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1.  RECOMMENDATION 

Based on the review of the data on safety and efficacy and the MAH response to the CHMP Request for 

Supplementary Information, the CHMP considers that the application for the extension of indication of 

Velcade, in combination with rituximab “in the treatment of adult patients with relapsed follicular non-

Hodgkin lymphoma whose time since last antilymphoma therapy was greater than one year”, is not 

approvable since major objections still remain, which preclude a recommendation for marketing 

authorisation at the present time. The details of these major objections are provided in the 2nd Request 

for Supplementary Information (Section VI)  

Questions to be posed to additional experts 

None. 

Inspection issues 

None. 

 

2.  EXECUTIVE SUMMARY 

In the present submission, the MAH presented clinical efficacy and safety data to support the addition 

of a weekly VELCADE 1.6 mg/m2 regimen to rituximab (Vc-R) as combination therapy for the 

treatment of patients with relapsed follicular non-Hodgkin lymphoma (initially claimed indication) or, as 

modified by the MAH in response to the CHMP Request for Supplementary Information, in the 

treatment of adult patients with relapsed follicular non-Hodgkin lymphoma whose time since last 

antilymphoma therapy was greater than one year. 

This application is supported primarily by efficacy and safety results from a large, pivotal, Phase 3, 

randomized, open-label, active-controlled, multicenter, international, prospective study 

(Study JNJ-26866138-LYM-3001; hereafter referred to as Study LYM-3001) comparing the Vc-R 

combination with rituximab alone in 676 subjects with relapsed or refractory, rituximab-naïve 

or -sensitive FL. The study is co-sponsored J&JPRD and MPI. A biomarker study performed in patients 

enrolled in the pivotal LYM-3001 study aimed at identifying  patients who would be predicted to be 

sensitive to the Vc-R combination drug treatment was presented as exploratory. 

Study LYM-3001 was designed (in 2005) and initiated (in 2006) in accordance with the regulatory 

advice received from the Committee for Medicinal Products for Human Use (CHMP) in 2005 

(REF: EMEA/386156/005). At that time, single-agent rituximab was considered an acceptable standard 

treatment option for relapsed NHL and therefore, Study LYM-3001 was designed to determine if the 

Vc-R combination provides clinical benefit to these subjects relative to treatment with rituximab alone, 

as assessed by prolongation of PFS.  

A Phase 2, randomized, open-label, non-comparative, 2-stage, multicenter, prospective study 

(Study M34103-061) using the Vc-R combination in patients with relapsed or refractory indolent B-cell 

lymphoma (including follicular and marginal zone lymphoma), testing two VELCADE dosing regimens 

(twice-weekly and weekly) in combination with rituximab, was carried out to determine the dosing 

regimen for subsequent phase 3 development. Safety and efficacy data from Study M34103-061 were 

considered as supportive. 



2.1.  Problem statement 

Non-Hodgkin lymphomas (NHL) encompass several unique malignant lymphoid disease entities 

that vary in clinical behaviour, morphologic appearance, immunology, and molecular phenotype. In the 

27 countries comprising the EU, the total number of new NHL cases in 2008 was estimated at 73,700.  

Non-Hodgkin lymphoma is primarily an adult disease with a median age at onset of 67 years. NHLs can 

be clinically classified as indolent and aggressive. The majority of patients with indolent (slow-growing) 

NHL present with advanced disease. For these patients, the disease is incurable with standard 

treatment and the clinical course is characterized by a pattern of multiple, often symptomatic, relapses 

and remissions over a median survival period of up to 10 years. 

Follicular lymphomas (FL), is the most common type of indolent lymphoma, comprising 

approximately 30% of all indolent NHL. Follicular lymphoma is a neoplasm of follicle centre B cells and 

is characterized by follicular growth patterns, at least partially accompanied by diffuse areas of growth. 

Relapsed NHL is an incurable disease, characterized by multiple relapses and remissions of increasingly 

shorter duration. The neoplastic B cells express the pan-B-cell markers CD19, CD20, CD22, CD79a, 

and CD79b. Follicular lymphoma cells express antigens from the germinal centre including CD10 and 

Bcl-2. The cytogenetic hallmark of NHL is t(14;18)(q32;q21) and is present in approximately 85% of 

Grade 1 and 2 FL. The translocation results in the juxtaposition of the Bcl-2 oncogene into the IgH 

heavy chain locus on chromosome 14, leading to constitutive expression of chimeric Bcl-2/IgH mRNA 

with subsequent inhibition of apoptosis. 

The Follicular Lymphoma International Prognostic Index (FLIPI; Solal-Celigny 2004) can successfully 

discriminate between patients with a good prognosis (low FLIPI score, 0 to 1 factor) with 91% 5-year 

overall survival (OS); intermediate prognosis (intermediate FLIPI score; 2 factors) with 78% 5-year OS; 

and with poor prognosis (high FLIPI score; 3 factors) with only a 53% 5-year OS.  

Patients with bulky disease or high tumor burden also have poor prognoses with a lower probability of 

response to treatment and a higher probability of relapse. Patients with high FLIPI score and high 

tumor burden are therefore poor prognosis high-risk patients. 

 

 
Each criterion receives 1 point on the score. 

The World Health Organization (WHO, 1997) has classified FLs as  

Grade 1 (follicular small cleaved),  

Grade 2 (follicular mixed),  

Grades 3a and 3b (follicular large cell).  
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Grades 1 and 2 FLs (indolent) are similar in natural history with fewer relapses than Grade 3 

lymphomas (aggressive), which have the potential for early relapse. Grades 1 and 2 FLs are treated 

similarly, while Grade 3 NHL is treated more similarly to aggressive NHL using anthracycline-based 

therapy.  

As different approaches are used to treat Grade 3 FL, Study LYM-3001 only enrolled subjects with 

documented Grade 1 and 2 NHL who would be suitable for treatment with rituximab or Vc-R at time of 

relapse. 

FL treatment 

Despite the number of available therapies for relapsed FL, there is still an unmet medical need for 

newer treatment options that provide clinical benefit (i.e., treatments that provide a longer time 

without progression, delay the need for additional therapy, and delay treatment-related toxicity). 

Standard modalities of treatment include watchful waiting, radiation, single-agent or combination 

chemotherapy (alkylating agents, anthracyclines, nucleoside analogues, vinka alkaloids), anti-CD20 

monoclonal antibodies, radioimmunotherapy, autologous stem cell transplant, or allogenic stem cell 

transplant, or any combinations thereof.  

Commonly used treatments for relapsed NHL include single-agent rituximab, single-agent 

bendamustine, R-CHOP, R-CVP and fludarabine-based regimens.  

The most commonly used alkylator-based regimens include chlorambucil (as monotherapy or in 

combination with prednisone;) and cyclophosphamide (as a single agent or in combinations such as 

CVP [cyclophosphamide, vincristine, and prednisone], CHOP [cyclophosphamide, doxorubicin, 

vincristine and prednisone], C-MOPP [cyclophosphamide, vincristine, procarbazine, prednisone]). 

The most commonly used purine analogue is fludarabine, which has demonstrated activity as a single 

agent in the treatment of relapsed and untreated FL. Based on the demonstrated synergism of purine 

analogues, fludarabine has been incorporated into several NHL regimens including FC 

(fludarabine-cyclophosphamide), FND (fludarabine, mitoxantrone, and dexamethasone), and FCM 

(fludarabine, cyclophosphamide, and mitoxantrone). 

Bendamustine is a mechlorethamine derivative approved in the EU for the treatment of CLL, for the 

treatment of rituximab-refractory, indolent B-cell NHL, and for the frontline treatment of multiple 

myeloma (Levact, approved in 2010). Studies of bendamustine for the treatment of NHL have been 

conducted in various NHL subtypes including FL. The recent approval of bendamustine in NHL was 

based on a Phase 3, open-label, single-arm study of bendamustine monotherapy in patients who were 

unresponsive to rituximab or whose disease had progressed within 6 months of rituximab therapy. 

Given the similarity and outcomes of the R-CHOP and R-CVP regimens, as well as limitations on 

cumulative exposure to doxorubicin, physicians use different classes of drugs for second and 

subsequent lines of treatment for FL.  

Although allogeneic bone marrow transplantation has a very limited role in the management of NHL 

due to the high transplant-related mortality, high dose chemotherapy and autologous stem cell support 

is an option in select patients with chemosensitive relapse, but there is no survival advantage 

compared with conventional treatment and therefore its use in the management of NHL has been 

limited and is not a common practice. 

The EU approved medicinal products in the treatment of NHL specifically (as indicated in SmPC section 
4.1) are:  
 
-Interferon alfa-2b (IntronA, approved in 2000)  
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Follicular lymphoma 

Treatment of high tumour burden follicular lymphoma as adjunct to appropriate combination induction 
chemotherapy such as a CHOP-like regimen. High tumour burden is defined as having at least one of 
the following: bulky tumour mass (> 7 cm), involvement of three or more nodal sites (each > 3 cm), 
systemic symptoms (weight loss > 10 %, pyrexia > 38°C for more than 8 days, or nocturnal sweats), 
splenomegaly beyond the umbilicus, major organ obstruction or compression syndrome, orbital or 
epidural involvement, serous effusion, or leukaemia. 

 

-Ibritumomab tiuxetan (Zevalin, approved in 2004) Radio-immunotherapy 

[90Y]-radiolabelled Zevalin is indicated as consolidation therapy after remission induction in previously 
untreated patients with follicular lymphoma. The benefit of Zevalin following rituximab in combination 
with chemotherapy has not been established.  

[90Y]-radiolabelled Zevalin is indicated for the treatment of adult patients with rituximab relapsed or 
refractory CD20+ follicular B-cell non-Hodgkin's lymphoma (NHL).  

Rituximab (Mabthera, approved in 1998) is a chimeric anti-CD20 monoclonal antibody. It binds to 
CD20-positive B-cells and causes antibody-dependent cellular cytotoxicity, complement-dependent 
cytotoxicity, and apoptosis.  

 

-MabThera is indicated in adults for the following indications:  

Non-Hodgkin’s lymphoma (NHL)  

MabThera is indicated for the treatment of previously untreated patients with stage III-IV follicular 
lymphoma in combination with chemotherapy.  

MabThera maintenance therapy is indicated for the treatment of follicular lymphoma patients 
responding to induction therapy.  

MabThera monotherapy is indicated for treatment of patients with stage III-IV follicular lymphoma who 
are chemoresistant or are in their second or subsequent relapse after chemotherapy.  

MabThera is indicated for the treatment of patients with CD20 positive diffuse large B cell non-
Hodgkin’s lymphoma in combination with CHOP (cyclophosphamide, doxorubicin, vincristine, 
prednisolone) chemotherapy.   

Posology  

 

Follicular non-Hodgkin's lymphoma  

Combination therapy  

The recommended dose of MabThera in combination with chemotherapy for induction treatment of 
previously untreated or relapsed/ refractory patients with follicular lymphoma is: 375 mg/m2 body 
surface area per cycle, for up to 8 cycles.  

MabThera should be administered on day 1 of each chemotherapy cycle, after intravenous 
administration of the glucocorticoid component of the chemotherapy if applicable.  

Maintenance therapy  

Previously untreated follicular lymphoma  

The recommended dose of MabThera used as a maintenance treatment for patients with previously 
untreated follicular lymphoma who have responded to induction treatment is: 375 mg/m2 body surface 
area once every 2 months (starting 2 months after the last dose of induction therapy) until disease 
progression or for a maximum period of two years.  
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Relapsed/refractory follicular lymphoma  

The recommended dose of MabThera used as a maintenance treatment for patients with 
relapsed/refractory follicular lymphoma who have responded to induction treatment is: 375 mg/m2 
body surface area once every 3 months (starting 3 months after the last dose of induction therapy) 
until disease progression or for a maximum period of two years.  

Monotherapy  

Relapsed/refractory follicular lymphoma  

The recommended dose of MabThera monotherapy used as induction treatment for adult patients with 
stage III-IV follicular lymphoma who are chemoresistant or are in their second or subsequent relapse 
after chemotherapy is: 375 mg/m2 body surface area, administered as an intravenous infusion once 
weekly for four weeks.  

For retreatment with MabThera monotherapy for patients who have responded to previous treatment 
with MabThera monotherapy for relapsed/refractory follicular lymphoma, the recommended dose is: 
375 mg/m2 body surface area, administered as an intravenous infusion once weekly for four weeks 
(see section 5.1). 

Diffuse large B cell non-Hodgkin's lymphoma  

MabThera should be used in combination with CHOP chemotherapy. The recommended dosage is 375 
mg/m2 body surface area, administered on day 1 of each chemotherapy cycle for 8 cycles after 
intravenous infusion of the glucocorticoid component of CHOP. Safety and efficacy of MabThera have 
not been established in combination with other chemotherapies in diffuse large B cell non-Hodgkin’s 
lymphoma. 

 

FL Prognosis 

Progression-free survival (PFS) in patients with relapsed and refractory NHL is frequently less than 

10 months using conventional chemotherapeutic regimens. Subsequent remissions occur, but with 

progressively shorter durations. Despite the increase in overall survival (OS) over time, the overall 

pattern of the illness has not changed. Repeated responses are usually incomplete and almost always 

followed by recurrence, with a median OS of up to 10 years.  

2.2.  About the product 

Mechanism of action 

Velcade (bortezomib) is a proteasome inhibitor used in the treatment of Multiple Myeloma (MM). It is 

specifically designed to inhibit the chymotrypsin-like activity of the 26S proteasome in mammalian 

cells. The 26S proteasome is a large protein complex that degrades poly-ubiquitinated proteins. The 

catalytic core of the 26S proteasome is the 20S proteasome. The ubiquitin-proteasome pathway plays 

an essential role in orchestrating the turnover of specific proteins, thereby maintaining homeostasis 

within cells. Inhibition of the 26S proteasome prevents this targeted proteolysis and affects multiple 

signalling cascades within the cell, ultimately resulting in cancer cell death. By inhibiting a single 

molecular target, the proteasome, VELCADE affects multiple signalling pathways. Thus, the 

mechanisms by which VELCADE elicits its antitumour activity may vary among tumour types, according 

to the extent to which each affected pathway is critical to the inhibition of tumour growth. Specifically, 

VELCADE is thought to be efficacious in multiple myeloma via its inhibition of nuclear factor B 

activation, its attenuation of interleukin-6-mediated cell growth, a direct apoptotic effect, and possibly 

through antiangiogenic and other effects. 



 
 
Withdrawal Assessment report  
for  
VELCADE II/55 

 

EMA/460796/2012  Page 7/69
 

VELCADE is a modified dipeptidyl boronic acid. The product is provided as a mannitol boronic ester, 

which in reconstituted form, consists of the mannitol ester in equilibrium with its hydrolysis product, 

the monomeric boronic acid. 

From the point of view of the ATC code, Velcade is under the pharmacotherapeutic group “Other 

antineoplastic agents” with the ATC code: L01XX32. 

On 26 April 2004 bortezomib was approved under exceptional circumstances in the EU for the 

treatment of MM (also known as plasma cell myeloma) patients who have received at least 2 prior 

therapies (third line) and, as such, the MAH was to provide additional data (Specific Obligations, SOs) 

as defined in Annex IIC of the Commission Decision. 

The clinical development program for bortezomib included 3 Phase 1 dose-escalation studies of both 

bortezomib monotherapy (either on solid tumours and in haematological malignancies patients), and 

bortezomib in combination with other chemotherapeutics in solid tumours (e.g., gemcitabine, 

irinotecan, and docetaxel).  

On 20 April 2005 (type II/05 variation), VELCADE was approved as monotherapy for the treatment of 

progressive MM in patients who have received at least 1 prior therapy and who have already 

undergone or are unsuitable for bone marrow transplantation.  

Approval for the second line indication was based on results from Phase 3 Study M34101-039 (APEX) 

that compared VELCADE with high-dose dexamethasone in 669 multiple myeloma subjects who had 

received 1 to 3 prior lines of therapy. 

In July 2008, the type II/28 variation was granted to extend the indication from the setting of 

monotherapy for relapsed patients to an earlier stage of the MM disease (front-line therapy) in 

combination with melphalan and prednisone. The clinical study that formed the basis for this 

submission was the Phase 3 study MMY-3002 (VISTA): an open-label multicentric randomized placebo-

controlled trial to investigate the efficacy of bortezomib (Velcade) in untreated patients with a 

diagnosis of MM who cannot be treated with high-dose chemotherapy/stem cell transplantation 

(HDC/SCT) because of age (> 65 y) or other conditions. 

The final 5-year survival data from study VISTA were considered in December 2011 (type II/53 

variation); the median overall survival was 56.4 months in the Vc-MP treatment group and 43.1 

months in the MP treatment group. The median OS of 43.1 months in the MP group is longer than 

historically reported (30 to 36 months), most likely because of the use of VELCADE and other newer 

agents administered on relapse. 

On January 2009 the first 5-year renewal was approved with general condition for an additional 5-year 

renewal on the basis of pharmacovigilance grounds. Although the pharmacovigilance strategy has 

proven ability to identify safety concerns, the number and kind of unlisted serious adverse events 

support the concern that additional safety risks connected with Velcade treatment may become evident 

in the future. Thus a careful monitoring of any newly emerging safety signal trough PSUR cycles on a 

six month basis was recommended. 

In December 2011, in the context of the 7th annual re-assessment, all SOBs/FUMs were considered 

fulfilled and the positive overall benefit-risk profile for the use of VELCADE in all lines of multiple 

myeloma, either as single agent or in combination with melphalan and prednisone, confirmed; thus, 

the CHMP granted the switch from under exceptional circumstances to normal approval licence. 

However, based on the recent emergence of new treated-related AE, as a precautionary measure the 

CHMP decided to keep the PSUR cycle on 6-month basis. 
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The registered formulation of bortezomib is intravenous injection 1 mg (1 mg/ml) and 3.5 mg (1 

mg/ml) powder for solution for injection IV.  

The recommended starting dose of bortezomib is 1.3 mg/m2 body surface area twice weekly for two 

weeks (days 1, 4, 8, and 11) followed by a 10-day rest period (days 12-21). This 3-week period is 

considered a treatment cycle. 

2.3.  The development programme/Compliance with CHMP 
guidance/Scientific advice 

On 18 November 2005 J&JPRD received EMA scientific advice on the design of Study LYM-3001 (REF: 

EMEA/386156/005). Overall, the CHMP scientific advice that mostly regarded the study design was 

followed. 

In a number of meetings with the Rapporteur, J&JPRD presented the status of Study LYM-3001 within 

the context of the overall VELCADE development plan.  

In particular, during the meeting held on 14.04.2010, the MAH presented the IDMC recommendation 

for stopping the study and the aggregated blinded data summary for Phase III study LYM-3011 at data 

cut-off on November 2009.  

In the meeting held on 05.10.2010 an overview of LYM-3001 study results was discussed. 

In October 2011, EMA was informed by the MAH that Millennium Pharmaceuticals, Inc (MPI), co-

sponsor of J&JPRD for Velcade development program announced the intention to withdraw the 

supplemental new drug application (sNDA) for use of Velcade in combination with rituximab in patients 

with relapsed follicular lymphoma. According to MPI the withdrawal was based upon discussions with 

external advisors and the U.S. Food and Drug Administration (FDA).  

2.4.  General comments on compliance with GMP, GLP, GCP  

Study LYM 3001 

This study was conducted in accordance with the ethical principles that have their origin in the 

Declaration of Helsinki and that are consistent with Good Clinical Practices (GCP) and applicable 

regulatory requirements. Known instances of non conformance were documented and are not 

considered to have had an impact on the overall conclusions of this study. 

It was partly carried out outside the EU.  

EU country clinical sites: Belgium, Czech Republic, Finland, France, Germany, Greece, Great Britain, 

Hungary, Italy, Netherlands, Poland, Portugal, Slovakia, Spain, Sweden 

Non EU country clinical sites : Israel, South Africa, Argentina, Brasil, Canada, China India, Korea, 

Mexico, Russia, Thailand, USA, Australia, Romania, Ukraine 

Study M34103-061 

This study was performed in accordance with Good Clinical Practice (GCP), according to the 

International Conference on Harmonisation (ICH) final guideline (01 May 1996) and including the 

archiving of essential documents. 

It was carried out in 15 sites in the United States. 

GCP inspections carried out by other regulatory authorities on LYM-3001 and M34103-061 study sites 

are described in the table below: 



 
 

2.5.  Type of application and other comments on the submitted dossier 

 Legal basis 

This is a type II variation (C.I.6) to add a new therapeutic indication to the marketing authorisation of 
Velcade  
 

 Significance of paediatric studies 

A class waiver Decision (EMA/820860/2010 P/345/2010), was given for treatment of follicular 
lymphoma. since it does not normally occur in the paediatric population. 

 

3.  SCIENTIFIC OVERVIEW AND DISCUSSION 

3.1.  Introduction  

The rationale for the use of Velcade in combination with rituximab is based on the following non-clinical 

and clinical evidence. 

Non-clinical evidence suggest that VELCADE- and rituximab-mediated apoptosis both involve inhibition 

of the NF-κB pathway in NHL, supporting a mechanistic rationale for combining rituximab and 

VELCADE. Rituximab (Mabthera, approved in 1998) is a chimeric anti-CD20 monoclonal antibody. It 

binds to CD20-positive B-cells and causes antibody-dependent cellular cytotoxicity, complement-

dependent cytotoxicity, and apoptosis.  

A number of non-clinical studies, mostly performed in vitro on NHL/B-cell lymphoma cell lines, 

demonstrated the ability of bortezomib alone to correlate with the down-regulation of NF-κB activity 

and the associated decrease in Bcl-2 expression (see non-clinical section).  

A limited number of non-clinical studies aimed to assess the in vivo efficacy of bortezomib in 

combination with rituximab. One of these studies was performed in a tumor xenograft mouse model 

and showed a less than additive in vivo effect (De Vos al, 2004).  
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Another study assessed Velcade in combination with rituximab in 6-8-week old SCID mice inoculated 

via tail vein injection with (1 x 106) Raji cells. However, the results from this study have been 

presented only as a poster (Hernandez-Ilizaliturri et al., 2003); thus, it is not possible to soundly 

comment on the conclusion of the authors “Proteasome inhibition by PS341 induces apoptosis, cell 

growth arrest and renders various NHL cell lines more susceptible to rituximab-associated CMC. In vivo, 

administration of PS341 with rituximab was more effective in controlling lymphoma growth and in 

prolonging survival than rituximab or PS341 monotherapy alone.”  

Several VELCADE doses and schedules have been evaluated in patients with lymphoma. 

Many studies reported the activity of the twice weekly schedule of VELCADE (administered on Days 1, 

4, 8, and 11) in patients with lymphomas. The dose-limiting toxicity and maximum-tolerated dose 

(MTD) of weekly VELCADE were determined in a Phase 1 dose-escalation study. Fifty-three patients 

(48 with androgen-independent prostate cancer) received 128 cycles of VELCADE in doses ranging 

from 0.13 to 2.0 mg/m2 IV administered weekly on Days 1, 8, 15, and 22 of a 35-day cycle. The dose-

escalation scheme was controlled via continuous reassessment. The results of this study demonstrated 

the MTD and the recommended Phase 2 dose of VELCADE to be 1.6 mg/m2 when administered 

according to a once-weekly schedule. The adverse events observed at this dose were moderate and 

most patients received 1.6 mg/m2 once weekly for 4 weeks out of the 5-week cycle for 2 or more 

cycles without experiencing significantly increased toxicity during the second cycle of treatment. At this 

dose, diarrhea was the most common toxicity; however, most cases were Grade 1 or 2 and were self-

limiting. At higher doses, the incidence and intensity of diarrhea increased as well as neurological and 

cardiovascular events. This study demonstrated that inhibition of NF-B-related markers and anti-

tumor activity was observed in patients with androgen-independent prostate cancer at 1.6 mg/m2 

(Papandreou et al., 2004). 

Clinical data from 2 Phase 2 studies of VELCADE monotherapy for the treatment of indolent and 

aggressive NHL in subjects previously treated for this disease provide further indications of antitumor 

activity.  

In one study, 7 of 9 assessable subjects with NHL achieved objective response including 1 CR and 1 

CRu. Of 10 assessable subjects with MCL, 1 achieved CRu, and both subjects with marginal zone 

lymphoma (MZL) achieved PR lasting more than 8 months (O'Connor et al., 2005). 

In a separate study of previously treated subjects with NHL, 12 of 29 assessable subjects with MCL 

achieved CR or PR, and 4 of 21 assessable subjects with other types of B-cell NHL achieved CR/CRu or 

PR (Goy et al., 2005).  

The safety and efficacy of VELCADE in combination with rituximab was examined in a prospective, 

randomized, multicenter, 2-arm, non-comparative, open-label, 2-stage clinical study in subjects with 

relapsed or refractory indolent B-cell lymphoma, including NHL and MZL (Study M34103-061). 

VELCADE at the higher dose of 1.6 mg/m2 administered weekly was generally better tolerated than 

the lower dose of 1.3 mg/m2 administered twice weekly and had a similar efficacy. Therefore, the 

weekly VELCADE schedule in combination with rituximab was chosen for this Phase 3 study Study LUM-

3001 (also supported by the Phase 1 dose-escalation study conducted by Papandreou (2004). 

3.2.  Non clinical aspects  

Pharmacology  

No new non-clinical study was presented by the MAH in this application. A review from the available 

published non-clinical studies was provided.  
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Bcl-2 and NF-kB in FL 

The t(14;18) translocation occurs in 85-90% of follicular lymphoma tumours leading to over 

expression of the antiapoptotic protein Bcl-2 and to the constitutively active NF-κB signalling. These 

effects can contribute to tumorigenicity and resistance to therapy. NF-kB has been shown to play an 

important role in a variety of cellular processes, including cell cycle regulation and apoptosis. Targeting 

the NF-kB pathway may represent a rational approach in follicular lymphoma malignancy.  

The t(14;18) lymphoma cell line DHL-4 displayed elevated levels of several NF-kB subunits and 

increased Bcl-2 expression; a decrease in endogenous Bcl-2 levels was observed in DHL-4 cells 
transfected with an IkBa super-repressor (IkBa-SR) expression vector. Molecular suppression of the 

constitutively active NF-κB by the expression of the I-κBα-super-repressor reduced the expression of 

Bcl-2 (Heckman et al., 2002).  

Single agent bortezomib and down-regulation of Bcl-2 and NF-kB 

Non-clinical studies have demonstrated that bortezomib targets these downstream effectors of the 

t(14;18) genetic lesion leading to antitumor effects and sensitization to other targeted therapies. 

In two non-Hodgkin’s lymphoma cell lines derived from mantle cell lymphoma (MCL) samples and in 

patient MCL biopsy specimens, bortezomib led to cell cycle arrest in G1 and rapid induction of 

apoptosis that was associated with the down-regulation of bcl-2 family members bcl-xL and bfl/A1, and 

the activation of caspase 3, that mediates bcl-2 cleavage, resulting in the release of cytochrome c from 

the mitochondria. (Pham et al., 2003).  

Regulation of BCL-2 gene transcription was examined in seven different human cancer cell lines 

including two pancreatic (MIA-PaCa-2, PANC-1), two prostate (LNCaP, PC-3), two lung (Calu-1, A549) 

and one breast (MCF-7) cancer cell line. The apoptotic activity of bortezomib was shown to correlate 

with the down-regulation of NF-κB activity and the associated decrease in Bcl-2 expression (Fahy et 

al., 2005).  

In a panel of five B-cell lymphoma cell lines, all derived from patients with transformed follicular 

lymphoma (DHL-4, DHL-7, DoHH2, CRL, SUD4), bortezomib treatment had similar effects on apoptotic 

and NF-KB signalling pathways in these cell lines, different cell cycle effects were observed and 

induction of a further mechanism of cell death, mitotic catastrophe, was observed in the more sensitive 

cell line, which may provide some pointers to the difference in sensitivity between cell lines (Strauss et 

al., 2007).  

Bortezomib combined with agents other than rituximab 

In t(14;18)-positive, EBV-negative NHL cell lines NHL cell lines DoHH2 and WSU-FSCCL the effect of 

activating the TRAIL pathway with agonistic monoclonal antibodies to TRAIL receptors TRAIL-R1 

(mapatumumab) and TRAIL-R2 (lexatumumab) was investigated. While bortezomib alone had no effect 

in this assay, combination of bortezomib and either TRAIL-R agonist antibody, showed a trend to 

prolonged time until recurrence of lymphoma cells, indicating greater cell kill with the combination 

therapy. This was statistically significant for lexatumumab, but not for mapatumumab (Smith and 

Joshi, 2007). 

In Hodgkin lymphoma (L428) and non-Hodgkin lymphoma Ramos (Burkitt lymphoma), HF1 (follicular 

lymphoma), and SUDHL4 (large B-cell lymphoma) cell lines, bortezomib produced a marked induction 

of apoptosis at concentrations ranging from 2.5 to 20 nM when combined with the histone deacetylase 

inhibitor, PCI 24781 (Bhalla et al, 2009). 
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Bortezomib combined with rituximab 

The combination of bortezomib and rituximab has been suggested because follicular lymphoma cells 

express CD20, the B-cell antigen targeted by rituximab, and rituximab is approved for the treatment of 

follicular lymphoma (Buske et al., 2006). 

In the SUDHL-16 diffuse large B-cell lymphoma (DLBCL) cell line, the combination of bortezomib and 

rituximab produced additive effects on inhibition of cell proliferation and induction of apoptosis. The 

combination was also effective in the SUDHL-16 DLBCL tumor xenograft model in mice. However, the 

in vivo effects appeared less than additive because of the high 77% delay in tumor growth produced by 

rituximab alone at the single dose selected for study (De Vos et al., 2004). 

The in vitro cytotoxic effects of bortezomib in combination with anti-CD20 (rituximab) or anti-CD52 

(campath) monoclonal antibodies was studied on peripheral blood mononuclear cells (PBMC) obtained 

from 73 randomly selected, untreated B-CLL patients; PBMC from 12 healthy volunteers were obtained 

and examined, as well. The combination of bortezomib and rituximab demonstrated additive effects on 

apoptosis, which were accompanied by an additive down-regulation of Bcl-2 expression (Smolewski et 

al., 2006). 

The effects of combined treatment with bortezomib and rituximab on patient-derived MCL cell lines 

(Jeko, Mino, SP53) and tumor samples from patients with MCL (primary cells) was studied. Bortezomib 

in combination with rituximab demonstrated additive or greater than additive cytotoxic effects and 

enhanced the down-regulation of NF-κB (Alinari et al., 2009). 

Ecotoxicity/environmental risk assessment 

The applicant provided an ERA and refined the PEC surfacewater in phase I by estimating consumption 

data of 1 845 181 mg/year in 2018. The applicant concluded that the PEC surfacewater is orders of 

magnitude below the threshold value of 0.01 µg/L. Therefore, studies on environmental fate and 

effects were not conducted and the ERA ended in phase I. 

The refinement in phase I is not in line with the guideline on the environmental risk assessment of 

medicinal products for human use (EMEA/CHMP/SWP/4447/00, June 2006) because the refinement is 

not based on reasonably justified market penetration data, e. g. published epidemiological data (see 

Question 4, Q & A document EMA/CHMP/SWP/44609/2010, adopted 2011).  

However, the conclusion of the applicant can be endorsed as data on the prevalence of both diseases 

are publicly available (e.g. www.orpha.net). Including the prevalence values found by the CHMP and 

the current treatment regime described in the SmPC in a PEC surfacewater calculation the result is 

clearly below the action limit. Hence, no further assessment in phase II is deemed to be necessary.  

In response to the CHMP Request for Supplementary Information, the MAH presented missing data 

regarding the Kow for bortezomib carrying out a different method of analysis from what suggested by 

the “guideline on the ERA”. Even if the choice of the different method used is not soundly justified and 

not GLP compliant, it is considered overall acceptable. The log Kow of bortezomib calculated (2.0 at 

pH=7) is below the threshold of 4.5 thus no persistence, bioaccumulation and toxicity screening is 

needed. 

Discussion on non-clinical aspects 

No new in vitro and in vivo non-clinical study was presented in this application. The following 

conclusions come from published data. 

http://www.orpha.net/
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The majority of follicular lymphoma tumours present with the t(14;18) translocation that leads to over-

expression of the antiapoptotic protein Bcl-2 and constitutively activation of NF-κB signalling which can 

contribute to tumorigenicity and resistance to therapy.  

Single-agent bortezomib showed an efficacy in down-regulating both Bcl-2 and NF-kB in different NHL 

cell lines, B cell lymphoma cell lines and other cancer cell lines. 

Bortezomib showed a trend to prolong time to recurrence of lymphoma cells when associated with the 

agonistic monoclonal antibody to TRAIL receptors lexatumumab, and produced an induction of 

apoptosis in Hodgkin lymphoma, NHL, and large B-cell lymphoma cell lines when associated with the 

histone deacetylase inhibitor, PCI 24781  

Evidence from the scientific literature also shows that FLs express CD20, the B-cell antigen targeted by 

rituximab: in diffuse large B-cell lymphoma cell line, the combination of bortezomib and rituximab 

produced additive effects on inhibition of cell proliferation and induction of apoptosis.  

The combination of bortezomib and rituximab demonstrated additive effects on apoptosis, which were 

accompanied by an additive down-regulation of Bcl-2 expression in peripheral blood mononuclear cells 

obtained from untreated B-CLL patients. Bortezomib in combination with rituximab demonstrated 

additive cytotoxic effects and enhanced the down-regulation of NF-κB both in patient-derived MCL cell 

lines and tumour samples from patients with MCL (primary cells). 

Evidence from the available literature did not highlight any new safety and toxicological concern of 

bortezomib in the proposed new indication “treatment of follicular non-Hodgkin lymphoma” respect to 

the current indication in multiple myeloma. The two haematological conditions share a similar 

pathology pathway. 

The waiving of original studies by literature data is considered acceptable and in line with guideline ICH 

S 9 section 3.5 “Combination of Pharmaceuticals”, that considers toxicology studies investigating the 

safety of combinations of pharmaceuticals intended to treat patients with advanced cancer, not 

warranted.  

Conclusion on non-clinical aspects 

In the present application the MAH did not provide any new in vitro and in vivo non-clinical study 

neither on single-agent bortezomib nor on the combination of bortezomib and rituximab. 

A review of published and not published non-clinical studies was performed. The waiving of original 

studies by literature data is considered acceptable. 

No changes in the SmPC section 5.3 are considered necessary. 

 

 



3.3.  Clinical aspects 

Tabular overview of clinical studies  
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Clinical efficacy 

Dose-response studies and main clinical studies 

Efficacy data of Velcade in combination with rituximab were based on the pivotal Phase III study LYM-

3001 and supportive Phase II study M34103-061. 

Summary of main efficacy results 

The following tables summarise the efficacy results from the main studies supporting the present 

application. These summaries should be read in conjunction with the discussion on clinical efficacy as 

well as the benefit risk assessment (see later sections). 

Summary of efficacy for trial LYM-3001  
 

Title: A Randomized, Open-Label, Multicenter Study of VELCADE With Rituximab or 
Rituximab Alone in Subjects With Relapsed or Refractory, Rituximab-Naïve or –Sensitive 
Follicular B-Cell Non-Hodgkin Lymphoma 

Study identifier 26866138-LYM-3001 

Phase III efficacy and safety 

Duration of enrollment: 20 months 

Duration of screening phase: approximately 28 days 

Design 

Duration of post-treatment 
phase: 

20 months 

Hypothesis Superiority: there would be an improvement in the median PFS by 33% (i.e., 
from 10 months to 13.33 months) by the addition of Velcade to rituximab 
(page 3 synopsis)  
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Arm A 
 

Velcade plus rituximab, 1.6 mg/m2 Velcade 
for IV on Days 1, 8, 15, and 22 of a 35-day 
cycle in combination with rituximab IV 375 
mg/m2 on Days 1, 8, 15, and 22 of Cycle 1 
and on Day 1 of Cycles 2 through 5(for a 
total of 8 doses). 

Treatments groups 

Arm B rituximab IV 375 mg/m2 on Days 1, 8, 15, 
and 22 of Cycle 1, and on Day 1 of Cycles 2 
through 5 (for a total of 8 doses) 

Primary 
endpoint 

progression
-free 
survival 
(PFS) 

interval (days) between the date of 
randomization and the date of Progression 
Disease (PD) or death, whichever occurred 
first, using the ITT population.  

Secondary 
endpoint 

overall 
response 
rate  
 
 
overall CR 
rate 
 
 
duration of 
response; 
 
 
 
 
time to 
progression  
 
 
overall 
survival  
 
 
1-year 
survival 
rate;  
 
rate 
of durable 
response  

ORR proportion of subjects who achieve CR, 
CRu, or PR, using the response-evaluable 
population. 
 
 
CR+CRu 
 
 
 
Duration of response (complete CR, CRu, or 
PR) was calculated from the date of initial 
documentation of a response to the date of 
first documented evidence of PD (or death 
due to PD).  
 
TTP from the date of randomization until the 
date of first documented evidence of PD. 
 
 
OS calculated for the ITT population, from the 
date of randomization to the date of death 
 
 
1-year survival calculated for the ITT 
population 
 
 
proportion of subjects who achieve durable 
response (CR, CRu, PR) with a duration of at 
least 6 months relative to the response-
evaluable population.  

Endpoints and 
definitions 

Key 
exploratory 
endpoints 
 
 
 
 
 
 

patient-
reported 
outcomes 
(PROs); 
 
 
Medical 
Resource 
Utilization 
(MRU) 

PRO for both treatment groups using the 
European Organization for Research and 
Treatment of Cancer Quality of Life 
Questionnaire (EORTC QLQ-C30) the 
EuroQoL-5Dimension (EQ-5D)  
 
MRU related to the disease and the therapy in 
both treatment groups. Both MRU and utilities 
were to be collected for entry into a possible 
future economic evaluation model. 

Database lock 27 July 2010 

Results and Analysis  

Analysis description Primary Analysis 
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Primary analysis set:  
- Intent to treat (ITT) population, all randomized subjects, consisted of 676 
subjects 
Unless specified otherwise, all efficacy analyses will be based on the ITT 
population. 

Analysis population 
and time point 
description 

Secondary and sensitivity analyses sets:  
- per protocol (PP) population, all subjects who are randomized to treatment 
with no major violation of inclusion/exclusion criteria and who undergo at 
least 1 post-baseline disease assessment (post-baseline tumor assessment 
by independent radiology reviewers/IRC), consisted of 641 subjects  
- response-evaluable population, all subjects in ITT population, who receive 
at least 1 dose of VELCADE or rituximab, have at least 1 measurable tumor 
mass (greater than 1.5 cm in the longest dimension and greater than 1.0 
cm in the short axis) at baseline and have at least 1 post-baseline tumor 
assessment before any subsequent anti-lymphoma treatment by 
independent radiology reviewers/IRC, consisted of 639 subjects 
Treatment group Arm A 

Velcade plus rituximab 
Arm B 

rituximab 
Number of 
subject 

336 (ITT) 
316 (PP) 

340 (ITT) 
325 (PP) 

ITT  
PFS number of 
events (PD or 
death), (%) 
Median days 

 
212 (63.1) 

 
 

389 (12.8 months)  
 

 
228 (67.1) 

 
 

334 (11.0 months)  

PP  
PFS number of 
events (PD or 
death), (%) 
Median days  

 
204 (64.6)  

 
 

414 (13.6 months) 
 

 
223 (68.6)  

 
 

338 (11.1 months)  

Overall response 
(CR+CRu+PR) n. 
patients (%) on 
response-
evaluable 
population 

199 (63)  
 

CR=56 (18) 
CRu= 23 (7) 
PR= 38 (12) 

 

160 (49) 
 

CR= 44 (14) 
CRu= 15 (5) 
PR= 44 (14) 

Overall complete 
response 
(CR+CRu) n. 
patients (%) 

79 (25) 
 

59 (18)  

Duration of 
overall response 
Number of 
events (%) 
Median days 

 
 

117 (58.8)  
 

488 (16.3 months) 
 

 
 

94 (58.8)  
 

421 (14 months) 

ITT 
TTP Number of 
events (%) 
Median days 

 
204 (60.7) 

 
406 (13.5 months) 

 

 
223 (65.6) 

 
345 (11.5 months) 

ITT 
OS Number of 
events (%) 
Median days 

 
79 (23.5) 

 
NE 

 
80 (23.5) 

 
NE 

Descriptive statistics 
and estimate 
variability 

1-year survival 
rate % (95% CI) 

90.5(87.4; 93.7) 90.1(86.9; 93.4) 
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Time to 
Subsequent 
treatment 
(%)(95% CI 

192 (57.1) 
 

700 (23.4 months) 
 

212 (62.4) 
 

537 (17.9 months) 

durable response 
(CR, CRu, PR) n. 
patients (%) 

159 (50) 
 

124 (38) 

Comparison groups R vs Vc-R (<1 indicates an 
advantage for Vc-R) 

log-rank test Hazard ratio 0.822  

(95% CI) (0.681;0.991) 

Primary endpoint 
PFS on ITT 

P-value  p=0.039 

Comparison groups R vs Vc-R (<1 indicates an 
advantage for Vc-R) 

log-rank test Hazard ratio 0.807  

(95% CI) (0.667;0.976) 

Secondary 
endpoint 
PFS on PP 

P-value 0.026 

Comparison groups Rituximab versus Vc-R( <1 
indicates an advantage for 
Vc-R) 

Generalized Cochran-
Mantel-Haenszel test for 
general association. 

Odds Ratio 0.569 

(95% CL) (0.415, 0.780) 

Secondary 
endpoint 
Overall response 
(CR+CRu+PR) 
rate 

P-value <0.001 

Comparison groups Rituximab versus Vc-R( <1 
indicates an advantage for 
Vc-R) 

Generalized Cochran-
Mantel-Haenszel test for 
general association. 

Odds Ratio 0.665 

(95% CL) (0.455, 0.973) 

Secondary 
endpoint 
Overall complete 
response 
(CR+CRu) rate 

P-value 0.035 

Comparison groups R vs Vc-R (<1 indicates an 
advantage for Vc-R) 

log-rank test Hazard ratio 0.808 

(95% CL) (0.668;0.977) 

Secondary 
endpoint 
TTP 

P-value 0.027 

Comparison groups Rituximab versus Vc-R( <1 
indicates an advantage for 
Vc-R) 

Log rank test Hazard ratio 0.971 

(95% CL) (0.712;1.325) 

Secondary 
endpoint 
OS 

P-value 0.854 

Effect estimate per 
comparison 

Secondary 
endpoint 
durable response 

Comparison groups Rituximab versus Vc-R( <1 
indicates an advantage for 
Vc-R) 
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Generalized Cochran-
Mantel-Haenszel test for 
general association. 

Odds Ratio 0.608  

(95% CL) (0.444, 0.833) 

(CR, CRu, PR) 

P-value 0.002 

Notes Results showed are per the Independent Review Committee 

 



The pivotal trial LYM-3001 presented in this application is a randomized, open-label, multicenter 

study of VELCADE with rituximab or single agent rituximab in relapsed or refractory follicular B-Cell 

Non-Hodgkin Lymphoma rituximab-naïve or –sensitive patients. 

The trial regimen (VELCADE weekly in combination with rituximab) was mainly based on the Phase 2 

M34103-061 trial, which is considered supportive for this application as detailed in the supportive 

study section. 

Besides primary and secondary endpoints already described, the following exploratory ad additional 

objectives have been included: 

 patient-reported outcomes (PROs) for both treatment groups utilizing the European Organization 

for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30) instrument 

and a preference-based instrument EuroQoL-5Dimension (EQ-5D) to calculate utilities 

(Attachments 1 and 2 of the study protocol, Appendix 1.1 of this report). 

 Medical Resource Utilization (MRU) related to the disease and the therapy in both treatment groups. 

Both MRU and utilities were to be collected for entry into a possible future economic evaluation 

model. 

 Biomarker study for identification of patient populations that are more or less likely to respond to 

VELCADE and rituximab or rituximab alone through the evaluation of a defined set of biomarkers. 

 time to next anti-lymphoma treatment, duration of treatment-free interval, and time to response. 

Patients were randomised in ratio 1:1 to receive Velcade in combination with rituximab or rituximab 

alone. Regarding of the method of infusion used in the trial (Velcade followed by rituximab), as already 

highlighted in the scientific advice, the rational supporting this sequence should be clarified. 

The original study protocol was issued on 11 November 2005 and the study design is reported below: 

 

 
 

According to the statistical analysis plan the sample size calculation was based on the assumption that 

the median PFS of rituximab alone arm is 10 months. Assuming an additional improvement of median 

PFS by 33% in Velcade-Rituximab arm i.e., from 10 months to 13.33 months, a total number of 514 
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events was calculated to provide 90% power (alpha=0.05, 2-sided). Assuming 20 months for accrual, 

20 months for follow-up, and about 5% dropout rate, a total of 670 subjects has been calculated to be 

enrolled in the study (335 subjects/group). The actual number of patients enrolled was 676 (340 in the 

rituximab arm and 336 in the Vc-R arm). 

The planned analyses of efficacy results are summarised in the following scheme:  

 

 

 
 

The clinical cut-off date for the first interim analysis was 11 April 2007 at which time the first 100 

enrolled subjects had completed a minimum of 2 disease assessments. All safety data and tumor 

response data generated by the independent radiology review committee were submitted to the An 

Independent Data Monitoring Committee (IDMC) that recommended the study continuation until the 

achievement of 670 subjects.  

The cut-off date for the second interim analysis was 17 November 2008 with 338 PFS events reported.  

The IDMC recommended unmodified trial continuation with a follow-up meeting within 1 year to review 

the aggregate number (%) of PFS events and the number (%) of permanently censored patients and 

reasoning. A subsequent analysis with data cut-off on 2 November 2009 on 428 actual PFS events was 

performed reviewing the aggregate blinded data.  

Following this analysis the IDMC concluded that the protocol-specified 514 PFS events would be 

difficult to achieve based on the number of patients lost to follow-up or permanently censored and 

recommended to stop the study.  

The final analysis was performed based on a clinical cut-off date of 15 June 2010. The number of 

patients to be enrolled in the study (n=670) as well as the planned follow-up period (20 months) were 

reached.  

Thus, early termination of study LYM-3001 was not due to a marked observed beneficial effect on a 

lower number of subjects, nor to a shorter follow-up duration, but to the awareness that the number of 

events initially planned (514) would not have been achieved within the set timeframe.  
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Given the initial hypothesised statistical assumptions (alpha = 0.05, median PFS in control arm = 10 

months, median PFS in treatment group at least =13.33 months) with a number of 440 events, the 

calculated power was equal to 0.84935 (nearly 85%) which is still considered an acceptable value.  

The Efficacy analysis sets have been already defined in the summary of LYM-3001 efficacy table.  

The randomization was balanced by using randomly permuted blocks.   

Study Population 

676 subjects were enrolled in the study (the ITT population) by 164 investigators in 29 countries the 

majority of which outside US. The majority of enrolled patients were White (75%) and only a minority 

were Asians (21%) or Black/African-American (1%). This discrepancy could be justified by a lower 

frequency of NHL in Asians and a very low number of participating site centres from US.  

Most demographic and baseline characteristics were balanced between the treatment groups and are 

summarized in the following table. 

A slight higher proportion of female subjects in the rituximab group (60%) compared to Vc-R group 

(49%) was reported but no significant implications would be expected since sex does have a 

recognized prognostic value in FL.  

 



 
 

Grade 1 LF was diagnosed in 51% and Grade 2 in 48% of all subjects. The use of bortezomib in 

combination with rituximab in this population subset with documented Grade 1 or 2 LF should be 

reflected in SmPC section 4.1. 

Most of the subjects (83%) were classified as Ann Arbor stage III or IV.  
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The median time since diagnosis was 3.4 years with a mean value of 4 years. 

The study population was stratified by the factors reported in the following table to allow subgroup 

analyses.  

 

 
 

FLIPI score, prior rituximab therapy, time since last dose of anti-lymphoma therapy were prognostic 

factors of clinical importance. 

A high percentage of enrolled patients (54%) was rituximab naïve and a percentage of 44% received 

prior rituximab therapy. Of these patients 73% received the last rituximab treatment at least 12 

months prior to study entry.  

Thus the study population, although could partially reflect the target population for the sought 

indication at the time of the study initiation, is not representative of the current relapsing follicular 

lymphoma patient population that mainly consists of non-rituximab naïve patients.  

All subjects received at least 1 prior line of systemic anti-lymphoma therapy before entering the study 

(range: from 1 to ≥6 regimens), with most of them receiving 1 (41%) or 2 (26%) prior lines of 

therapy. Regimens and numbers of the prior lines of anti-lymphoma therapy were similar between the 

treatment groups. 

The subjects disposition and information on study completion/withdrawal are summarized in the 

following table.  
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Note: Fig.2 should read: VcR group Adverse Event N=19 (6.1%) 
 

The most frequently reported reason for discontinuation prior to completing 5 cycles of treatment in 

both treatment groups was disease progression (23% rituximab; 17% Vc-R). At the time of study 

completion (15 June 2010), the majority (64% in each treatment group) of subjects in the ITT 

population were discontinued due to the study closure, and 24% of subjects in each group died. 

The median treatment duration was 20.3 weeks (range: 0 to 30 weeks) for the rituximab group and 

23.3 weeks (range: 0 to 38 weeks) for the Vc-R group. Subjects in the rituximab group received a 

median total dose of 2,947.3 mg/m2 of rituximab. Similarly, in the Vc-R group, the median total dose 

of rituximab was 2,944.9 mg/m2 and the median total dose of VELCADE was 29.9 mg/m2. 

Efficacy results 

Primary Efficacy Analyses 

According to the IRC assessments, 440 PFS events (PD or death) were observed (228 events in the 

rituximab group and 212 events in the Vc-R group) by the end of the study. A statistically significant 

improvement in PFS favouring the Vc-R group was observed (HR: 0.822; 95% CI: 0.681, 0.991; 

p=0.039) (as shown in the table below). 
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The median PFS as determined by the IRC was 334 days (11.0 months) in the rituximab group and 

389 days (12.8 months) in the Vc-R group. The HR corresponds to a 22% improvement in PFS versus 

rituximab alone. 

A clinical significant gain in PFS was originally set as a 33% increase in the Velcade-rituximab arm 

compared to single agent rituximab arm. However, the observed PFS improvement in the Velcade-

rituximab arm is 16.4 % considering the median PFS, and 22% if calculated in terms of HR, resulting in 

a median statistically significant net increase of 1.8 months. The Applicant should discuss the clinical 

relevance of a gain of 1.8 months in a patient population with an indolent disease highly 

heterogeneous in terms of relapse onset and frequency, and with remission phases of increasingly 

shorter duration. 

 
 
 

 
 
 

The median PFS as determined by the IRC for the PP population was 338 days (11.1 months) in the 

rituximab group and 414 days (13.6 months) in the Vc-R group. Thirty-three percent of all subjects 

were censored. The difference between treatment groups reached statistical significance (HR: 0.807; 

95% CI: 0.667, 0.976; p=0.026). 
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There was a consistent treatment effect (HR 0.850) in favour of the Vc-R group in all sensitivity 

analyses with the exception of PFS based on the investigator assessment. 

Improvements in PFS in all sensitivity analyses reached statistical significance with the exception of 

PFS for the ITT population as determined by the investigator. 

 

 
 

The PFS results as determined by the investigator as for PP population, while not statistically 

significant, are generally consistent with those determined by the IRC and indicate an improvement of 

2.2 months in the median PFS. The median PFS per the investigator was 396 days (13.0 months) in 

the rituximab group and 464 days (15.2 months) in the Vc-R group (HR: 0.895; 95% CI: 0.745, 

1.075; p=0.236) (as reported in the table below). 
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The MAH should discuss the conflicting PFS results between investigator and IRC in the intent to treat 

population. 

Secondary Efficacy Analyses 

Results of the key secondary endpoints (ORR, CR rate, durable response rate) have been evaluated in 

the response-evaluable population and showed a statistically significance in favour of Vc-R group 

(details are reported in the table below).  

 

 
 

-The overall durable (i.e., responses lasting for 6 months or more) response rate was higher in the Vc-

R, suggesting that the addition of VELCADE to rituximab improves response duration (odds ratio: 

0.608; 95% CL: 0.444, 0.833; p=0.002), the median duration of overall response was 13.8 months in 

the rituximab group and 16.0 months in the Vc-R group. 

A significant improvement in TTP was demonstrated in Vc-R group (median TTP 13.3 months) over the 

rituximab group (median TTP 11.3 months) by the IRC (HR: 0.808; 95% CI: 0.668, 0.977; p=0.027). 

(table below) 
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At study completion, 159 subjects died (80 subjects [24%] in the rituximab group; 79 subjects [24%] 

in the Vc-R group) and 517 subjects were censored.  

After a median duration of follow-up of 33.9 months, the median OS was not reached. However, no 

difference or trend was seen. 
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Additional efficacy Endpoints 

- Patients reported Outcomes: improvements in global health status were observed and maintained 

through week 120 for both arms. The improvement has been reported earlier in the rituximab group 

(starting from week 5) than in Vc-R group (starting from week 30). 

- The median time to subsequent anti-lymphoma therapy was significantly longer (median time 23.0 

months) for subjects in the Vc-R group compared with the rituximab group (median time 17.6 

months). 

Subgroup analyses  

Subgroup analyses were performed on the primary efficacy endpoint, PFS, to estimate the effect size 

of VELCADE on PFS after accounting for various stratification factors. As stated in the Statistical 

Analysis Plan, these were exploratory analyses without pre-defined hypotheses specifications. 
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For subjects who had not received prior rituximab therapy, the median PFS was 348 days (11.4 

months) for the rituximab group and 426 days (14.0 months) for the Vc-R group (HR: 0.749; 95% CI: 

0.584, 0.961). The improved effect of Velcade in subjects who did not receive rituximab prior the study 

is statistically significant (p=0.023). 

For subjects who had received prior rituximab treatment, PFS is 9.2 months in the rituximab group and 

11.4 months in the Vc-Rituximab group with a HR of 0.92 (CI: 0.698, 1.235). The wide CI interval, 

probably due to the limited number of patients for whom events were reported (190 out of 295 

patients), prevents a sound evaluation of the potential benefit of Velcade in the patient population 

representative of the actual clinical target for the claimed indication (see table below). 
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-Gender: the median PFS for male subjects was 279 days (9.2 months) for the rituximab group and 

351 days (11.5 months) for the Vc-R group (HR: 0.757; 95% CI: 0.577, 0.993). The improved effect 

of Velcade in male is statistically significant (p=0.043). Considering as endpoint only the effect of 

rituximab, female show a better response than male. 

-Age: the median PFS in for subjects �65 years of age was 372 days (12.2 months) for the rituximab 

group and 464 days (15.2 months) for the Vc-R group (HR: 0.810; 95% CI: 0.656, 1.000). The 

improved effect of Velcade in subjects > 65 is statistically significant (p=0.05). 

The median PFS for subjects >65 years of age was 484 days (15.9 months) for both groups. Older 

patients instead, showed a better response to rituximab alone respect to younger subjects. (see table 

below).No differences per age stratum were noted in the number of prior lines of therapy. 

 

 
 

-FLIPI score: for subjects with a low FLIPI score at baseline, the median PFS was 12.5 months for the 

rituximab group and 17.4 months for the Vc-R group. The improved effect of Velcade in subjects with 
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good prognosis is statistically significant (p=0.031). The difference between treatments is still 

statistically significant (p=0.013) for subjects with a high FLIPI score at baseline, for whom the median 

PFS was 7.9 months for the rituximab group and 11.4 months for the Vc-R group (HR: 0.707; 95% CI: 

0.536, 0.932). These subjects show a worse response to rituximab alone than subjects with low or 

intermediate FLIPI score. Whereas, for subjects with an intermediate FLIPI score at baseline, the 

median PFS was 12.3 months for the rituximab group and 11.6 months for the Vc-R group (HR: 1.075; 

95% CI: 0.787, 1.469).  

-Last anti-lymphoma therapy prior study: for subjects who received their last anti-lymphoma therapy 

>1 year prior to the study, the median PFS was 12.5 months for the rituximab group and 16.8 months 

for the Vc-R group. The improved effect of Velcade in subjects who received their last anti-lymphoma 

therapy >1 year is statistically significant (p=0.022).  

-The improved effect of Velcade in subjects with poor prognostic factors such as Ann Arbor Stage IV is 

statistically significant (p=0.030). Thus, patients with more severe condition, benefitted most from the 

combination Velcade plus rituximab 

-A positive treatment effect (HRs <1) was observed in both subgroups of high and no-high tumor 

burden subjects receiving Vc-R, but the effect reached a statistically significance (p=0.019) only in 

subjects with a high tumor burden. In terms of absolute better response, subjects with no high tumor 

burden show a better response. 

Exploratory endpoints 

The EORTC QLQ-C30 questionnaire on quality of life was administered at Screening, on Day 1 of each 

cycle, at the End-of-Treatment Visit and each Follow-up Visit to evaluate Patient-Reported Outcomes 

Analyses (PROs) on 5 functional scales, 1 global health and QoL scale, 3 symptom scales, and 6 single 

items over the past week. As expected, the number of subjects providing responses decreased over 

time from 668 at baseline, to 582 at end of treatment, to 44 at end of data collection. PRO data were 

collected until disease progression. 

Results from the Global Health Status (EORTC QLQ-C30) questionnaire showed that both treatment 

groups showed improvements in compared to baseline. The rituximab group showed statistically 

significant improvements from baseline beginning at Week 5 continuing through Week 120. The Vc-R 

group showed statistically significant improvements from baseline beginning at the end of treatment 

(Week 30) continuing through Week 120. Statistically significant differences between the groups were 

observed only at 3 timepoints during treatment. These small transient differences favoured rituximab 

Clinical studies in special populations 

The Phase III study LYM-3001 did not aim to assess efficacy in special population.  

As regard renal or hepatic impaired patients, normal and mild impaired patients were enrolled in the 

study as per inclusion criteria: 

The number of patients with moderate to severe renal and hepatic impairments was low.  

In the rituximab arm, no patient had 30 mL/min baseline creatinine clearance (i.e. severe renal 

impairment); in the Vc-R arm, 1 patient had a baseline creatinine clearance 30 mL/min. 

In the rituximab arm 16 patients had at baseline ALT or AST 1.5  ULN; in the Vc-R arm 20 patients 

had ALT or AST 1.5  ULN. 

As regard the elderly population, patients > 65 years enrolled in the study were 25% of the overall 

population. 



Since a class waiver for the treatment of paediatric patients in the follicular lymphoma exists, no 

subjects under 19 years entered the study. 

Analysis performed across trials (pooled analyses AND meta-analysis) 

NA 

Supportive study(ies)  

The supportive Phase II study M34103-061 was a randomized, multicenter, 2-arm, non-comparative, 

open label, 2-stage clinical study of combination therapy of VELCADE and rituximab in subjects who 

have relapsed or refractory indolent B-cell lymphoma (CD20+), including follicular lymphoma (FL) or 

marginal zone lymphoma (MZL). The broad goal of this study was to determine a dosing regimen for 

subsequent phase 3 development.  

Adult patients with NHL (grade 1,2, and 3) or MZL (extranodal, nodal, and splenic) who had 

experienced progressive disease (PD) following prior therapy were eligible to participate in the study. 

There was no limit to the number of prior therapies a patient had received prior to enrolling in the 

study, but if a prior regimen included rituximab, patients were to have responded and the TTP from the 

first dose of rituximab was to have been at least 4 months. Patients previously treated with VELCADE 

were excluded. 

Patients were randomly assigned in a 1:1 ratio to one of the following treatment arms: 
 

Arm A: VELCADE 1.3 mg/m2 twice weekly (BIW) on Days 1, 4, 8, and 11 of a 21-day cycle in 

combination with 4 doses of rituximab 375 mg/m2 administered on Days 1, 8, and 15 of Cycle 1, and 

on Day 1 of Cycle 2. The VELCADE dosing regimen was to continue for 5 cycles (approximately 15 

weeks = 20 doses i.e. 26 mg/m2 in 15 weeks).  

Arm B: VELCADE 1.6 mg/m2 weekly (QW) on Days 1, 8, 15, and 22 of a 35-day cycle in combination 

with 4 doses of rituximab 375 mg/m2 on Days 1, 8, 15, and 22 of Cycle 1. The VELCADE dosing 

regimen was to continue for 3 cycles (approximately 15 weeks = 12 doses i.e. 19.2 mg/m2 in 15 

weeks).  

 

 
 

The primary objective of this study was to determine the response rate (CR/CRu/PR) to VELCADE in 

combination with rituximab, according to the International Workshop Response Criteria (IWRC) for 

Non-Hodgkin’s Lymphoma. 

The secondary objectives of this study were the response rate (CR/CRu/PR) to VELCADE in 

combination with rituximab through the time of the first disease response evaluation, the overall CR 
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rate (CR/CRu), TTP, Duration of response (DR), time to first response, safety and tolerability. 

Additional endpoints included OS, PFS, and change from baseline in lesion measurement and KPS. 

This study was not designed or powered to demonstrate differences between the 2 treatment groups, 

but rather focuses on the estimation of response rates within treatment groups in order to determine if 

the BIW arm, the QW arm, or both have sufficient effectiveness to warrant further clinical study. 

Each treatment arm was to be evaluated independently. The sample size for each treatment arm was 

derived using Simon’s minimax 2-stage design. The hypotheses were H0: p≤ p0 versus H1: p≥ p1, 

where p0 and p1 were response rates such that the test regimen does not or does merit further testing 

at given levels of statistical significance (α) and power (1-β). Rejection of H1 was possible at stage 1, 

but acceptance could only occur at stage 2. Rejection of H0 (or H1) meant that further (or no further) 

study should be carried out. In this clinical study, p0 and p1 were chosen to be 35% and 55%, 

respectively, for each treatment arm. The significance level, α = 0.10, and type II error, β = 0.20, 

were used. Under the 2-stage design and hypotheses as described above, the concept of the 2-stage 

design yielded a sample size of 29 subjects, which satisfied the error constraints:  

Stage 1: 6/17 and Stage 2: 13/29. 

Therefore, the total number of evaluable subjects required was 58, 29 in each treatment arm. 

It was estimated that a total of 66 patients would need to be enrolled to reach the aforementioned 

numbers of evaluable patients. 

Safety evaluations were to be based on the incidence, intensity and type of AEs, clinically significant 

changes in the subject’s vital signs, and clinical laboratory results. Safety variables were to be 

tabulated and presented for all subjects who receive any amount of study drug (VELCADE or 

rituximab), ie, the safety population. 

The original protocol was finalized on 26 November 2003 and there were 2 protocol amendments (24 

May 2004 and 30 November 2005). Among the purposes of the Amendments, are: 

- To increase the target response rates at the first stage and final analyses. The response rate 

indicating that the regimen does not merit further study was increased from 30% to 35%, and the 

response rate indicating that the regimen does merit further study was increased from 50% to 55%. 

- To broaden the eligibility criteria to include patients who had previously received rituximab, if they 

responded and their TTP from the first dose of rituximab was 4 months or longer. 

A total of 81 patients were actually enrolled in the study and received at least 1 dose of study drug in 

14 clinical sites in US. 

Of the 81 patients dosed, 41 were enrolled in the BIW arm and were to receive up to 5 cycles of 

VELCADE at a dose of 1.3 mg/m2 BIW over 15 weeks and 40 were enrolled in the QW arm and were to 

receive up to 3 cycles of VELCADE at a dose of 1.6 mg/m2 QW over 15 weeks. 

Patients were stratified according to Karnofsky performance status (<70 vs >70), LDH level (< ULN vs 

> ULN), age (<60 vs >60), lymphoma subtype (follicular vs marginal zone) and prior rituximab 

therapy (no prior rituximab, TTP from first dose of rituximab < 6 months vs TTP from first dose of 

rituximab > 6 months). 

Baseline demographics and disease characteristics were similar in both arms. The median age opf the 

patients was above 60 years in both arms. About  80% of patients in both arms had ECOG PS=0.  

Table below presents the baseline disease characteristics for each treatment arm. A majority (82%) of 

patients had Stage III or Stage IV disease at screening, with over 50% of patients having 4 or more 



involved lymph node sites. A majority of patients did not have NHL symptoms. The majority of patients 

had follicular lymphoma with a higher rate in arm B (93%) than in arm A (80%). 

The median time since initial diagnosis of disease to entry in this study was approximately 4 years 

(95% confidence intervals = 3.45, 5.62), with a range of ~4 months to ~26 years. In approximately 

one-third of patients, FLIPI scores were 3 or higher. 

 

 

 
 

Prior therapy 

41 patients (100%) in the BIW arm and 39 patients (98%) in the QW arm received 1 or more prior 

lines of therapy. Thirty-two patients (78%) in the BIW arm and 35 patients (90%) in the QW arm 

received at least one prior line of therapy with rituximab as either a single agent or a component of 
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combination therapy, and 31 patients (76%) in the BIW arm and 24 patients (62%) received prior 

therapy with a rituximab-chemotherapy combination. 

CHOP or CVP, with or without rituximab was a prior line of therapy in 33 patients (80%) in the BIW 

arm and 32 patients (82%) in the QW arm. Only 7 patients (2 in the BIW arm and 5 in the QW arm) 

received prior radioimmunotherapy. 

Efficacy results 

37/41 and 40/40 patients were evaluable for response in the BIW and QW arm, respectively. 

Disease response was evaluated according to IWRC both by the investigator using local radiology 

interpretations, and by the sponsor using the results of the review by independent radiologists and a 

sponsor-derived algorithmic application of the IRWC. The sponsor assessment was considered to be 

the primary analysis. 

Based on the sponsor assessment, disease response (CR/CRu/PR) occurred in 17 patients (46%) in the 

BIW arm and 15 patients (38%) in the QW arm. based on the. Overall, a slightly higher proportion of 

patients in the BIW arm had a disease response than those in the QW arm according to the sponsor 

assessment, but the 90% confidence intervals overlap broadly, indicating that these rates are similar. 

Results from the investigator assessment followed a similar trend as the sponsor assessment, 

however, the investigator assessment tended to yield higher response rates overall than those from 

the sponsor assessment. Notably, based on the investigator assessment, 7 patients (19%) in the BIW 

arm and 6 patients (15%) in the QW arm achieved CR or CRu. 

 

 
 

According to the sponsor assessment, of the 29 patients in the BIW arm who had prior rituximab 

treatment, 13 (45%) had a response (ie, CR/CRu/PR) and of the 35 patients in the QW arm who had 

prior rituximab treatment, 11 (31%) had a response. Of the 8 patients in the BIW arm who did not 

receive prior rituximab treatment, 4 (50%) had a response, and of the 5 patients in the QW arm who 

did not receive prior rituximab treatment, 4 (80%) had a response. Per the investigator assessment, of 

the 29 patients in the BIW arm who had prior rituximab treatment, 15 (52%) had a response, and of 

the 35 patients in the QW arm who had prior rituximab, 18 (51%) had a response. Of the 8 patients in 

the BIW who did not receive prior rituximab, 6 (75%) had a response, and of the 5 patients in the QW 

arm who did not receive prior rituximab treatment, 3 had a response (60%). 
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Based on the sponsor assessment, the mean time to first response was approximately 76 days (2.5 

months) for patients in the BIW arm and approximately 79 days (2.6 months) for patients in the QW 

arm. Based on the investigator assessment, the mean time to first response was approximately 72 

days (2.4 months) for patients in the BIW arm and 92 days (3.0 months) for patients in the QW arm. 

By both assessments, the time to response was similar. 
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Duration of response based on the investigator assessment was similar to that seen with the sponsor 

assessment, with a median duration of response for all responding patients (CR/CRu/PR) of 255 days 

(8.4 months) in the BIW arm and 244 days (8.0 months) in the QW arm. 

According to the sponsor assessment, the median TTP was 157 days (5.2 months) for patients in the 

BIW arm and 296 days (9.7 months) for patients in the QW arm. According to the investigator 

assessment the median TTP was 301 days (9.9 months) for patients in the BIW arm and 275 days (9.0 

months) for patient in the QW arm. While the median TTP, as assessed by the sponsor, was longer in 

the QW arm than in the BIW arm, the confidence intervals around the medians overlap. In contrast the 

investigator assessment of TTP was essentially identical between the treatment arms. Therefore, the 

differences observed between the treatment arms in the median TTP based on the sponsor assessment 

do not reflect meaningful differences in overall TTP. 

 

 

 

A review of the number of patients censored and the number of patients with events in the TTP 

analysis based on the sponsor assessment and investigator assessment was conducted. 

A total of 13 patients were reported by the investigators to have PD and were censored in the sponsor 

assessment. In the majority of these cases (7 of 13), the sponsor assessment censored the patients on 

the same date as PD was reported by the investigators, and in all cases the reason for censoring was 

that no more tumour assessments were performed. In 4 of the 13 patients, the sponsor assessment 

censored the patients prior to the date of PD reported by the investigator, and in all cases the reason 

for censoring was that no more tumour assessments were performed. In 2 of the 13 patients, the 

sponsor assessment censored the patients after the date of PD reported by the investigator. 
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A total of 8 patients were censored in the analysis by the investigators and were reported by the 

sponsor assessment to have PD. In 3 of these 8 patients, the sponsor reported PD on the same date as 

the investigators censored these patients; reasons for censoring were that the sponsor ended the 

study before the patients had PD (2 patients) and that the patient decided to discontinue the study (1 

patient). In 4 of these 8 patients, the sponsor reported PD prior to the date that the investigators 

censored the patients; reason for censoring were that the sponsor ended the study before the patients 

had PD (2 patients) and that the patient decided to discontinue the study (1 patient). Also, 1 patient 

had an additional tumour assessment by the investigator that was not included in the sponsor 

assessment. In 1 patient, the sponsor reported PD after the date that the investigator censored the 

patient; the reason for censoring was that the patient was lost to follow-up. 

In the analysis of TTP using the sponsor assessment, patients without objective evidence of PD were 

censored. While this approach resulted in a different number of PD events compared to that using the 

investigator assessment, it ensured that PD was assessed uniformly among the investigative sites. This 

may have contributed to the difference in TTP in the BIW arm (5.2 months vs. 9.9 months) between 

the analyses; however, other factors may have also contributed to this difference. 

The results of the PFS analyses, as per the sponsor assessment, were similar to those of the TTP 

analyses; 5.1 months for BIW and 9.9 months for QW .  

Upon review of the study results, it is apparent that there are discrepancies between these two 

methods of determining response and progression. Response rate and complete response rate were 

higher in both treatment arms, when assessed by the investigators than by the sponsor.  

Additional analyses have been performed in order to determine if these differences are primarily a 

result of differences in radiology interpretation between the independent reviewers and the 

investigative sites or differences in application of the IWRC between the sponsor, using a strict 

algorithm, and the investigators, or some combination of the two. 

 

 
 

In the BIW arm the differences observed between the sponsor and investigator assessment for both 

response rate and TTP were primarily a result of differences in selection and measurement of sites of 

disease by the independent radiologists and the investigators (or local radiologists). In the QW arm, 
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the differences observed between the sponsor and investigator assessment in response rate were a 

result both of differences in radiology interpretation and application of the IWRC.  

Only 16 patients (39%) in the BIW arm completed VELCADE study treatment, whereas 32 patients 

(80%) in the QW arm completed VELCADE study treatment. Forty patients (98%) in the BIW arm and 

38 patients (95%) in the QW arm completed rituximab study treatment. 

 

  
 

Both VELCADE regimens had predictable and manageable safety profiles; however the weekly regimen 

had a less severe adverse event profile and a lower rate of Grade 3-4 AEs (38% vs 64%). The most 

commonly reported Grade 3 or higher adverse events in the VELCADE 1.3 mg/m2 twice weekly and 

1.6 mg/m2 once-weekly treatment groups, respectively, were in the system organ classes of 

Gastrointestinal Disorders (15% versus 18%), Blood and Lymphatic Disorders (17% versus 3%), and 

Nervous System Disorders (12% versus 8%).  

In addition, the weekly treatment was more convenient to administer and delivered VELCADE at a 

higher relative dose intensity than the twice weekly treatment (a mean relative dose intensity of 89% 

and 71%, respectively). This indicates that VELCADE at the higher dose of 1.6 mg/m2 administered 

weekly was generally better tolerated than the lower dose of 1.3 mg/m2 administered twice weekly 

and had a similar efficacy. Therefore, the weekly VELCADE schedule in combination with rituximab was 

chosen for this Phase 3 study. 

Biomarker Study from pivotal LYM-3001 study 

Tumour samples for DNA and protein analysis, and a blood sample for DNA analysis were collected 

from all patients who consented and had samples available. These analyses were mandatory and 

patients were required to provide consent for this testing to participate in Study LYM-3001. 

The objective of the study was to examine whether subjects with polymorphisms were responsive to 

treatment with Vc-R as this may be an alternative therapy for patients with limited treatment options 

in order to identify patients who would be predicted to be sensitive to the Vc-R combination drug 

treatment. 

Exploratory Objectives: 

The exploratory objective was to identify patient populations that were more or less likely to respond 

to bortezomib and rituximab (Vc-R) or rituximab alone through the evaluation of a defined set of 

biomarkers including: 
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- Performing association analyses of FCGR2A and FCGR3A polymorphisms (SNPs) with selected clinical 

study endpoints 

- Performing association analyses of CD68, NF-B (RELA/p65), PSMA5, and p27 protein expression 

levels with selected clinical study endpoints 

- Performing association analyses of Notch-1 and Bcl-2 somatic mutations (single and in combination) 

with selected clinical study endpoints 

- PSMB1, PSMB2, PSMB5, PSMB6, PSMB8, and PSMB9 polymorphisms (SNPs) with selected clinical 

study endpoints 

- Performing combinations of biomarkers with selected clinical study endpoints. 

Introduction 

Prior studies of prognostic molecular markers for lymphoma and of specific response markers for 

bortezomib or rituximab allowed a specific series of candidate proteins and target gene polymorphisms 

and mutations to be specified in the protocol and investigated across the patient samples. 

The biomarkers association that deemed to be most clinically appropriate was the PSMB P11A 

heterozygote in combination with CD68 Low (0-50) expression. Sub-populations of clinical interest 

are subjects with high tumour burden, prior rituximab and one or two prior lines of therapy 

CD68 glycoprotein is expressed by macrophages and has been reported to be a prognostic marker for 

poor outcome in lymphoma (i.e. poor outcome of patients with low CD68) and is also associated with 

response to rituximab alone. 

The chemical structure of bortezomib interacts with PSMB subunits 1, 2, and 5 and there is 

documented evidence of polymorphisms in these subunits as well as in PSMB6, 7, and 8. 

Polymorphisms within the subunits may affect the ability of the drug to bind effectively or may prevent 

autocatalytic processing of pro-sequences that could lead to variability in levels of proteasomes and/or 

response to bortezomib in individual patients. Correlation of these low-affinity polymorphisms has been 

associated with worse clinical response and progression-free survival (PFS) after rituximab therapy in 

studies of NHL.  

Methods 

Samples were collected from all subjects when available.  

Biomarker evaluations were done on this population when biomarker data was generated for the 

clinical study endpoints. 

The primary biomarker analysis was aimed at identification of differentially expressed proteins in the 

ITT population, mutations, or genotypes that were associated with clinical study endpoints. 

Protein marker expression levels (CD68, NF-B (P65), PSMA5, P27) were determined by 

immunohistochemistry (IHC). 

For single-marker association analyses and pair-wise comparisons, a log rank test and Cox proportional 

hazard model was utilized for assessments of PFS, TTP, and OS between the treatment groups. 

Kaplan-Meier curves were utilized to estimate the distribution differences between groups in the time-

to-event analyses. Comparison of the response rates between the treatment groups was conducted 

using the Fishers exact test. Single-marker association analyses were stratified by the covariates. 

including: FLIPI score (low [0 or 1 factor], intermediate [2 factors], high [3 factors]); prior rituximab 

therapy (yes, no); time since last dose of anti-lymphoma therapy (1 year, >1 year); region (United 



States/Canada, European Union, Rest of World), age, sex, race, Ann Arbor stage (I, II, III, IV), 

Number of prior lines of therapy (1, 2 and more), and high tumor burden (yes, no). 

For pair-wise comparison analysis, a simple exhaustive search method was used to ensure the optimal 

biomarker pair(s) was found. Specifically, biomarker pairs were formed by exhaustive combinations of 

two markers. 

Subjects positive to both biomarkers were 356 (175 in Vc-R and 181 in R arms).  

The demographics and baseline characteristics of subjects that have the biomarker pair (PSMB1 P11A 

and CD68 Low (0-50) were well balanced between treatment groups and between study groups as 

shown in Table below. As regard the race, white population in Vc-R positive biomarker pair was 88.6% 

vs 74.4% in the ITT population. 
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One hundred eighteen subjects (118, 33% of 356) were those in which the presence of the biomarker 

pair was associated to a PFS improvement of 7.5 months (82%) in Vc-R vs R arms. A trend for better 

OS (p=0.055, HR: 0.426 [0.174, 1.046] was also showed. 

This means that 33% of patients who had a high PFS response expressed the biomarker-pair. 

This pair was considered as the biomarker positive subgroup. The biomarker negative subgroup did not 

have this biomarker pair and has a different PSMB1 genotype and CD68 expression level (see table 

below). 

 

 
 

This group also had a significantly better overall response rate 73.7% for those treated with Vc-R 

compared to 48.3% with R alone (p=0.0077) Table 7, and a longer time to next treatment (p=0.0013) 

and duration of treatment free interval (p=0.0017). 

 

 
 

Generally, subjects expressing the biomarker pair showed a comparable incidence of AEs, regardless 

the association with a PFS improvement of 7.5 months. Similar treatment exposure (in terms of mg of 

bortezomib or rituximab) was observed in the biomarker pair positive and biomarker pair “negative” 

populations. 
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In Table 9 headings over column 4-6 and 7-9 are likely to be mixed up. In fact, 118 were subjects 

defined in the text as “positive” while 238 were the overall subjects defined as “negative”. 

PFS Stratified by Clinical Covariates 

The 118 subjects treated with bortezomib + rituximab maintained longer PFS when biomarker positive 

and stratified by any FLIPI score, by tumor burden, by Ann Arbor score, by age, by region, by sex, and 

by race.  

In patients with higher risk and poor prognosis, e.g. high tumor burden, medium or high FLIPI, older 

than 65, or with prior rituximab treatment, greater PFS improvement were observed in patients when 

biomarker positive comparing to when biomarker negative. Longer PFS was maintained regardless of 

time from last treatment or number of previous treatments by prior rituximab or by number of 

rituximab treatments less than or equal to 2. 
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PFS Benefit in Biomarker Positive Subjects, by Each Biomarker 

The MAH determined the individual contributions of each biomarker to the PFS benefit found in 

subjects with both biomarkers (PSMB1 P11A heterozygote and CD68 Low).  
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Within the biomarker pair positive population, subjects with only PSMB1 P11A (C/G) had 16.6 

months median PFS when treated with Vc-R compared to 9.5 months median PFS when treated with R 

alone, showing a 7.1 month PFS advantage when the combination Vc-R was used. 

This benefit was not seen in biomarker “negative” (not associated to a PFS improvement of 7.5 

months) subjects with Vc-R. 

Subjects with higher CD68 expression do better on rituximab alone (16.2 months median PFS) than 

those with lower CD68 expression (9.3 months median PFS).  

However, subjects with low CD68 expression (0-50) had significantly longer PFS (14 months median) 

when treated with the combination Vc-R than those with low CD68 treated with rituximab alone (9.3 

months median); this is a 4.7 month PFS advantage (HR=0.64 (95% CI: 0.475-0.864).  

 

 
 

Subjects treated with bortezomib + rituximab maintained longer PFS when positive for CD68 low (0-

50) and stratified by any FLIPI score, by tumor burden, by Ann Arbor score, by age, by region, by sex, 

and by race. When CD68 high, they did better on rituximab alone as expected. 

Subjects treated with bortezomib + rituximab maintained longer PFS when positive for PSMB P11A 

heterozygote and stratified by any FLIPI score, by tumor burden, by Ann Arbor score, by age, by 

region, by sex, and by race.  

When CD68 high, they did better on rituximab alone as expected. 

Results 

The glycoprotein CD68 expressed by macrophages associated with poor prognosis in follicular 

lymphoma (low CD68), and the drug (bortezomib and rituximab) target gene PSMB1 (C/G 

heterozygote highly expressed), were considered as candidates for prognostic factors for follicular 

lymphoma and for response to bortezomib or rituximab. 

Analysis were performed on the single biomarkers or on the biomarker pair. Subjects positive to both 

biomarkers were 356 (175 in Vc-R and 181 in R arms). The endpoints evaluated were PFS, TTP and OS 

between the treatment groups. 

As regard the race, white population in Vc-R positive biomarker pair was 88.6% vs 74.4% in the ITT 

population. 

Among the biomarker pair positive population (53% of the overall randomised population=670), 118 

(33%) subjects showed a very high PFS improvement of 7.5 months =82% in Vc-R vs R arms (the 

correspondent PFS median value resulted from the clinical analysis was of 1.8 months= 16.3%), while 

the remaining 238 (76%) showed a PFS of 12.5 months in both arms (no improvement was in Vc-R 

arm). The 118 subjects had also a trend for OS benefit, a significantly better overall response rate, and 

a significantly longer time to next treatment. 
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When the biomarker association analyses were stratified by the covariates, the longer PFS was 

conserved by any FLIPI score, by tumor burden, by Ann Arbor score, by age, by region, by sex, and by 

race. In patients with higher risk and poor prognosis, e.g. high tumor burden, medium or high FLIPI, 

older than 65, or with prior rituximab treatment, greater PFS improvement were observed in patients 

when biomarker positive comparing to when biomarker negative.  

The MAH determined the individual contributions of each biomarker to the PFS benefit found in 

subjects with both biomarkers (PSMB1 P11A heterozygote and CD68 Low).  

Within the biomarker pair positive population, subjects with only PSMB1 P11A had the same median 

PFS when treated with Vc-R of 16.6 months (significantly higher than R) that correspond to the median 

PFS level obtained when biomarkers are together.  

Subjects with higher CD68 expression do better on rituximab alone (16.2 months median PFS) than 

those with lower CD68 expression (9.3 months median PFS).  

However, subjects with low CD68 expression (0-50) had significantly longer PFS (14 months median) 

when treated with the combination Vc-R than those with low CD68 treated with rituximab alone (9.3 

months median); this is a 4.7 month PFS advantage (HR=0.64 (95% CI: 0.475-0.864).  

As regard the safety, subjects expressing the biomarker pair showed a comparable incidence of AEs, 

regardless the association with a PFS improvement of 7.5 months. Similar treatment exposure (in 

terms of mg of bortezomib or rituximab) was observed in the biomarker pair positive and biomarker 

pair “negative” populations. 

Discussion on supportive studies 

Phase II Study M34103-061 evaluated 2 different schedules of Velcade in combination with rituximab, 

with the aim of selecting the most appropriate regimen to be tested in the phase 3 trial. The vast 

majority of the patients enrolled in the trial had a follicular B-cell Non-Hodgkin Lymphoma subtype.  

The planned duration of treatment was 15 weeks in both arms, but the planned overall exposition to 

Velcade is different between the two arms being higher (26 vs 19.2 mg/m2) in the BIW arm. 

The duration of rituximab in this trial was limited to four administrations and therefore different to 

what was subsequently done in the phase 3 trial. 

Disease response was evaluated both by the investigators and by the sponsor. The sponsor 

assessment used a the review by independent radiologists and a “sponsor-derived algorithmic 

application of the IWRC”. In the CSR, it is reported that the investigator assessment provides an 

evaluation more consistent with standard medical practice; nevertheless the sponsor assessment was 

considered to be the primary analysis. A definition of the “sponsor-derived algorithmic application of 

the IWRC” was not provided in the CSR. 

The response rate was similar in both treatment arms; based on the sponsor assessment a response 

was observed in 46% of patients in the BIW arm and in 38% of patients in the QW arm had a best 

response of CR/CRu/PR. Of these, 11% in the BIW arm and 3% in the QW arm had CR/CRu.  

The activity was higher in rituximab naïve patients. 

Several inconsistencies were observed between the sponsor and investigator assessment and this 

limits the interpretation of efficacy data. TTP in the two arms was similar as per investigator 

assessment (9.0 vs 9.9 in BIW and QW, respectively), while a relevant difference was reported as per 

the sponsor assessment (5.2 vs 9.7 in BIW and QW, respectively): more than 50% of patients were 

censored and the relevance of this observation is limited. 
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The completion of VELCADE study treatment was higher in the QW arm than in the BIW arm (80% vs 

39%) and even the tolerability was better in the QW arm, with a relevant lower rate of Grade 3-4 AEs 

(38% vs 64%). The mean relative dose intensity was higher for the weekly administration. 

In conclusion, some activity was observed in this pretreated population and, although the 

inconsistencies between investigator and sponsor assessment are no fully clear, the choice of the QW 

schedule for the phase 3 trial is endorsed. 

Preliminary results from biomarker study from pivotal LYM-3001 study confirm that a low expression 

of CD68 glycoprotein is a prognostic marker for poor outcome in lymphoma while a positive 

polymorphisms in PSMB1 P11A gene correlates with a better Velcade clinical response. Velcade showed 

a better clinical response in patients with low CD68 expression i.e. when lymphoma is more severe.  

Results showed that the expression of both biomarkers is 50% of the follicular NHL population; only 

33% (low but not negligible) of this showed a much better clinical response in Vc-R arm vs R arm (PFS 

improvement of 7.5 months =82% in Vc-R), but no correlation with the biomarkers expression and 

parameters such as sex, gender, race can be done.  

The investigation into genomic biomarkers for diagnosis (predictive markers of safety, efficacy or 

metabolic response to treatment) or prognosis (outcome of the disease) although explorative, is 

acknowledged since it gives an insight in the mechanism of action of the medicinal product but also in 

patient selection and the treatment adverse events. This could play a role in the risk minimisation 

measures identifying patients susceptible to develop ADRs. 

Discussion on clinical efficacy 

The discussion focuses on the pivotal trial LYM-3001.  

Design and conduct of clinical studies 

The multicenter Phase 3 Study LYM-3001 (29 Countries involved) study was correctly designed to show 

superiority, in terms of PFS as primary endpoint, of Vc-R treatment vs single agent R for the initially 

claimed indication: Velcade in combination with rituximab for the treatment of patients with relapsed 

follicular non-Hodgkin lymphoma. 

Assuming an expected median PFS improvement of 33%, with a 5% dropout, the calculated sample 

size was reached enrolling 676 patients (336 in Vc-R arm and 340 in single-agent rituximab arm). A 

total of 514 events would have provided 90% power (alpha=0.05, 2-sided) to detect the hypothesised 

effect. 

At the time of the study design presentation, the EMA scientific advice (issued in 2005) requested by 

the MAH, agreed on the MAH proposals in terms of choice of rituximab as comparator, PFS as primary 

endpoint and statistic evaluation (e.g. two planned interim analyses).  

However, changes applied by the MAH to the protocol following the analysis of events reached in the 

second interim analysis, significantly altered the initial robustness of the study.  

Although the number of patients to be enrolled in the study was reached, due to the high percentage 

of censored patients or lost to follow-up at the second interim analysis cut-off, the IDCM concluded 

that the protocol-specified 514 PFS events would be unachievable in any reasonable timeframe and the 

study was prematurely closed. It appears that the same IDMC were aware of the accumulating 

unblinded study data through interim analyses.  In particular it appears that the decision to terminate 

the study was made in light of knowledge of results from the second interim analysis.  If the decision 

to stop the study was based on any interim information the Type I error of the study is not controlled. 
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The impossibility to reach the scheduled number of PFS events appears to be quite objective and not 

influenced by the unblinded results from the second interim analysis. 

The enrolled patient population encompasses a high percentage of rituximab-naïve patients (54%) and 

minor percentages of patients with one or more prior rituximab therapies. In EU current clinical 

practice, the great majority of patients receive rituximab as first-line therapy. Additionally, many 

patients receive rituximab maintenance therapy for two years after induction therapy. 

Thus the study population is not representative of the current relapsing follicular lymphoma patient 

population that mainly consists of non-rituximab naïve patients. This greatly impacts on the 

transferability of the study results to the target population of the sought indication. 

The choice of PFS as primary endpoint is in principle endorsable considered the indolent nature of the 

disease. However, due to the fact that NHL is highly heterogeneous in terms of relapse onset and 

frequency, and is characterized by remission phases of increasingly shorter duration, the suitability of 

PFS to predict clinical benefit is largely dependent on the magnitude of the observed effect, as well as 

on the number of previous relapses and duration of treatment free intervals. Unfortunately, no pre-

specified subgroup analyses addressing the effect on PFS according to the number of previous 

treatments have been planned. These limitations question PFS as a meaningful clinical outcome in the 

sought indication.   

The choice of rituximab single agent as comparator is acceptable considering that there is no gold 

standard in the second-line treatment of relapsing FL. However, as already pointed out, all patients, at 

present, receive rituximab as first-line therapy, and the majority of relapsing patients receive a 

combination of two drugs, including rituximab. Intensive chemotherapy supported by autologus stem 

cell transplantation for patients with relapsed NHL is an additional option.  

Thus, under this scenario, the choice of rituximab single agent as active comparator in relapsing NHL 

gives limited information on the benefit of Velcade in the treatment of relapsed NHL patients. 

The choice of the sequence of administration of the combined medicinal products (Velcade followed by 

Rituximab) in the treatment schedule, was based on the fact that: Rituximab infusion takes more time 

(90 min) than Velcade (3-5 sec bolus); Rituximab infusion can be associated with hypersensitivity 

reactions that could affect the administration of the second treatment. Thus, the administration of 

Velcade first is preferable. 

In order to select those subjects with greater Vc-R efficacy results, in response to the CHMP Request 

for Supplementary Information, the MAH changed the claimed indication into “Velcade in combination 

with rituximab for the treatment of adult patients with relapsed follicular non-Hodgkin lymphoma 

whose time since last antilymphoma therapy (TLAT) was greater than one year”. This was based on a 

post-hoc sub-group analysis without any pre-specified statistical method used to test for an 

interaction.  

As other post-hoc analysis was performed for the stratification factors (FLIPI score (low [0 or 1 factor], 

intermediate [2 factors], or high [3 factors]); prior rituximab therapy (yes, no); time since last dose 

of anti-lymphoma therapy (1 year, >1 year); and region (US/Canada, EU, Rest of the World), the 

exploratory nature of these analyses does not allow to draw any conclusion on the treatment effect. 

Efficacy data and additional analyses 

The median PFS as determined by the IRC on the ITT population was 11.0 months in the rituximab 

group and 12.8 months in the Vc-R group (HR: 0.822; p=0.039), corresponding to a 16.4% 

improvement based on median days (22% based on HR) that is almost half than expected (33%). The 

percentage of censored was 32.9 in R and 36.9 in Vc-R arms. The claim of an indication in follicular NHL 
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is thus supported by only one pivotal study the primary endpoint of which did not meet the pre- 

calculated value for clinical and statistical significance.     

The clinical relevance of a gain of 1.8 months in relapsing NHL patients is highly questionable also 

considering the absence of any improvement on one-year survival rate and the inability to affect the 

result of the following therapeutic treatment in case of disease progression. Furthermore, the statistical 

significance remains borderline even considering the remaining alpha as threshold value.  

Recent results from 2 phase II studies further question the rationale of any bortezomib containing 

combinations in patients with follicular lymphoma since the expected primary end points were not met 

(Fowler et al., J Clin Oncol 2011 Sep 1;29(25):3389-3399, Sehn et al. J Clin Oncol 2011 Sep 

1;29(25):3396-3401). 

Results from non pre-specified sub-group analysis show that a limited gain in PFS following Velcade 

treatment is observed primarily in the subgroup of patients who had no prior rituximab exposure and 

thus do not represent the large majority of relapsed NHL patients in EU. 

In the non-rituximab naïve patient population, PFS is 9.2 months in the rituximab group and 11.4 

months in the Vc-Rituximab group with a HR of 0.92 (CI: 0.698, 1.235). The wide CI interval, probably 

due to the limited number of patients for whom events were reported (190 out of 295 patients), 

prevents a sound evaluation of the potential benefit of Velcade in the patient population representative 

of the actual clinical target for the claimed indication. All available PFS data have been collected at the 

time of the final analysis and study closure, thus no additional data can support the therapeutic benefit 

of Vc-R in previously rituximab-treated relapsed-refractory NHL patients.   

Uncertainties on the magnitude of treatment effect are further raised by the observed discrepancy in 

the evaluation of PFS data between the independent radiologic review committee and investigators.  

Results of the secondary efficacy and additional endpoints are in line with the primary efficacy endpoint 

with the exclusion of one-year survival rate. The median OS was not estimable at the time of data cut-

off. 

In the subgroup analysis of PFS in the ITT population, patients with a low and high FLIPI score showed 

a better effect on PFS when treated with Velcade R (low FLIPI: 381 vs 529 days in Vc-R arm; high 

FLIPI: 239 vs 347 days in Vc-R arm), whereas patients with an intermediate FLIPI score showed a 

slightly higher better response to single-agent rituximab (375 vs 352 days in Vc-R arm. No clarification 

for these findings was provided.  

Further observed discrepancies were as follow: PFS was 10.7 months for the R-group and 4.4 months 

Vc-R-group in 24 subjects who had received more than 2 prior lines of rituximab therapy; the median 

PFS in the Rest of the World region was 11.8 months for the Vc-R group, similar than the median PFS 

of rituximab in EU, 12.5 months. 

No PK/efficacy analyses were performed in special populations. The starting dose modification (1.0 

mg/m2) for Velcade in patients with various degrees of hepatic impairment currently present in the 

SmPC section 4.2 for myeloma multiple indication, is now proposed by the MAH on a purely theoretical 

basis.  

As regard the elderly population, patients > 65 years old were 25% accounting for 168 patients out of 

676 patients. No sound conclusion on the effect of Velcade in this population is thus possible. However, 

it is noted that, in patients > 65 years, PFS was practically the same in both groups (Vc-R vs. R).  

Results from the Global Health Status (EORTC QLQ-C30) showed that patients in rituximab group had 

an improvement from baseline beginning at Week 5 (end of first treatment cycle) continuing through 
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Week 120 (28 months), while patients in Vc-R group had an improvement beginning at the Week 30 

(end of treatment) continuing through Week 120 (28 months). These results reflect the greater toxicity 

of the combination as compared to rituximab monotherapy. 

The post-hoc analysis performed and presented by the MAH in response to the CHMP Request for 

Supplementary Information, identified the subpopulation with time since last antilymphoma treatment 

(TLAT) > 1 year as the one with a greater treatment effect in terms of PFS (4.3 months, HR=0.744) 

notwithstanding the previous exposure to rituximab.  

Comparing to the overall population, in the subgroup with TLAT > 1 year, pre-treatment with rituximab 

largely enhance the PFS. 

The reliability of the gain in PFS in the subgroup of patients with TLAT >1 year, is considered 

questionable on the basis of the exploratory and post-hoc nature of the analysis. Besides several 

methodological weaknesses in the approach of the statistical analysis, there is no straightforward and 

statistically sound evidence provided that treatment effect (improvement in PFS) in the sub-population 

of subjects with TLAT > 1 year would be any different from the treatment effect demonstrated in the 

original study population or in the subpopulation of subjects whose TLAT is less than 1 year 

Contrary to what was observed in the overall population, a consistent trend in favour of the Vc-R 

combination has been reported across all FLIPI scores in the TLAT>1 subpopulation.  

Subjects who previously received 2 or more prior lines of rituximab therapy did not benefit from Vc-R 

treatment. This is of utmost importance since practically all patients today have received at least one 

treatment with rituximab, and substantial portion receive maintenance therapy (likely second line).  

In the responses to the CHMP Request for Supplementary Information, the MAH has shown that 

subjects treated with Velcade and with TLAT >1 year, and who had had 0, 1 and 2 prior lines of 

rituximab had longer PFS than those treated with rituximab alone. However, this was a post-hoc 

analysis on a subpopulation; since statistical analyses based on a subpopulation are not considered 

confirmatory, also these findings are deemed only exploratory. 

In patients with more than 2 prior lines of rituximab no PFS improvement was found.  

Overall, the point that the benefit of Vc-R treatment in patients > 65 years and in patients who 

previously received 2 or more prior lines of rituximab therapy is questionable, remains. Further, it is of 

importance that many NHL-patients in the EU are, indeed, > 65 years old and/or have previously 

received 2 or more prior lines of rituximab therapy. 

The Vc-R benefit is negligible in terms of overall response rate and no clinically significant gain is seen 

in terms of complete response, thus Vc-R seems to be of no use even in bridging high risk patients to 

bone marrow transplantation, which represents a therapeutic option in this set of patients. It has to be 

demonstrated whether in patients not eligible to bone marrow transplantation (i.e. in which no 

complete or acceptable partial response are not achieved) Vc-R would result in significant clinical 

benefit. 

Further, the clinical relevance of the PFS 1.8 month gain in a patient population with an indolent 

disease highly heterogeneous in terms of relapse onset and frequency, is still considered as a major 

concern. 

Conclusions on clinical efficacy 

Results from study LYM-3001 do not provide sufficient robust evidence in favour of the efficacy of Vc-R 

in either the initially sought indication ”for the treatment of patients with relapsed follicular non-



Hodgkin lymphoma” or in the indication proposed by the MAH in response to the CHMP Request for 

Supplementary Information “for the treatment of adult patients with relapsed follicular non-Hodgkin 

lymphoma whose time since last antilymphoma therapy (TLAT) was greater than one year.”. 

The clinical relevance of the PFS 1.8 month gain in a patient population with an indolent disease highly 

heterogeneous in terms of relapse onset and frequency, is still considered as a major concern. 

The reliability of the gain in PFS of 4.3 months in the subgroup of patients with TLAT >1 year, is 

considered questionable on the basis of the exploratory and post-hoc nature of the analysis.  

Clinical safety 

Patient exposure 

Out of 676 patients enrolled in Study LYM-3001, 339 was the safety population in the rituximab arm 

and 334 in the Vc-R arm. Overall, the % of patients who did not complete the 5 treatment cycles was 

similar in both arms (28-29%). Among treasons, were progressive disease 23% in R group and 17% in 

Vc-R group; adverse events 1% in R group and 6.1% in Vc-R group. 

Adverse events 

Overall, treatment-emergent adverse events (TEAEs) were experienced by 78% of subjects in the 

rituximab group and 95% of subjects in the Vc-R group; among the related AEs, the majority (83%) 

were considered related to Velcade (vs 62% related to rituximab). Serious AEs were higher in Vc-R 

group (18% vs 11%) being related to Velcade in 8% of patients.  

An higher % of toxicity grade 3 or higher AEs were reported in the Vc-R arm (46% vs 21%). 

 

 
 
TEAEs reported by 5% of subjects in either treatment group are summarized in table below. 
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In the rituximab group, grade 3 or higher AEs occurred most frequently in the system organ class 

(SOC) of Blood and Lymphatic System Disorders (6%).  

In the Vc-R group, grade 3 or higher AEs occurred most frequently in the SOC of Blood and Lymphatic 

System Disorders but with a higher incidence compared to rituximab arm (16%), Gastrointestinal 

Disorders (13%), Infections and Infestations (11%), Nervous System Disorders (7%), and Metabolism 

and Nutrition Disorders (6%).  
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Considering the SOC Blood an Lymphatic System Disorders, among Grade > 3 AEs occurred with a 

frequency higher o 10%, neutropenia and thrombocytopenia were found in 17% and 10% of Vc-R 

patients vs 7% and 4% of patients in rituximab arm. In 1 patients in Vc-R arm, neutropenia was one of 

the reasons for discontinuation. 

 

 

 

Serious adverse events and deaths 

Serious TEAEs were higher in Vc-R arm (8% vs 0% in rituximab arm). AEs under SOC Infections and 

infestations were the primarily serious AEs in Vc-R patients (7% vs 4% in rituximab arm). 

Death incidence was similar among the treatments (24%); in R arm 17% of patients died to disease 

progression as compared to Vc-R arm (15%). In both arms, fatal cases occurred mostly after 60 days 

of treatment that means before completing cycle 2. 
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Peripheral Neuropathies 

Peripheral sensory neuropathy confirmed to be a Velcade associated toxicity and it was the highest 

frequent AE in SOC Central Nervous System (55%). 
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Thirty % of peripheral neuropathies occurred in Vc-R patients were not resolved.  

 

Herpes zoster 

Herpes zoster events were experienced by 1% subjects in the rituximab group and 13% subjects in the 

Vc-R group. Four % of subjects in the Vc-R group experienced grade 3 adverse events, 1 of which led 

to discontinuation from the study. One % of events of herpes zoster were reported as serious (2 grade 

2, 2 grade 3). 

Laboratory findings 

Most subjects entered the study with grade 0 or 1 haematology laboratory parameters which remained 

at grade 0 or 1 for the duration of the study.  

With the exception of lymphocytes, there were no relevant increases in grade 3 or higher haematology 

test results due to the addition of Velcade to rituximab treatment.  

Grade 3 and 4 haematology laboratory test results as the worst toxicity grade during treatment are 

summarized below: 

-Hemoglobin (anemia): 3% rituximab; 4% Vc-R 

-Lymphocytes (lymphocytopenia): 10% rituximab; 25% Vc-R 

-Neutrophils (neutropenia): 10% rituximab; 17% Vc-R 

-Platelet count (thrombocytopenia): 1% rituximab; 5% Vc-R 

-WBC (leukopenia): 6% rituximab; 10% Vc-R 

There were few significant changes in the safety laboratory parameters, more frequently found in the 

haematology group. Rituximab only treatment appears to have less important toxicities i.e. 

neutropenia and thrombocytopenia. No new safety concerns were observed in this study. 
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Safety in special populations 

While in the rituximab arm the proportion of patients experiencing TEAEs was higher in patients with 

ALT or AST 1.5  ULN (94% vs 78% with ALT or AST 1.5  ULN), in the Vc-R arm there was no 

significant difference between the % of patients experiencing TEAEs (that was high about 100%) and 

the level of hepatic impairment. 

Patients with creatinine clearance 31 to 60 ml/min experienced slightly higher rates of adverse events, 

a similar trend was observed in patients with creatinine clearance>60 ml/min. Within each treatment 

group, there were no notable differences in the rates and types of reported adverse events among the 

renal function categories (<30 mL/min,31 to 60 ml/min; >60 ml/min). 

Immunological events 

Acute hypersensitivity events were experienced by 7% of subjects in the rituximab group and 10% of 

subjects in the Vc-R group.  

In the Vc-R group, grade 4 serious AEs of anaphylactic reaction were reported by 1% of subjects. 

Safety related to drug-drug interactions and other interactions 

NA 

Discontinuation due to AES 

In the safety population, 4% of subjects discontinued from treatment due to an AE, including 1% in 

the rituximab group and 6.1% in the Vc-R group.  

Adverse events leading to withdrawal from treatment for more than 1 subject in either treatment 

group were hypersensitivity (2 subjects) in the rituximab group and pneumonia and neutropenia (2 

subjects each) in the Vc-R group.  

Both events of hypersensitivity in the rituximab group and both events of pneumonia in the Vc-R group 

were considered to be rituximab-related. The only Velcade-related AEs leading to withdrawal from 

treatment for more than 1 subject were 2 events of neutropenia. 

The mean relative rituximab dose intensity was 0.97 for the rituximab group, and 0.96 for rituximab in 

the Vc-R group. The mean dose intensity of VELCADE in the Vc-R group was 1.16 mg/m2/week, 

indicating a mean relative dosing intensity of 0.88. 

TAEAs leading to dose modifications were experienced by 5% of subjects in the rituximab group and 

33% of subjects in the Vc-R group. The most frequent causes for dose modification in Vc-R arm were 

in SOC infections and infestations (11%) being herpes zoster (5%), nervous system disorders (12%) 

peripheral sensory neuropathy (6%). Dose modifications were also due to gastrointestinal disorders in 

7% of Vc-R patients, and to blood and lymphatic systemic conditions in 6% of patients. 

 

 

 



 

TEAEs causing cycle delays were experienced by 5% in the rituximab group and 15% of subjects in the 

Vc-R group; neutropenia was the reason in both arms at equal incidence (3%). 

 
 
Withdrawal Assessment report  
for  
VELCADE II/55 

 

EMA/460796/2012  Page 61/69
 



 
 
Withdrawal Assessment report  
for  
VELCADE II/55 

 

EMA/460796/2012  Page 62/69
 

 

Post marketing experience 

Discussion on clinical safety 

Drug related AEs were reported by 87% of subjects in the Vc-R group and 46% in the rituximab group. 

In particular, infections (R 27%, Vc-R 53%) and nervous system disorders (R 16%, Vc-R 47%), 

occurred at higher rates in the Vc-R group. The safety of the Vc-R combination was consistent with the 

known safety profiles of Velcade and rituximab; anyway, not always toxicity related to Velcade was 

manageable (e.g. 30% of peripheral neuropathies occurred in Vc-R patients were not resolved vs 0% 

in R group). 

The AEs experienced with the addition of weekly Velcade to rituximab led to dose modification (50% 

dose modification in the Vc-R group of which 42% related to AEs, 27% dose modification in the 

rituximab group of which 19% related to AEs) or to addition of supportive therapies.  

AEs caused discontinuation before 5 cycles in 1% in R group and in 6.1% in the Vc-R group. This 

remarkably highlights the significant toxicity of Velcade when combined to rituximab. 

More deaths from the treatment related AEs (6 vs. 2) were found in the Vc-R group. Despite of the 

small numbers, this finding further questions the rationale of bortezomib treatment in follicular NHL. 

The safety profile of Velcade was not influenced by stratification factors. 

Infectious complication, in particular viral reactivations (Herpes zoster), peripheral neuropathy and 

neutropenia were among the AEs with a higher incidence in the Vc-R arm. 

Although no new safety signals were identified for Velcade and rituximab, safety concerns highlighted 

for the ITT population for the Vc-R combination are reflected in the subgroup (TLAT> 1 year) the MAH 

has selected for claiming a better efficacy. Besides the methodological issues, no advantage in terms of 

safety profile is shown when considering the sub-group population with TLAT > 1 year. 

The percentage of herpes zoster infection in both arms is unmodified in the subgroup analysed and in 

the overall population (12% vs 1% and 13% vs 1%) being always much higher in the Vc-R arm. The 

same trend applies to the peripheral sensory neuropathy. 

Due to the limited number of elderly patients included in the pivotal trial, no sound conclusion on the 

safety profile of Vc-R combination in this patient population is possible.   

The rate of sensory neuropathy (16%) seems quite low compared to some recently published studies. 

For example in the recently published study with similar bortezomib dose and schedule (Fowler et al., J 

Clin Oncol 2011 Sep 1;29(25):3389-3399), thirty-two patients (44%) developed peripheral neuropathy.  

The MAH states that the majority of cases with peripheral neuropathy were resolved at the time of 

study closure. The study was prematurely closed by MAH and therefore also some important safety 

data are missing. The potential long-term neurotoxicity of bortezomib which is not uncommon, remains 

an open question. The point is that not all neurotoxicity is reversible. Considering that the overall 

survival in follicular lymphoma may be almost 20 years, the relevance of this potentially long-term 

adverse reaction is of major importance in the treatment of NHL. 

The cumulative toxicity of bortezomib based regimens has not been analysed. Information on 

cumulative toxicity are considered important since second line treatment is not likely to be curative 

and eventually almost all patients will need third line and following lines of treatment. 
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Conclusions on clinical safety 

The safety profile of Velcade regimen 1.6 mg/m2 once weekly for 5 cycles, seen in the current study 

was generally similar to that seen in previously conducted studies of Velcade in patients with multiple 

myeloma; although being predictable, it was not always manageable considering the higher incidence 

of adverse events and adverse events leading to treatment discontinuation associated with Velcade 

administration. Overall a greater toxicity was observed for the combination Vc-R compared to 

rituximab monotherapy. 

Risk management plan 

In its responses to the CHMP request for Supplementary Information, the MAH submitted the updated 

RMP version 12. 

Within the parallel procedure Velcade X/47, the MAH presented the RMP ver. 14 which took also into 

account the revised therapeutic indication of Velcade in combination with rituximab for the treatment 

of adult patients with relapsed follicular non-Hodgkin lymphoma whose time since last antilymphoma 

therapy was greater than one year. 

The RMP aspects linked to the new sought indication will be assessed once the remaining issues are 

solved. 

 

4.  ORPHAN MEDICINAL PRODUCTS 

Velcade is not an orphan medicinal product. See CHMP AR on similarity with Cladribine. 

 

5.  BENEFIT RISK ASSESSMENT 

Benefits  

Beneficial effects 

Results from the single pivotal trial in support of the sought indication (Velcade in combination with 

rituximab for the treatment of patients with relapsed follicular non-Hodgkin lymphoma) showed that 

the combination of Vc-R induced a 16.4% statistically significant improvement in PFS (HR: 0.822; 95% 

CI: 0.681, 0.991; p=0.039) compared to rituximab single agent (from 11 months of single agent 

rituximab to 12.8 months Vc-R).  

This effect was confirmed by a number of sensitivity analyses (HR ≤0.850) in favour of the Vc-R with 

the exception of PFS based on the investigator assessment.  

In the non pre-specified sub-group analysis, poor prognosis and high risk patients (characterised by 

high FLIPI score and high tumour burden) seem to receive a greater benefit from the combination Vc-R.  

Results of the secondary efficacy and additional endpoints are in line with the primary efficacy endpoint 

with the exclusion of one-year survival rate.  

Velcade safety profile is sufficiently characterised and no new treatment-emergent toxicities were 

observed for the Vc-R combination. 



 
 
Withdrawal Assessment report  
for  
VELCADE II/55 

 

EMA/460796/2012  Page 64/69
 

In the responses to the CHMP Request for Supplementary Information, the MAH changed the initially 

proposed indication into the following: “Velcade in combination with rituximab is indicated for the 

treatment of adult patients with relapsed follicular non-Hodgkin lymphoma whose time since last 

antilymphoma therapy was greater than one year.” 

The post-hoc analysis performed, identified the subpopulation with time since last antilymphoma 

treatment (TLAT) > 1 year as the one with a greater treatment effect in terms of PFS (4.3 months, 

HR=0.744) notwithstanding the previous exposure to rituximab.  

Comparing to the overall population, in the subgroup with TLAT > 1 year, pre-treatment with rituximab 

largely enhance the PFS. 

Uncertainty in the knowledge about the beneficial effects 

The evidence in favour of Vc-R benefit in the sought indication (Velcade in combination with rituximab 

for the treatment of patients with relapsed follicular non-Hodgkin lymphoma) derives from a single 

open-label phase 3 trial that was terminated early. 

The gain in the primary endpoint, PFS, observed for the combination Vc-R compared to rituximab 

monotherapy is very limited (1.8 months, lower than expected), of questionable clinical relevance, and 

of borderline statistical significance, even considering the remaining alpha as threshold value. 

Furthermore, the study was prematurely closed on the basis of feasibility when the IDMC concluded 

that the protocol-specified 514 PFS events would be unachievable in any reasonable timeframe.  The 

impossibility to reach the scheduled number of PFS events appears to be quite objective and not 

influenced by the unblinded results from the second interim analysis. 

Uncertainties on the magnitude of treatment effect are further raised by the observed discrepancy in 

the evaluation of PFS data between the independent radiologic review committee and investigators.  

The patient population of the pivotal trial is not representative of the target population (pre-treated 

with rituximab) in the sought indication, thus the external validity of the efficacy results is 

questionable. 

The premature censoring of a large fraction of subjects from the final analysis prevents a sound 

evaluation of the beneficial effects of the Vc-R combination in the sub-group population of rituximab-

pre-treated relapsed FL patients that represents the EU target population. 

Results of the secondary efficacy and additional endpoints are in line with the primary efficacy endpoint 

with the exclusion of one-year survival rate.  

Although still of modest clinical relevance, the reliability of the gain in PFS in the subgroup of patients 

with TLAT >1 year (as presented in the MAH responses to the CHMP Request for Supplementary 

Information), is considered questionable on the basis of the exploratory and post-hoc nature of the 

analysis. Besides several methodological weaknesses in the approach of the statistical analysis, there 

is no straightforward and statistically sound evidence provided that treatment effect (improvement in 

PFS) in the sub-population of subjects with TLAT > 1 year would be any different from the treatment 

effect demonstrated in the original study population or in the subpopulation of subjects whose TLAT is 

less than 1 year. 

In the subgroup analysis of PFS in the ITT population, patients with a low and high FLIPI score showed 

a better effect on PFS when treated with Velcade R (low FLIPI: 381 vs 529 days in Vc-R arm; high 

FLIPI: 239 vs 347 days in Vc-R arm), whereas patients with an intermediate FLIPI score showed a 
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slightly better response to single-agent rituximab (375 vs 352 days in Vc-R arm). No clarification for 

these findings was provided.  

Contrary to what was observed in the overall population, a consistent trend in favour of the Vc-R 

combination has been reported across all FLIPI scores in the TLAT>1 subpopulation.  

Although stratification factors were considered in the study design (FLIPI score (low [0 or 1 factor], 

intermediate [2 factors], or high [3 factors]); prior rituximab therapy (yes, no); time since last dose 

of anti-lymphoma therapy (1 year, >1 year); and region (US/Canada, EU, Rest of the World), the 

subgroup analysis was not pre-specified, thus the statistical method used to test for an interaction was 

not defined in the study protocol or in the Statistical Analysis Plan.  

With regard to the elderly population, patients > 65 years represented the 25% of the enrolled 

population, accounting for 168 patients out of 676 patients. No sound conclusion on the effect of 

Velcade in this population is thus possible. However, it is noted that, in patients > 65 years, PFS was 

practically the same in both groups (Vc-R vs. R).  

Subjects who previously received 2 or more prior lines of rituximab therapy did not benefit from Vc-R 

treatment. This is of utmost importance since practically all patients today have received at least one 

treatment with rituximab, and substantial portion receive maintenance therapy (second line?).  

After adjusting for prognostic factors, there is still quite notable inconsistency in the treatment effect in 

the two age groups. Overall, the analyses show that there is no conclusive evidence that age is or is 

not a treatment effect-modifying factor in the Vc-R group. Results were similar in the subgroup of 

patients > 65 years old and whose TLAT was >1 year.  

In response to the CHMP Request for Supplementary Information, the MAH has shown that subjects 

treated with Velcade and whose TLAT >1 year, and who had had 0, 1 and 2 prior lines of rituximab had 

longer PFS than those treated with rituximab alone. However, this was a post-hoc analysis on a 

subpopulation; since statistical analyses based on a subpopulation are not considered confirmatory, 

also these findings are deemed only exploratory. 

In patients with more than 2 prior lines of rituximab no PFS improvement was found.  

Overall, the point that the benefit of Vc-R treatment in patients > 65 years and in patients who 

previously received 2 or more prior lines of rituximab therapy is questionable, remains. Further, it is of 

importance that many NHL-patients in the EU are, indeed, > 65 years old and/or have previously 

received 2 or more prior lines of rituximab therapy. 

Results from the Global Health Status (EORTC QLQ-C30) showed that patients in rituximab group had 

an improvement from baseline beginning at Week 5 (end of first treatment cycle) continuing through 

Week 120 (28 months), while patients in Vc-R group had an improvement beginning at the Week 30 

(end of treatment) continuing through Week 120 (28 months). These results reflect the greater toxicity 

of the combination as compared to rituximab monotherapy. 

The Vc-R benefit is negligible in terms of overall response rate and no clinically significant gain is seen 

in terms of complete response, thus Vc-R seems to be of no use even in bridging high risk patients to 

bone marrow transplantation, which represents a therapeutic option in this set of patients. It has to be 

demonstrated whether in patients not eligible to bone marrow transplantation (i.e. in which no 

complete or acceptable partial response are not achieved) Vc-R would result in significant clinical 

benefit. 
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Further, the clinical relevance of the PFS 1.8 month gain in a patient population with an indolent 

disease highly heterogeneous in terms of relapse onset and frequency, is still considered as a major 

concern. 

Risks  

Unfavourable effects 

No difference in the 1-year survival and OS rates was observed between Vc-R combination and 

rituximab monotherapy. 

The safety profile of Velcade in combination with rituximab, although being predictable, was not always 

manageable also considering the high discontinuation rate due to AEs observed in the clinical study 

population (6.1% of patients in Vc-R arm vs only 1% in R arm discontinued).  

The Vc-R combination exerted an overall greater toxicity compared to single agent rituximab both in 

terms of frequency as well as severity of AEs (e.g. any AEs, related AEs, SAEs, toxicity of grade 3 and 

higher and AEs leading to withdrawal). 

A two-fold increase in SAE and Grade 3 AEs, and a 6-fold increase in the rate of discontinuations due 

to adverse events was observed for the combination compared to rituximab monotherapy, 

Of particular concern are a 3-fold greater incidence of severe neutropenia associated with an increased 

number of overall infections in the combination arm. Of note, Herpes zoster infections were reported in 

13% (Vc-R) vs 1% (R). 

Peripheral sensory neuropathy was developed in 16% of subjects receiving Vc-R compared to only 1% 

in the rituximab arm, confirming to be a Velcade associated event. Although the rate of this AE is lower 

than that observed in other studies with Velcade, about 30% of the peripheral neuropathy cases did 

not resolve. 

More deaths from the treatment related AEs were found in the Vc-R group (6 vs. 2). Since the gain in 

PFS was only 1.8 months, the MAH is asked to evaluate whether the observed increase in deaths in the 

bortezomib group is acceptable in the second line treatment of follicular NHL. 

Although no new safety signals were identified for Velcade and rituximab, safety concerns highlighted 

for the ITT population for the Vc-R combination are reflected in the subgroup (TLAT> 1 year) the MAH 

has selected for claiming a better efficacy. Besides the methodological issues, no advantage in terms of 

safety profile is shown when considering the sub-group population with TLAT > 1 year. 

The serious AEs were also higher in the Vc-R arm respect to the R arm (18% vs 10%). Six % in the 

Vc-R arm and 2% in the R arm of related AEs led to withdrawal from treatment; this is even higher 

than results obtained in the overall population (4% Vc-R and 1% R). 

The percentage of herpes zoster infection in both arms is unmodified in the subgroup analysed and in 

the overall population (12% vs 1% and 13% vs 1%) being always much higher in the Vc-R arm. The 

same trend applies to the peripheral sensory neuropathy. 

Uncertainty in the knowledge about the unfavourable effects 

Due to the limited number of elderly patients included in the pivotal trial, no sound conclusion on the 

safety profile of Vc-R combination in this patient population is possible.   
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The rate of sensory neuropathy (16%) seems quite low compared to some recently published studies. 

For example in the recently published study with similar bortezomib dose and schedule (Fowler et al., J 

Clin Oncol 2011 Sep 1;29(25):3389-3399), thirty-two patients (44%) developed peripheral neuropathy.  

The MAH states that the majority of cases with peripheral neuropathy were resolved at the time of 

study closure. The study was prematurely closed by MAH and therefore also some important safety 

data are missing. The potential long-term neurotoxicity of bortezomib which is not uncommon, remains 

an open question. The point is that not all neurotoxicity is reversible. Considering that the overall 

survival in follicular lymphoma may be almost 20 years, the relevance of this potentially long-term 

adverse reaction is of major importance in the treatment of NHL. 

 

The cumulative toxicity of bortezomib based regimens has not been analysed. Information on 

cumulative toxicity are considered important since second line treatment is not likely to be curative 

and eventually almost all patients will need third line and following lines of treatment. 

Balance 

Importance of favourable and unfavourable effects  

Generally, the availability of new additional therapeutic options in the treatment of relapsed FL is 

considered of great clinical value. However, the 1.8 month difference in median PFS observed for Vc-R 

arm vs single agent rituximab, instead of 3.33 months initially set, is of questionable clinical relevance 

considering the borderline statistical significance, and the uncertainties in the external validity of the 

efficacy data due to the enrolment of patients that do not represent the EU relapsed population. The 

clinical relevance of Vc-R in the subgroup population with TLAT > 1 year is still considered of modest 

clinical relevance and greatly affected by methodological weaknesses in the approach of the statistical 

analysis. 

The lack of difference in the one-year survival rate and in all-cause mortality after a median study 

follow-up of 34 months, further weaken the clinical relevance of PFS results; thus Vc-R seems to be of 

no use even in bridging high risk patients to bone marrow transplantation, which represents a 

therapeutic option in this set of patients. It has to be demonstrated whether in patients not eligible to 

bone marrow transplantation (i.e. in which no complete or acceptable partial response are not achieved) 

Vc-R would result in significant clinical benefit.  

The greater toxicity observed with the Vc-R combination compared to rituximab monotherapy is of 

concern considered the marginal gain observed in the efficacy outcomes. 

Benefit-risk balance 

Results from the single pivotal trial in support of the sought indication (Velcade in combination with 

rituximab for the treatment of patients with relapsed follicular non-Hodgkin lymphoma) showed that 

the combination of Vc-R induced a statistically significant, although limited, improvement in PFS 

compared to single agent rituximab in the relapsed NHL population. The positive effect on PFS was 

confirmed for the majority of secondary endpoints and by sensitivity analyses.  

In response to the CHMP Request for Supplementary Information, the MAH changed the initially 

proposed indication into the following:” Velcade in combination with rituximab is indicated for the 

treatment of adult patients with relapsed follicular non-Hodgkin lymphoma whose time since last 

antilymphoma therapy was greater than one year.”  
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The post-hoc analysis performed, identified the subpopulation with time since last antilymphoma 

treatment (TLAT) > 1 year as the one with a greater treatment effect in terms of PFS (4.3 months, 

HR=0.744) notwithstanding the previous exposure to rituximab.  

The following issues greatly limit the importance of the observed favourable effect: 

-the clinical relevance of a gain of 1.8 months in PFS in the overall population, is considered marginal, 

-the transferability of the observed efficacy results to the actual EU relapsed NHL population (pre-

treated with rituximab), is questionable,  

-no pre-specified analysis was planned to investigate the effect of Vc-R combination in the sub-group 

population; the exploratory nature of the analysis in the TLAT > 1 year does not allow to draw any 

conclusion on the treatment effect.  

On the other hand, the safety profile of Velcade, although well characterized, seems to be not easily 

manageable when Velcade is combined with rituximab as demonstrated by the high incidence of 

treatment discontinuation due to AEs in the combination arm. The unfavourable effects mainly 

represented by the significant toxicity of the Vc-R combination largely exceed the limited and 

questionable clinical significant benefit observed in patients treated with the Vc-R combination.  

A greater overall toxicity in terms of both frequency and severity of AEs, was observed for the Vc-R 

combination compared to rituximab monotherapy both in the overall population and in the sub-group 

considered. 

Discussion on the benefit-risk assessment 

The MAH initially applied for the following indication: Velcade in combination with rituximab is indicated 

for the treatment of patients with relapsed follicular non-Hodgkin lymphoma. In Study LYM-3001, the 

median PFS as determined by the IRC on the ITT population was 11.0 months in the rituximab group 

and 12.8 months (+1.8 months) in the Vc-R group (HR: 0.822; p=0.039), corresponding to a 16.4% 

improvement based on median days (22% based on HR) that is almost half than expected (33%).  

The clinical relevance of a gain of 1.8 months in relapsing NHL patients is highly questionable and is not 

likely to have an effect on OS nor to affect the result of the therapeutic treatment in case of disease 

progression.  

In current EU clinical practice almost all patients receive rituximab in first line therapy. Results from 

subgroup analyses show that a limited gain in PFS following Velcade treatment is observed primarily in 

the subgroup of patients who had no prior rituximab exposure and thus do not represent the large 

majority of relapsed NHL patients in EU.  

The premature censoring of a large fraction of subjects from the final analysis prevents a sound 

evaluation of the beneficial effects of the Vc-R combination in the sub-group population of rituximab-pre-

treated relapsed FL patients that represents the EU target population. 

The discrepancy in the evaluation of PFS data noted between the independent radiologic review 

committee and investigator, resulting in different outcomes of the statistical analysis of PFS in the ITT 

population, raises uncertainties on the magnitude of treatment effect.  

Results of the secondary efficacy and additional endpoints are in line with the primary efficacy endpoint 

with the exclusion of one-year survival rate. The median OS was not estimable at the time of data cut-

off. 
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Limited information on the efficacy and safety of Vc-R combination is at present available in the elderly 

population. 

In response to the CHMP Request for Supplementary Information, the MAH changed the initially 

proposed indication into the following: “Velcade in combination with rituximab is indicated for the 

treatment of adult patients with relapsed follicular non-Hodgkin lymphoma whose time since last 

antilymphoma therapy was greater than one year.”. 

The post-hoc analysis performed, identified the subpopulation with time since last antilymphoma 

treatment (TLAT) > 1 year as the one with a greater treatment effect in terms of PFS (4.3 months, 

HR=0.744) notwithstanding the previous exposure to rituximab. Comparing the overall population, in 

the subgroup with TLAT > 1 year, pre-treatment with rituximab largely enhance the PFS. 

The clinical relevance of Vc-R in the subgroup population with TLAT > 1 year is still considered of 

modest clinical relevance and greatly affected by methodological weaknesses in the approach of the 

statistical analysis, since no pre-specified analysis was planned to investigate the treatment effect in 

the sub-group population. The exploratory nature of the analysis in the TLAT > 1 year does not allow 

to draw any conclusion on the treatment effect. 

The safety profile of Velcade in combination with rituximab, although being predictable, was not always 

manageable considering the high discontinuation rate due to AEs observed in the clinical study population 

(6.1% of patients in Vc-R arm vs only 1% in R arm discontinued).  

The Vc-R combination exerted an overall greater toxicity compared to rituximab single agent both in 

terms of frequency as well as severity of AEs: more deaths from the treatment related AEs (6 vs. 2), 

more AEs in all safety aspects and more SAEs (18 vs. 11%) were observed in the Vc-R group. 

The potential long-term neurotoxicity of bortezomib which is not uncommon remains an open question 

since the study was prematurely closed by MAH and therefore some important safety data are missing.  

Results from the Global Health Status (EORTC QLQ-C30) showed that patients in rituximab group had an 

improvement from baseline beginning at Week 5 (end of first treatment cycle) continuing through Week 

120 (28 months), while patients in Vc-R group had an improvement beginning at the Week 30 (end of 

treatment) continuing through Week 120 (28 months). These results reflect the greater toxicity of the 

combination as compared to rituximab monotherapy. 

The greater toxicity observed for the Vc-R combination as compared to rituximab monotherapy, both in 

the overall population and in the subgroup with TLAT > 1 year, largely overwhelms the limited and 

questionable benefit of Velcade when added to rituximab in the treatment of relapsed FL. 

5.1.  Conclusions 

The overall B/R of Velcade in combination with rituximab in the treatment of patients with relapsed 

follicular non-Hodgkin lymphoma or, as modified by the MAH in response to the CHMP Request for 

Supplementary Information, in the treatment of adult patients with relapsed follicular non-Hodgkin 

lymphoma whose time since last antilymphoma therapy was greater than one year, is negative. 
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