion, or if the result of complementary investigations makes it necessary to 
stop the study. Clinical monitoring will be pursued as planned in the study design and patient data will 
be recorded. If treatment is stopped because of toxicity, a SAE will be declared and clinical monitoring 
will be maintained until resolution. 

Subjects may withdraw their consent to participate in this study at any time without prejudice. The 
investigator must withdraw from the study any subject who requests to be withdrawn. A subject’s 
participation in the study may be discontinued at any time at the discretion of the investigator in 
accordance with his/her clinical judgment. The Sponsor should be notified in a timely manner of all 
subject discontinuations. If asked by the subject, none of his own data will be used for research.  

According to circumstances, the Sponsor (Assistance Publique des Hôpitaux de Paris) and/or regulatory 
authorities may decide to prematurely end the research, in the event of a modification of expected 
benefit over risk ratio, or because of novel data regarding the experimental treatment that may 
compromise patient security, or in case of a major protocol deviation.  

12. CASE REPORT FORM 

Data regarding research will be collected and monitored using the CleanWEB electronic CRF, according 
to the public contract concluded between AP-HP and TELEMEDICINE TECHNOLOGIES S.A. on 
November 17, 2003 (reference N° 033845) and renewed on November 21, 2006 (reference N° 
063844). Data will be centralized on a server hosted by the Département des Services Opérationnels 
(DSO) of AP-HP, 67 boulevard Bessières, 75017 PARIS. Data will be collected in eCRF after each clinical 
visit by local investigators. Access will be restricted to each investigator by a personal access code and 
password. Each investigator will be attributed a specific profile that will allow access to part or entire 
system functionalities (from data entry or visualization to full access to whole study data, or ability to 
modify and validate data by clinical research assistants, etc…). Data storage will be done on a secure 
server, providing data encryption during transmission and automatic internal save on the server 
hosting the eCRF. 

13. ETHICAL CONSIDERATIONS 

Role of the study Sponsor 

In accordance with the law of the French Public Health (law n°2004-806 of 9 August 2004), Assistance 
Publique-Hôpitaux de Paris (APHP) will be the Sponsor of the research study. The Regional Delegation 
for Clinic Research (Délégation Régionale à la Recherche Clinique) will monitor regulatory issues and 
have a decision-making role, in compliance with article L 1121-1 of the French Code of Public Health. 
Assistance Publique–Hôpitaux de Paris reserves the right to interrupt research at any time for medical 
or administrative reasons; in this event, the decision will be notified to the investigator. 

Submission of the protocolto the Ethics Committee  

In accordance with article L.1123-6 of the French Code of Public Health, the research protocol will be 
submitted (along with insurance certificate and receipt) to the Comité Consultatif de Protection des 
Personnes en Recherche Biomédicale-Ile de France, after approval of the Sponsor. The decision of the 
committee will be notified in the form addressed by the study Sponsor to competent regulatory 
authority before the beginning of the study.  

Authorization from the Agence Française de Sécurité Sanitaire des Produits de Santé (Afssaps) - French 
Agency for Health and Safety of Health Products.  

Assistance Publique–Hôpitaux de Paris, as the study Sponsor, must obtain authorization from Afssaps 
for biomedical research on medicinal product for human use prior to the implementation of research, 
within its competences and in accordance with regulatory and legal measures in force.  
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Declaration to the National Commission for Data Protection and Liberties (CNIL-France)  

The legislation provides that the declaration should have been filed before the effective beginning of 
the research.  

Research documentation 

Before starting research, the coordinating investigator and all study investigators will provide a signed 
up-to-date curriculum-vitæ as well as their registration number to the French National Medical Council 
(CNOM). The accepted submitted protocol version and its appendixes will be signed by the 
coordinating investigator, the Sponsor’s representative and, if applicable, by the scientific manager. 
Each novel protocol version, updated after amendments and/or request from regulatory authorities, 
will be attributed a novel number, with updated date of issue, and same signatures will be obtained. 
The investigator and the Sponsor will ensure that the study is conducted in full compliance with the 
“Declaration of Helsinki” ICH guidelines (http://private.ich.org/LOB/media/MEDIA482.pdf), with the 
ICH Good Clinical Practice Guideline, and with the French laws and regulations to afford the greater 
protection to the subjects participating to the study. To this end, a signed scientific agreement from 
each investigator in each participating center will be delivered to the study Sponsor. 

14. DATA PROCESSING AND STORAGE 

Data transcription 

Investigators participating in the study should submit all required information for each enrolled subject 

using the eCRF. An explanation should be given for missing data. Clinical and para-clinical data should 

be transferred in the eCRF as soon as they are collected.  

Incorrect data identified in the eCRF will be replaced by a declared investigator, who will access the 

Cleanweb system using personal identification code and password. These codes are strictly 

confidential and can by no means be communicated to a third party; they contribute to secure data 

confidentiality and to authenticate interventions. Access codes are associated with an electronic 

signature system which validates data entered by the investigator. Each signature is time stamped and 

registered in the research “Audit trail”. Signed data cannot be modified, but the investigator can cancel 

his signature if data need to be modified. Signature annulation is also recorded and time stamped.  

Anonymity of participating subjects will be secured by the mention of only the patient number and 

initials in all documents relative to research and by masking of individual-related data on source 

documents, by any appropriate mean. Electronic data file will be declared to CLIN-France, according to 

adapted procedure.  

Clinical research assistants, project manager, assistant project manager, clinical trial coordinator of the 

Clinical Research Unit, and data manager will have habilitation to visualize CRF and to ask queries to 

investigators.  

Protocol amendments 

The Department of Clinical Research and Development (DRCD) should be informed from any 

modification of the study by the coordinating investigator. Modifications should be qualified as 

substantial or non-substantial. Any amendment to the research protocol must be notified to the Ethics 

Committee if it includes substantial modifications, i.e. that may in one way or another modify 

guarantees to persons participating to the biomedical research (medication of inclusion criteria, 

prolongation of the inclusion period, participation of additional investigators….).  
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Extension of research 

Any extension of the research protocol (significant modification of the treatment schedule or of 

studied populations, prolongation of research treatment or medical actions not initially intended) 

should be considered as new research.  

Retention of records 

In accordance with regulations for Biomedical Research Involving Human Subjects, investigators are 

required to maintain all study documentation, including documents created or modified in electronic 

format, for at least 15 years following the completion of the study.  

Indexed archiving includes:  

• All successive versions of the study protocol (identified by specific number and date of issue). 

• By the coordinating investigator: certificates of authorization by regulatory authorities and ethics 

committee approval for the corresponding research. 

• All correspondence with the Sponsor. 

• Signed Informed Consent Form (ICF) from each subject participating to the research (under sealed 

envelope for minor child with signed consent of the person who has parental authority) with the 

corresponding list or registry of inclusions. 

• Completed and validated paper copy of the CRF from each included participating subject, dated and 

signed by the coordinating investigator or the local investigator. 

• Audit trail. 

• Data Handling Manual, with accurate description of eCRF (data, monitoring….). 

• All ancillary documents specifically relevant to research. 

• The final research report after statistical analysis and quality control (with copy sent to the study 

Sponsor). During the closing visit to each participating center, clinical research assistants will make a 

CD-ROM copy of the following: pdf files of eCRF from each patient included in the centre, 

randomization fax, all correspondence related to research, the audit trail and electronic correction 

queries. This CD-ROM will be archived in the investigator site file.  

The database used for statistical analysis should be also archived by the statistician in charge of final 

analysis (paper support or electronic file). 

15. ACCESS RIGHTS AND SOURCE DOCUMENTS 

In accordance with applicable laws and regulations, particularly articles L.1121-3 et R.5121-13 of the 

French Public Health Code, authorized persons (including investigators, persons in charge of quality 

control, data monitors, clinical research assistants, auditors, and all persons collaborating to the trial) 

are required to take all measures necessary to guarantee confidentiality of all information regarding 

experimental treatments, clinical trial, identity of participating subjects, and results of research. All 

data collected by these persons during quality controls or audits will remain anonymous.  

16. QUALITY CONTROL AND ASSURANCE 

Quality control and assurance will be performed by a clinical research assistant specifically recruited 

for this trial. Research will be framed under the Sponsor’s Standard Operating Procedure (SOP). 
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Research and management of patients in each participating center will be conducted in compliance 

with the principles of the Declaration of Helsinki and with Good Clinical Practice Guidelines. The 

Sponsor’s representatives will organize regularly visits to participating centers, according to the 

schedule of patient follow-up visits as defined in the study protocol, to the inclusion rate and to the 

protocol risk assessment.  

During subsequent visits, case report files will be reviewed according to the progression of research, by 

clinical research assistants representing the Sponsor who will control the accuracy of data reporting 

and validate CRF. Primary investigator and associate investigators in each center, involved in the 

inclusion and follow-up of participating subjects, must consent to regularly meet the Sponsor’s 

representatives designated by APHP. During these on-site visits and in accordance with Good Clinical 

Practice Guidelines, the following items will be checked: 

- Compliance with the research protocol and related procedures. 

- Verification of source documents and confrontation with data reported in the CRF. 

- Quality assurance of data reported in the CRF: accuracy, missing data, data consistency, in 

accordance with the protocol procedures. 

17. FUNDING AND INSURANCE 

Funding is provided according to the budget obtained by the Program Hospitalier de Recherche 

Clinique. Assistance Publique-Hôpitaux de Paris is the Sponsor of the present research in France. The 

Sponsor Assistance Publique–Hôpitaux de Paris has purchased insurance with the HGIGERLING 

company through BIOMEDIC-INSURE for the entire duration of the study, which guarantees its own 

civil liability as well as that of all persons involved in the conduction of research (medical and non-

medical contributors) (law N° 2004-806 Art. L 1121-10 of the French Public Health Code). Address: Parc 

d’Innovation Bretagne Sud C. P. 142 56038 Vannes Cedex, France. 

18. FINAL RESEARCH REPORT 

In accordance with the article R1123-60 of the French Public Health Code, the final research report is 

established and signed by the Sponsor and the Coordinating Investigator. A report written in 

compliance with the reference plan of the competent regulatory authority should be transmitted to 

the regulatory authority and to the Ethics Committee within the first year following the end of the 

research, which corresponds to the end of the participation of the last subject enrolled onto the 

research protocol.  

19. DATA PUBLICATION RULES AND INTELLECTUAL PROPERTY RIGHTS 

Assistance Publique-Hôpitaux de Paris (AP-HP) retains ownership of all data related to the study. None 

of these data cannot be used or transmitted to a third party without the prior expressed consent of 

APHP. AP-HP must be identified as the financial sponsor where appropriate. The terms « Assistance 

Publique–Hôpitaux de Paris » must appear in the authors address. The final publication of the study 

should be sent for approval to all contributors before submission. According to the rate of patient 

recruitment in the study, contributors will be included in the author list. 
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APPENDIX 1. Evaluation of renal function 

 

MDRD (Modification of Diet in Renal Disease) – simplified equation: 

 

1. If serum creatinine is measured using the Jaffé colorimetric assay:  

Estimated GFR (ml/min/1.73m2): 186, 3 x [serum creatinine (mg/dl)]-1.154 x [age (years)]-0.203 x 0.742 (if 

female) x 1.212 (if black). 

2.: If serum creatinine is measured using an enzymatic assay: 

Estimated GFR (ml/min/1.73m2): 175 x [serum creatinine (mg/dl)]-1.154 x [age (years)]-0.203 x 0.742 (if 

female) x 1.212 (if black). 

 

Cockcroft and Gault equation: 

 

Creatinine clearance, ml/min:  [140 – age (years)] x body weight (kgs) x K 

     Serum creatinine (µmol/l) 

K = 1.23 if male, 1.04 if female 
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APPENDIX 2. AKIN (Acute Kidney Injury Network) classification/staging system for acute kidney 

injury 

 

Stage Serum creatinine criteria 

 

Urine output criteria 

1 Increase in serum creatinine of 

≥ to 0.3 mg/dl (26.4 µmol/l) or 

increase to ≥ 150 to 200 % (1.5- 

to 2-fold) from baseline 

Less than 0.5 ml/kg/h for more 

than 6 hours 

2 Increase in serum creatinine to 

more than 200 to 300% (> 2- to 

3-fold) from baseline  

Less than 0.5 ml/kg/h for more 

than 12 hours  

3 Increase in serum creatinine to 

more than 300% (> 3-fold) from 

baseline, or serum creatinine of 

≥ to 4.0 mg/dl (≥ 354 µmol/l) 

with an acute increase of at 

least 0.5 mg/dl (44 µmol/l) 

Less than 0.3 ml/kg/h for 24 

hours, or anuria for12 hours 

From Mehta RL, Kellum JA, Shah SV, et al. Report of an initiative to improve outcomes in acute kidney 

injury. Crit Care 2007; 11: R31. 

Only one criterion (serum creatinine or urine output) has to be fulfilled to qualify for a stage. 

According to the recommendations of the ADQI workgroup (Bellono 2004), in patients in whom a 

baseline serum creatinine is unknown, it is possible to calculate a theoretical baseline serum creatinine 

value assuming a given normal GFR. By normalizing the GFR to the body surface area, a GFR of 

approximately 75 to 100 ml/min per 1.73 m2 can be assumed. Thus, for a given patient, a baseline 

serum creatinine value can be calculated assuming a value of baseline GFR of 75 ml/min/1.73m2, using 

the simplified “modification of diet in renal disease” (MDRD) formula, which provides a robust 

estimate of GFR relative to serum creatinine based on age, race and sex.  
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APPENDIX 3. Hematologic response criteria 

 

Partial Response (PR), all of the following: 

- ≥ 50% reduction in involved serum free light chain (LC) level.  

- Parallel improvement of serum kappa/lambda ratio. 

- Reduction in the level of monoclonal entire Ig, if present 

- Reduction in the involved urine LC excretion  

- No evidence of any sign of disease progression (i.e. new soft tissue plasmacytoma, new lytic 

bone lesions, hypercalcemia).  

Very Good Partial Response (VGPR), all of the following: 

- ≥ 90% reduction in involved serum free light chain (LC) level.  

- Parallel improvement of serum kappa/lambda ratio. 

- Serum monoclonal Ig (if present) and urine monoclonal LC detectable by immunofixation but 

not on electrophoresis  

- No evidence of any sign of disease progression (i.e. development of lytic bone lesions or soft 

tissue plasmacytoma, or hypercalcemia).  

Complete Response (CR), all of the following: 

- No detectable serum and urine monoclonal Ig by immunofixation  

- Normal serum kappa/lambda ratio  

- < 5% plasma cells in bone marrow (by aspiration or bone marrow if needed)  

- No evidence of any sign of disease progression (i.e. development of lytic bone lesions or soft 

tissue plasmacytoma, or hypercalcemia).  

Progressive Disease (PD),or relapse, at least one of the following: 

- Increase of ≥ 25% from baseline in:  

• involved serum free light chain (LC) level, with parallel change in serum kappa/lambda ratio 

• serum level of entire monoclonal Ig, if present 

• % of bone marrow plasma cell infiltration (the absolute % must be ≥ 10%) 

- Confirmed development of new lytic bone lesions or soft tissue plasmacytomas or confirmed 

increase in the size of existing bone lesions or soft tissue plasmacytomas. 

- Development of hypercalcemia (corrected serum calcium > 11.5 mg/dl or 2.65 mmol/l) than can 

be attributed solely to the plasma cell proliferative disorder. 

Relapse from complete remission, at least one of the following: 

- Reappearance of the serum or urine monoclonal Ig, detectable by immunofixation or 

electrophoresis 

- Reappearance of an abnormal serum free LC level 

- Reappearance of ≥ 5%dystrophic plasma cells on bone marrow aspiration 

- Any other sign of disease progression  

Stable Disease (SD): not meeting criteria for PR, VGPR, CR, PD or relapse  

 

Adapted from Durie BGM et al. International uniform response criteria for multiple myeloma. 

Leukemia 2006; 20: 1467-1473. 
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APPENDIX 4. C-VTD regimen 
 
C-VTD (Cyclophosphamide + Bortezomib + Thalidomide+ Dexamethasone) 
 
- Cyclophosphamide: 600 mg/m2 through a short IV infusion on day 1. In patients requiring dialysis 
support, cyclophosphamide should be given at the end of a dialysis session. 
- Bortezomib 1.3 mg/m2IV twice a week for 2 weeks (days 1 and 8), followed by a 13-day period 
without treatment (days 9-21). 
- Thalidomide: a daily single dose of 50 mg/day, given orally every evening for 15 days. If the treatment 
is well tolerated, thalidomide dose will be increased of 50 mg/day every 15 days, up to a daily dose of 
100 mg. 
- Dexamethasone 20 mg/day in the morning of days 1, 2, and 8, 9, i.e. on the day and the day after 
each injection of bortezomib. In case of gastro-intestinal symptoms (vomiting) steroid therapy should 
be administrated IV (for example, by substituting dexamethasone 20 mg by Solumedrol 200 mg).  
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APPENDIX 5: Durie Salmon and ISS staging systems for multiple myeloma. 
 

Stage Durie-Salmon  ISS  

 

I  

 

All of the following present: 

- Hb>10 g/dL 

- Serum IgG <50 g/L  

- Serum IgA <30 g/L 

- Normal serum calcium (<3 mmol/l) 

- No generalized lytic bone lesions 

- Urine monoclonal protein excretion < 4 g/day 

 

 

Serum beta2-microglobulin<3.5 mg/l 
and serum albumin >35 g/l 

II 
Neither stage I nor stage III 

 

Neither stage I nor stage III 

III 
One or more of the following: 

- Hb< 8.5 g/dl 

- Serum IgG >70 g/l  

- Serum IgA >50 g/l  

- Serum calcium >3 mmol/l 

- Advanced lytic bone lesions 

- Urine monoclonal protein excretion >12 g/day 

 

Serum beta2-microglobulin>5.5 mg/l 

A 
Serum creatinine <20 mg/l (177 µmol/l)  

B 
Serum creatinine >20 mg/l (177 µmol/l)  
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APPENDIX 6: Eastern Cooperative Oncology Group (ECOG) performans status 

 

Grade Eastern Cooperative Oncology Group 

0 Fully active, able to carry on all pre-disease performance without restriction 

1 Restricted in physically strenuous activity but ambulatory and able to carry out work of a 
light or sedentary nature, e.g., light house work, office work 

2 Ambulatory and capable of all selfcare but unable to carry out any work activities. Up and 
about more than 50% of waking hours 

3 Capable of only limited selfcare, confined to bed or chair more than 50% of waking hours 

4 Completely disabled. Cannot carry on any selfcare. Totally confined to bed or chair 

5 Dead 

From Oken MM, Creech RH, Tormey DC, et al. Toxicity and response criteria of the Eastern Cooperative 

Oncology group. Am J Clin Oncol 1982; 5: 649-655 
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APPENDIX 7:New York Heart Association (NYHA) functional classification system for congestive heart 
failure. 

 
- Class I: patients with cardiac disease bur without resulting limitation of physical activity. Ordinary 

physical activity does not cause undue fatigue, palpitation, dyspnoea, or angina pain.  

- Class II: patients with cardiac disease resulting in slight limitation of physical activity. They are 

comfortable at rest. Ordinary physical activity results in fatigue, palpitation, dyspnoea, or angina 

pain. 

- Class III: patients with cardiac disease resulting in marked limitation of physical activity. They are 

comfortable at rest. Less than ordinary physical activity causes fatigue, palpitation, dyspnoea, or 

angina pain. 

- Class IV: patients with cardiac disease resulting in inability to carry on any physical activity without 

discomfort. Symptoms of heart failure or the anginal syndrome may be present event at rest. If 

any physical activity is undertaken, discomfort is increased.  
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APPENDIX 8. List of participating centres 
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APPENDIX 9. Study synopsis: inclusion/screening period prior to randomization 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inclusion criteria: 
Serum creatinine >170 µmol/l 

and 
detectable serum and/or urine monoclonal Ig  

Symptomatic measures  
(rehydration + alkaline fluids) 

Correction of precipitating factors 
Solumedrol (400 mg IV) for 4 days   

 

Established diagnosis of 
multiple myeloma and 

myeloma cast 
nephropathy  

Serum creatinine ≤170 µmol/l 

Checking of 

randomization 

criteria 

Randomization between day 4 and day 
16 at the latest 

Or after the administration days of 
corticosteroid therapy equivalent to 
DXM 40 mg or Methylprednisolone 

400 mg for at least 4 consecutive days  

Serum creatinine >170 µmol/l 
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APPENDIX 10. Study synopsis - Patients not requiring dialysis: randomization for chemotherapy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* For patients requiring hemodialysis before the second course of chemotherapy, and who are 

randomized for the dialysis membrane, B-CD is stopped and replaced by BD. 

 

 

  

Randomization: day 16 at the latest 

BD Group: 
Bortezomib + Dex: 3 cycles 

CTD Group: 
Cyclophosphamide + Bortezomib + Dex: 3 cycles 

Evaluation after 3 cycles* 
Evaluation of renal function: 

Serum creatinine ≤170 µmol/l and/or eGFR ≥40 ml/min/1.73 m2) 
Evaluation of hematologic response 

Evaluation after 6 cycles 

 

Both renal and hematologic responses:  
Blood stem cell collection + HDM 200 
mg/m2 + autologous stem cell 
transplantation (ASCT) 

Hematologic response only,  
or contraindication to ASCT:  
3 more cycles of the same 
chemotherapy regimen 

 

Both renal and hematologic 
responses: Stem cell collection  
+ HDM 200 mg/m2 + ASCT 

In all other situations:  
Patient withdrawn from study 

No hematologic response, 
whatever the renal function:  
3 more cycles of the same 
chemotherapy regimen  
+ cyclophosphamide (if BD) 
+ Thalidomide (if C-BD) 
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APPENDIX 11. Study synopsis - Patients requiring hemodialysis: randomization for the hemodialysis 
membrane  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Randomization: 
- If hemodialysis is required during the inclusion/screening phase: 
Randomization will occur at the first dialysis session after pathological 
confirmation of MCN, or at the second dialysis session if urgent dialysis 
is needed.  
- If hemodialysis is required in patients already randomized for 
chemotherapy: 
Randomization will occur before the second course of chemotherapy. 
If patients have already received a course of CTD, they will be switched 
to BD for the following courses 
 
Chemotherapy regimen (all patients): 
Bortezomib + Dexamethasone (BD).  
 

HCO Group (TheraliteTM dialyzer):  
- Duration of each session : 5 hours 
- Blood flow: ≥ 250 ml/min 
- Dialyzate flow: ≥ 300 ml/min 
- Perfusion of 20 g of albumin at the 

end of dialysis session, depending 
on predialysis serum albumin level 

- 8 sessions in the 10 first days, then 
3 weekly sessions  

Control Group: High-flux conventional dialyzer 
- Duration of each session : 5 hours 
- Blood flow: ≥ 250 ml/min 
- Dialyzate flow: ≥ 300 ml/min 
- Perfusion of 20 g of albumin at the end of 

dialysis session, depending on predialysis 
serum albumin level 

- 8 sessions in the 10 first days, then 3 weekly 
sessions  

- Dialysis modalities according to local practice  
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APPENDIX 12. Summary of Product Characteristics (SmPC) (French versions) 
 
Bortezomib (Velcade®) 

Dexamethasone (Neodex®) 

Methylprednisolone hemisuccinate (Solumédrol®) 

Cyclophosphamide (Endoxan®) 

Thalidomide 

TheraliteTM operating instructions 
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SmPC Bortezomid Velcade ® 
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SmPC Dexamethasone, NEODEX ®
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SmPC methylprednisolone hemisuccinate, Solumedrol®  
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SmPC Cyclophosphamide, Endoxan ®  
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SmPC Thalidomide  
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TheraliteTM operating instructions 
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APPENDIX 13: CLASSIFICATION OF ADVERSE EVENTS 
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APPENDIX 14: SCHEDULE OF ASSESSMENTS 
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APPENDIX 15: SERIOUS ADVERSE EVENT REPORTING FORM 
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