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Executive Summary:  

Efficacy:

· Bortezomib has been studied in the initial and salvage therapy of multiple myeloma, and as salvage therapy in mantle cell lymphoma.
· In patients who are not transplant candidates, the combination of bortezomib, melphalan, and prednisone produced an increased Time To Progression when compared to melphalan and prednisone (HR=0.48; p<0.01)

· In patients who are transplant candidates, bortezomib plus dexamethasone and bortezomib plus dexamethasone and thalidomide produced response rates that were superior to the standard regimen in 2 different Phase III trials.  However, data from those trials is only available in abstract form and require maturation.

· In patients who relapsed or are refractory to one or more lines of therapy, bortezomib alone or in combination with dexamethasone or pegylated doxorubicin increased response rates and time to progression.
· In relapsed or refractory mantle cell lymphoma, bortezomib single agent therapy produced overall response rates of up to 40% in a phase II trial.

Safety:

· Most common AE’s: asthenia, nausea, diarrhea, anorexia, constipation, thrombocytopenia, peripheral neuropathy, pyrexia, vomiting, anemia.

· Most common Serious AE’s: pyrexia, pneumonia, diarrhea, vomiting, dehydration, and nausea, dyspnea, and thrombocytopenia.

· Peripheral neuropathy occurs in up to 35% of patients, is primarily sensory, and can be quite painful.  Patients with baseline neuropathy may be more susceptible.  Dose reductions and discontinuation seem to cause reversal of the neuropathy in many patients.
· Platelet counts should be monitored prior to each dose of bortezomib due to the risk for thrombocytopenia.

· Orthostatic hypotension may be exacerbated by dehydration and require fluids, adjustment of antihypertensive therapy, mineralocorticoids, or sympathomimetics.

· Exacerbation of CHF or decreased LVEF may occur even in patients without risk factors.

· Reversible Posterior Leukoencephalopathy Syndrome is rare but requires discontinuation of bortezomib.

· Tumor Lysis Syndrome may occur in patients with high tumor burdens.

The purpose of VACO PBM-SHG drug monographs is to provide a comprehensive drug review for making formulary decisions.  These documents will be updated when new data warrant additional formulary discussion.  Documents will be placed in the Archive section when the information is deemed to be no longer current.
Introduction

The purpose of this monograph is to review the clinical data associated with the 26S proteasome inhibitor bortezomib approved in May 2003 for relapsed and refractory multiple myeloma.  The primary efficacy outcome is overall rate of response, including complete, partial, and minimal responses.  Secondary outcomes of interest include time to progression on bortezomib alone and in combination with dexamethasone, survival, safety, and rate of response in combination with dexamethasone.

Synonyms: PS341; Velcade( (Millenium Pharmaceuticals)

Pharmacology/Pharmacokinetics
,
,
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The proteasome is a large, multiprotein complex found in the nucleus and cytoplasm of all cells that destroys obsolete protein messages and short-lived proteins.  Obsolete proteins are tagged for destruction by the proteasome with multiple ubiquitin molecules in a process termed polyubiquitination.  Targeted proteins include those with critical functions such as cell cycle regulation, transcription, apoptosis, angiogenesis, and cell adhesion.

Of particular interest is regulation of NF-(B, a transcription factor.  Inactive NF-(B is bound in the cytoplasm to its inhibitor I(B.  When stimulated, I(B is phosphorylated, ubiquinated, and degraded by the proteasome releasing NF-(B and allowing it to locate to the nucleus.  Activation of NF-(B is associated with chemoresistance, cell survival, and proliferation.

In multiple myeloma, NF-(B is constitutively active and promotes cell survival through expression of genes encoding for cytokines, cell adhesion molecules, and cell growth and survival factors.  Inhibition of proteasome activity by bortezomib prevents activation of NF-(B, interferes with the destruction of anti-apoptotic pathways, and may sensitize cells to selective chemotherapy drugs; the end result is increased apoptosis.

	
	Bortezomib

	Metabolism
	Primarily CYP3A4, 2C19, 1A2 (2D6 and 2C9 minor)

	Elimination
	Pathways not characterized in humans 

	Half-life
	9-15 hours

	Protein Binding
	83%


The pharmacokinetics of bortezomib at the recommended dose have not been fully characterized.
FDA Approved Indication(s) and Off-label Uses

1.  Treatment of patients with multiple myeloma:
· as part of combination therapy for the treatment of patients with previously untreated multiple myeloma who are unsuitable for stem cell transplantation.

· for the treatment of progressive multiple myeloma in patients who have received at least one prior therapy and who have already undergone or are unsuitable for stem cell transplantation.

2.  Treatment of patients with mantle cell lymphoma who have relapsed or were refractory to at least 1 prior therapy
Off-label uses breast cancer, pancreatic cancer, colon cancer, prostate cancer, head and neck cancer.

Dosage and Administration
,

Multiple Myeloma
Initial Therapy in untreated myeloma (not eligible for Transplant)
In combination with melphalan and prednisone

Bortezomib 1.3 mg/m2 as a 3-5 second IV bolus on days 1, 4, 8, 11, 22, 25, 29, and 32 for Cycles 1-4 followed by a rest for 10 days.

For Cycles 5-9, bortezomib is administered weekly on days 1, 8, 22, and 29 followed by a rest.
Relapsed Multiple Myeloma
The recommended dose is bortezomib 1.3mg/m2/dose given as a 3-5 second IV bolus twice weekly for 2 weeks (i.e. on days 1, 4, 8, and 11) followed by a 10-day rest; thus, each cycle is 21 days.  Consecutive doses should be administered at least 72 hours apart.  For extended therapy or more than 8 cycles, either the standard schedule or a weekly schedule (once a week for 4 weeks on days 1, 8, 15, and 22) followed by a 13 day rest period may be used for maintenance.
Mantle Cell Lymphoma

The recommended dose is bortezomib 1.3mg/m2/dose given as a 3-5 second IV bolus twice weekly for 2 weeks (i.e. on days 1, 4, 8, and 11) followed by a 10-day rest; thus, each cycle is 21 days.  Consecutive doses should be administered at least 72 hours apart.  For extended therapy or more than 8 cycles, either the standard schedule or a weekly schedule (once a week for 4 weeks on days 1, 8, 15, and 22) followed by a 13 day rest period may be used for maintenance.

Dosing in Renal Failure: a pharmacokinetic study of 39 patients with varying degrees of renal impairment (creatinine clearance range: normal [(60ml/min] to severe [<20ml/min]), including 8 on dialysis, found comparable bortezomib exposure in all groups based on normalized AUC and Cmax.  A subgroup analysis of the SUMMIT and CREST trials in patients with a creatinine clearance of 10ml/min but (30ml/minute did not impact response rates, toxicity, or the ability to complete cycles per protocol.
  The only adverse event with significant higher incidence in patients with CrCl ≤50 versus >80mL/min was dyspnea.
Dosing in Hepatic Impairment:  There are no pharmacokinetic studies in patients with hepatic impairment.   Bortezomib clearance may decrease in patients with hepatic impairment.  Patients with liver dysfunction should be treated with extreme caution and monitored for toxicity, and a dose reduction should be considered. 
Dose Modifications:
Dose Modification Guidelines for Combination Therapy with Bortezomib, Melphalan and  Prednisone 

Dose modification and re-initiation of therapy when bortezomib is administered in combination with melphalan and prednisone.

Prior to initiating a new cycle of therapy:

· Platelet count should be >70 x 109/L and the ANC should be > 1.0 x 109/L

· Non-hematological toxicities should have resolved to Grade 1 or baseline

	During Combination Therapy with melphalan and prednisone

	Toxicity
	Modification

	Prolonged Grade 4 neutropenia or thrombocytopenia or thrombocytopenia with bleeding in previous cycle
	Consider dose reduction of melphalan dose by 25% in next cycle

	Platelet count (30,000 or ANC (750 on bortezomib dosing day (other than day 1)
	Withhold bortezomib dose

	If several bortezomib doses are withheld in consecutive cycles due to toxicity
	Reduce bortezomib dose by 1 dose level (from 1.3 mg/m2 to 1 mg/m2, or from 1 mg/m2 to 0.7 mg/m2)

	Grade ( 3 non-hematologic toxicities
	Withhold bortezomib until toxicity resolves to Grade 1 or baseline. Then, reinitiate bortezomib with one dose level reduction (from 1.3 mg/m2 to 1 mg/m2, or from 1 mg/m2 to 0.7 mg/m2)

	Relapsed Multiple Myeloma and Mantle Cell Lymphoma

	Severity of symptom
	Modification

	Grade 3 Non-Hematologic toxicity

Except peripheral neuropathies
	Hold therapy until toxicity resolves.

Reinitiate at a 25% dose reduction

(1.3mg/m2 reduced to 1.0mg/m2;

  1.0mg/m2 reduced to 0.7mg/m2)

	Grade 4 Hematologic toxicity
	Hold therapy until toxicity resolves.

Reinitiate at a 25% dose reduction

(1.3mg/m2 reduced to 1.0mg/m2;

  1.0mg/m2 reduced to 0.7mg/m2)

	Neuropathic Pain and/or Peripheral Sensory or Motor Neuropathy

	Severity of Symptoms
	Modification

	Grade 1 (paresthesias weakness and/or loss of reflexes)

  Without pain or loss of function
	No modification

	Grade 1 with pain or Grade 2 (interferes with function but not ADL’s)
	Reduce to 1.0mg/m2

	Grade 2 with pain or Grade 3 (interferes with ADL’s)
	Hold bortezomib until toxicity resolves, then restart at a reduced dose of 0.7mg/m2 once a week

	Grade 4 (Sensory neuropathy that is disabling or motor neuropathy that is life-threatening or leads to paralysis)
	Discontinue bortezomib therapy


Patients with severe pre-existing peripheral neuropathy should be treated only after careful assessment of risks and benefits.

Adverse Effects (Safety Data)

Adverse Events Reported in (10% (N=228) integrating studies in Relapsed Myeloma and Mantle Cell Lymphoma.
	Event
	All %
	( Grade 3 %

	Asthenia
	64
	16

	Nausea
	55
	4

	Diarrhea
	52
	8

	Constipation
	41
	2

	Peripheral neuropathy
	39
	12

	Thrombocytopenia
	36
	29

	Decreased appetite
	36
	3

	Pyrexia
	34
	3

	Vomiting
	33
	5

	Anemia
	29
	11

	Edema
	23
	<1

	Paresthesia/dysesthesia
	22
	1

	Headache
	22
	1

	Dyspnea
	21
	5

	Cough
	20
	<1

	Insomnia
	20
	<1

	Rash
	18
	<1

	Arthralgia
	17
	2

	Neutropenia
	17
	12

	Dizziness
	17
	2

	Pain in limb
	15
	3

	Abd pain
	15
	3

	Bone pain
	14
	3

	Back pain
	13
	3

	Hypotension
	13
	3

	H. Zoster
	12
	2

	Nasopharyngitis
	12
	<1

	Upper Respiratory Tract infection
	12
	<1

	Myalgia
	12
	<1

	Pneumonia
	12
	6

	Muscle cramps
	14
	<1

	Dehydration
	10
	3

	Anxiety
	10
	<1


Bortezomib may be associated with an increased risk for activation of herpes zoster as shown in a retrospective analysis of the Phase III APEX trial comparing bortezomib to high-dose dexamethasone.  Patients in the bortezomib group had a higher incidence of herpes zoster (13% vs 5%; P=0.002).  Most were clinically mild and the percentage of Grade 3 or 4 herpes zoster was similar between the bortezomib patients and the high-dose dexamethasone patients.
  In the more recently reported Phase 3 study in patients with previously untreated multiple myeloma, 27% of patients received prophylactic antivirals in the VMP arm. In this study, herpes zoster reactivation was more common in patients treated with VMP compared with MP (11% vs 3% respectively). Three (3%) of the 91 patients in the VMP treatment group who received prophylactic anti-virals developed herpes zoster reactivation.  Nonetheless, prophylactic antiviral therapy should be considered for all bortezomib treated patients as it may reduce the incidence of herpes zoster activation.12
Pregnancy Category: D

Women should avoid becoming pregnant when being treated with bortezomib.  Administration to rabbits during organogenesis caused post-implantation loss and decreased number of live fetuses.

Nursing Mothers:  It is unknown if bortezomib crosses into breast milk.  Because of the potential of harm to nursing infants, advise mothers not to breastfeed while receiving bortezomib.

Precautions/Contraindications

Contraindications: Prior hypersensitivity to bortezomib, boron, or mannitol.
Precautions:

Peripheral Neuropathy:  Bortezomib causes a primarily peripheral neuropathy which is predominantly sensory, although cases of severe motor neuropathy with or without sensory peripheral neuropathy have been reported.  Worsening of peripheral neuropathy may occur during treatment in patients with pre-existing symptoms.  Worsening of existing neuropathy is dose related and cumulative.  Monitor for symptoms of neuropathy, including burning sensation, hyperesthesia, hypoesthesia, paresthesia, discomfort, neuropathic pain or weakness.  Patients with new or worsening neuropathy may need a change in their dose and schedule (see Dose Modifications)..  In the Phase III relapsed multiple myeloma study, following dose adjustments, improvement in or resolution of peripheral neuropathy was reported in 51% of patients with  grade 2 peripheral neuropathy, and the median time to improvement or resolution was 107 days..  Improvement or resolution of neuropathy was seen in 73% of patients in the phase II trials who discontinued due to peripheral neuropathy or who had grade 3 peripheral neuropathy.  The long-term outcome of neuropathy is not known in mantle cell lymphoma.  The mechanism underlying bortezemib induced peripheral neuropathy is not known and the complete time-course of this toxicity has not been fully characterized.  Full reversibility has not been demonstrated in preclinical studies
Hypotension:  Orthostatic, postural, and NOS hypotension occurs throughout therapy in about 13% of patients.  Caution should be used when treating patients with a history of syncope, patients receiving medications known to be associated with hypotension, and patients who are dehydrated.  Patients should be instructed to seek medical advice if they experience symptoms of dizziness, light-headedness or fainting spells.  Management of orthostasis includes hydration, adjustment of antihypertensives, and mineralocorticoids and/or sympathomimetics  
Thrombocytopenia/Neutropenia:  Bortezomib treatment is associated with thrombocytopenia and neutropenia.  Although pyrexia (>38◦C) is common, the incidence of febrile neutropenia was <1% in both the phase III and II trials.  Thrombocytopenia is the most common hematological toxicity which is generally dose related and cyclical, occurring during Days 1 to 11 of therapy, with a return to baseline in platelet count during the rest period (Days 12 to 21) in each treatment cycle. Onset is common in Cycles 1 and 2 but can continue throughout therapy. On average, the pattern of platelet count decrease and recovery remained consistent over the 8-cycle study period and there was no evidence of cumulative thrombocytopenia. The mean platelet count nadir measured was approximately 40% of baseline. The severity of thrombocytopenia related to pre-treatment platelet count is shown in the below table.   
Table: The Severity of Thrombocytopenia Related to Pre-Treatment Platelet Count in the Phase III relapsed multiple myeloma Study

	Pre-treatment Platelet
Count*
	Number of
Patients
	Number (%) of Patients
with Platelet Count
	Number (%) of Patients with
Platelet Count

	
	(N=331)**
	<10 x 109/L
	10 x 109 - 25 x 109/L

	75 x 109/L
	309
	8 (3%)
	36 (12%)

	50 x 109/L - <75 x 109/L
	14
	2 (14%)
	11 (79%)

	10 x 109/L - <50 x 109/L
	7
	1 (14%)
	5 (71%)


*A baseline platelet count of 50 x 109/L was required for study eligibility. 
**Data were missing at baseline for 1 patient.
As shown in the above table, patients with low baseline counts are at increased risk.  Monitor platelet counts prior to each dose of bortezomib.  In general, treatment with bortezemib should be deferred if the baseline platelet count is severely depressed (<25,000/µL), although clinical judgment will dictate whether dose reduction and/or platelet transfusion support is appropriate.  Some patients may require a dose modification (see dose modification guidelines).  Temporary discontinuation in patients with Grade 4 thrombocytopenia may be warranted as cases of gastrointestinal and intracerebral hemorrhage have been reported during thrombocytopenia.  Platelet transfusions, red blood cell transfusions and administration of growth factors may be utilized in the management of hematological toxicities.
Gastrointestinal Events:  Nausea, diarrhea, constipation, and vomiting may lead to dehydration and require treatment with fluids, electrolytes, antiemetics, and antidiarrheals.

Cardiac Disorders:  Acute exacerbation of congestive heart failure and new onset of decreased LVEF have been reported, including in patients without risk factors.  Patients with risk factors for or existing heart disease should be closely monitored.  The incidence of treatment-emergent cardiac disorders and heart failure events was similar in the bortezomib and dexamethasone arms.  Isolated cases of QT-interval prolongation have not established causality.
Pulmonary Disorders:  Diffuse infiltrative pulmonary diseases of unknown etiology, such as pneumonitis, interstitial pneumonia, lung infiltration, and ARDS, have been reported.  Some cases were fatal. A pre-treatment chest radiography should be done to determine if any additional diagnostic measures are necessary and to serve as a baseline for potential post-treatment pulmonary changes.  Also, there are reports of pulmonary hypertension in the absence of left heart failure or pulmonary disease.  In the event of new or worsening pulmonary symptoms, a prompt diagnostic evaluation should be performed and patients treated appropriately.  The benefit/risk ratio should be considered prior to continuing bortezomib therapy.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS):  RPLS, a rare, reversible neurologic disorder characterized by seizure, hypertension, headache, lethargy, confusion, blindness and other visual and neurological disturbances.  Brain imaging, preferably MRI (Magnetic Resonance Imaging), isused to confirm the diagnosis. If patients develop RPLS, discontinue bortezomib therapy.  It is unknown if it is safe to reinitiate therapy in patients with a history of RPLS.
Tumor Lysis Syndrome:  The risk of tumor lysis syndrome is high in patients with a large tumor burden due to rapid cell kill by bortezomib.  Monitor patients closely and use appropriate precautions.
Hepatic Events:  Acute liver failure has been reported in patients receiving multiple concomitant medications and with underlying disease.  There have also been reports of increased liver enzymes, hyperbilirubinemia, and hepatitis, some of which are reversible with discontinuation of bortezomib.
Drug Interactions

No formal drug interaction studies have been conducted with bortezomib.

Bortezomib is a substrate for cytochrome P450 (CYP) 3A4, 2C19, 1A2, 2D6 and 2C9 in human liver microsomes and a weak inhibitor of CYP isozymes 1A2, 2C9, 2D6 and 3A4 and CYP2C19.

Ketoconazole:  Ketoconazole is a potent inhibitor of CYP3A4 and concomitant administration with bortezomib increased the AUC by 35 %.  Patients receiving concomitant potent CYP3A4 inhibitors should be closely monitored for adverse events.
Melphalan-prednisone:  Co-administration with bortezomib increased the AUC, but this increase is unlikely to be clinically significant.

Omeprazole:  Omeprazole, a potent CYP2C19 inhibitor, had no effect on bortezomib exposure.

Cytochrome P450:  Patients receiving concomitant bortezomib and CYP3A4 inhibitors or inducers should be monitored for increased adverse events or decreased efficacy, respectively.
During clinical trials, hypoglycemia and hyperglycemia were reported in diabetic patients receiving oral hypoglycemics. Patients on oral antidiabetic agents receiving bortezomib treatment may require close monitoring of their blood glucose levels and adjustment of the dose of their antidiabetic medication.

Clinical Trial Data
Initial Treatment of Patients with Multiple Myeloma who are not transplant candidates
	Study
	Treatment
	No. of patients
	Outcomes
	Significance

	San Miguel 2008

Phase III
	Bortezomib plus melphalan/prednisone

vs

Melphalan/prednisone
	VMP=344
MP=338
	Time to Progression
VMP: 24 months

MP: 16.6 months
% Survival at 16 months

VMP: 87

MP: 78
	HR=0.48
p<0.001

	Mateos 2006
 with update 2008

Phase1/2
	Bortezomib plus melphalan/prednisone in elderly
	VMP=60
	Efficacy (original trial)
CR+PR=89%

CR=32%

nCR=11%

PR=45%

Update

Time to Progression 

27.2 months
	


Summary
Initial treatment of patients who are not transplant candidates
In a prospective, randomized phase III trial in patients with a median age of 71 years old, patients treated with VMP had a longer time to progression at 16.3 months.  In addition, a higher rate of survival was seen at that time.  Additional follow-up is needed to confirm these results as median overall survival had not been reached in either group at a follow-up of 16.3 months.
In a phase 1/2 trial in patients who were mostly elderly (53% between the ages of 65-75), VMP achieved a complete response in 32% and an overall response rate of 89%.
Initial Treatment in Patients with Multiple Myeloma who are transplant candidates
	Study
	Treatment
	No. of patients
	Outcomes
	Significance

	Haroussea 2008
 IFM
Phase III(abstract)
	Bortezomib/dexamethasone (Vel/Dex) vs

Vincristine/Adriamycin/Dex (VAD)
	Vel/Dex=240
VAD=242
	CR+nCR/VGPR
Vel/D: 

21.3%/ 46.7%

VAD: 8.3%/18.6%

CR+nCR/

(VGPR post transplant

Vel/D

40.8%/71.8%

VAD

28.8%/41.7%
	P=0.0023/<0.0001
P=0.0089/<0.0001

	Cavo 2007

Phase III (abstract)
GIMEMA

Cavo 2007

Phase III (abstract) Update
	Bortezomib/thalidomide/Dex (VTD) vs
Thalidomide/Dex (TD)
	VTD=92
TD=95
Update

VTD=199

TD=200
	CR+nCR
VTD:  38%

TD:  7%

(VGPR

VTD: 60%

TD: 25%

<VGPR

VTD: 7%

TD: 21%
Update

TD vs VTD

Induction

CR 6% vs 21%

CR+nCR 12% vs 33%

(VGPR 20% vs 61%

Post transplant

CR 20% vs 41%

CR+nCR 29% vs 54%

(VGPR 53% vs 75%

15-month PFS

86% vs 93%
	p<0.001
p<0.001

P=0.004
P<0.001

P<0.001

P<0.001

P<0.001

P<0.001

P<0.001

P=0.04

	Rosinol 2007
Phase II

PETHEMA
	Alternating bortezomib and dexamethasone as induction therapy prior to ASCT
	40
	(PR: 65%
CR: 12.5%
VGPR: 10%
PR: 42.5%
Post ASCT

(PR: 88%

CR: 33%

VGPR: 22%

PR: 33%
	


Summary
Initial treatment in patients who are transplant candidates
A phase II trial by the Spanish study group used alternating doses of bortezomib and dexamethasone as induction therapy prior to ASCT in 40 patients.  The majority of the 65% response rate occurred in the first 2 cycles.
Two phase III trials are available in abstract form only.  The first was conducted by the Intergroupe Francophone du Myelome (IFM) cooperative group compared bortezomib/dexamethasone to standard VAD (vincristine, Adriamycin, dexamethasone).  The bortezomib/dexamethasone group had better CR rates compared to VAD both before transplant and after transplant.  The Italian Myeloma Network (GIMEMA) cooperative group compared bortezomib, thalidomide, and dexamethasone to thalidomide and dexamethasone.  Again, the bortezomib-containing therapy produced higher CR rates both before and after transplant.  Updates from this trial demonstrated significantly higher CR, nCR, and VGPR rates as well as improved 15-month Progression-Free Survival in the bortezomib-thalidomide-dexamethasone group both before and after transplantation.
Salvage Therapy in Multiple Myeloma following 1-3+ Previous Lines of Therapy
	Study
	Treatment
	No. of patients
	Outcomes
	Significance

	Orlowski 2007

Phase III
	Pegylated Liposomal doxorubicin (PLD) + bortezomib vs
bortezomib
	PLD+B=324
B=322
	TTP
B: 6.5 mo

PLD+B: 9.3 mo

15 mo Survival

B: 65%

PLD+B: 76%

CR+PR

B: 41%

PLD+B: 44%

CR+VGPR

B:19%

PLD+B: 27%
	HR=1.82
95%CI:1.41,2.35

P=0.0004

P=0.03

NSS

P=0.0157

	Richardson 2005

Phase III APEX
	Bortezomib vs
High dose dexamethasone
	B=333
Dex=336
	TTP
B: 6.22mo

Dex: 3.49mo

CR+PR

B: 38%

Dex:18%

CR

B: 6%

Dex: <1%

CR+nCR

B: 13%

Dex: 2%

1 yr Survival

B: 80%

Dex: 66%
	HR=0.55
p<0.001

p<0.001

p<0.001

p<0.001

P=0.003

	Richardson 2007

Phase III APEX

Subgroup of high risk and elderly
	Bortezomib vs

High dose dexamethasone
	High Risk
Age(65 36-38%

>1 prior tx 60-65%

StageII/III 57%

Refractory 64-65%
	TTP
(65 B: 5.5mo

       Dex: 4.3mo

>1   B: 4.9mo

       Dex 2.9mo

II/III B 4.9mo

          Dex 3.5mo

Refrac B 5.5mo

            Dex 2.8mo

CR%

(65 B: 8

       Dex: 1

>1   B: 6

       Dex 0

II/III B 5

          Dex 1

Refrac B 5

            Dex 1

1 yr Survival %

(65 B: 79

       Dex: 63

>1   B: 75

       Dex 62

II/III B 72

          Dex 56

Refrac B 74

            Dex 63


	P=0.002

P=0.004

P=0.002

p<0.0001

P=0.01

P=0.0002

P=0.02

P=0.02

P=0.009

P=0.004

P=0.002

P=0.01

	Richardson 2007

Phase III APEX

Extended follow-up
	Bortezomib vs

High dose dexamethasone
	B=333

Dex=336
	Med OS, mo
B: 29.8

Dex: 23.7 (includes 62% crossover)

CR+PR %

B: 43

Dex 18

TTP, TTR, DOR
	HR=0.77
P=0.027

No change

	Richardson 200326
Phase II SUMMIT
	Bortezomib; add dex if PD or SD after 2 cycles
	N=202
	Response
CR +nCR %: 10

PR %: 18

MR %: 7

No change: 24%

+dexamethasone

PR or MR%: 18
	

	Richardson 2006

Phase II SUMMIT

Extended follow-up
	Bortezomib; add dex if PD or SD after 2 cycles
	N=202
	DOR, mo

B: 12,7

TTP, mo

B+B+D: 7

OS, mo

B+B+D: 17
	95%CI

154-297 days

95%CI

434-643 days


Summary
Salvage therapy following 1 or more previous lines of therapy
Single agent bortezomib has shown efficacy in several phase II trials, including the CREST and SUMMIT trials.19,26,29,30  A phase III trial compared bortezomib to high-dose dexamethasone in the APEX trial.  Following a planned interim analysis, the committee recommended stopping the dexamethasone arm due to the overall survival benefit seen with bortezomib.  A subsequent update of that trial found that patients in the original bortezomib group continued to have a survival advantage, despite the fact that 62% of the dexamethasone group had crossed over to bortezomib therapy.
Bortezomib in combination with pegylated doxorubicin (PDL) was evaluated in a phase III trial comparing the combination to single-agent bortezomib in 646 patients.  While overall response rates did not differ, the combination produced longer time to progression, a higher rate of survival at 15 months, and a longer duration of response.  There are numerous other combinations in Phase I/II trials.
Relapsed or Refractory Mantle Cell Lymphoma
	Study
	Treatment
	No. of patients
	Outcomes
	Significance

	Fisher 2006

Phase II
	Bortezomib
	N=155
	CR+CRu+PR %: 40

CR+CRu %: 8

CR %: 6

PR%: 33

SD%: 33

PD%: 26

DOR, mo: 8.9

TTP, mo: 6.2
	95%CI

32-49

4-14

2-11

25-41

25-41

19-34

6.2-11.8

4.3-6.9

	Belch 2006

Phase II

Previously untreated or relapsed
	Bortezomib
	N=29
	Response %
All: 46.4

Prior tx: 46.7

No prior: 46.2

CR: 0

CRu: 1

PR: 12

SD: 12

PD: 3

DOR, mo

CRu: 24.2

PR: 10

SD: 7.8

TTP, mo: 12.5
	


Summary
Relapsed or Refractory Mantle Cell Lymphoma
There is currently no standard therapy for relapsed mantle cell lymphoma.  FDA approval or bortezomib in this setting was based on a large Phase II trial that found an overall response rate of 40% with a CR+CRu rate of 8%.

Acquisition Costs as of May 14, 2009
	Drug
	Dose
	Cost/Day/patient ($)
	Cost/Course/patient ($)

	Bortezomib
	1.3mg/m2  

Days 1, 4, 8, & 11
	889.30
	3557.20


Conclusions

Clinical Efficacy

Multiple Myeloma

Bortezomib has clinical activity in multiple myeloma, as part of initial therapy and as salvage therapy, either alone or in combination.
For initial therapy of multiple myeloma in patients who are not transplant candidates, bortezomib in combination with melphalan and prednisone is superior to melphalan and prednisone in terms of time to progression and overall survival.  However, follow-up was only 16.3 months.
Promising results from 2 phase III trials using bortezomib in combination with drugs that are not alkylating agents for patients who are transplant candidates require maturation of the data.

Salvage therapy with either single agent bortezomib or in combination with either dexamethasone or pegylated doxorubicin produced increased response rates and increased time to progression versus other single agents.
Mantle Cell Lymphoma
There are not standard therapies for mantle cell lymphoma.  In patients who relapse following initial therapy, bortezomib produced responses, including complete responses in phase II trials.  Additional follow-up and data from phase III trials is desired to fully assess its role in therapy.

Safety

Most common AE’s: asthenia, nausea, diarrhea, anorexia, constipation, thrombocytopenia, peripheral neuropathy, pyrexia, vomiting, anemia.

Most common Severe AE’s ((grade 3): thrombocytopenia, peripheral neuropathy, neutropenia, asthenia, anemia, diarrhea, nausea, vomiting.

Most common Serious AE’s: pyrexia, pneumonia, diarrhea, vomiting, dehydration, and nausea, dyspnea, and thrombocytopenia.
Special cautions:

Peripheral neuropathy –Although improvement in peripheral neuropathy occurred after bortezomib was stopped, the degree and reversibility of peripheral neuropathy with prolonged drug exposure is uncertain.  It is more frequent and severe in those with pre-existing neuropathy and is primarily sensory and often painful.  Dose adjustments are recommended for grade 2 or greater peripheral neuropathy.
Cardiovascular events –Hypotension/orthostasis may be drug-related and/or influenced by hydration status and cardiovascular reserve.  Hydration status should be monitored and treated, especially in the case of patients with diarrhea or vomiting.  Adjustments to antihypertensive therapy and the addition of mineralocorticoids or sympathomimetics may be necessary.  Acute exacerbations of CHF or decreased LVEF have been reported.
Gastrointestinal events- Nausea and vomiting should be expected and prevented with antiemetics.  Diarrhea should be closely monitored and treated to prevent dehydration.

Reversible Posterior Leukoencephalopathy Syndrome (RPLS)  In rare cases when this develops, bortezomib therapy should be discontinued.

Tumor Lysis Syndrome (TLS)  Patients with high tumor burdens are at risk for the development of TLS.  They should be monitored closely and precautions for prevention initiated.
Special populations:

There was no difference in the incidence of adverse effects in those <65 years old and those >65 years old.

Hepatic/renal impairment- There is inadequate information to assess the effects of hepatic or renal impairment on bortezomib pharmacokinetics.

Prepared by:  Mark C. Geraci, Pharm.D., BCOP

Reviewed by: 

Date: Updated June 2009
Appendix

	Study
	Inclusion/Exclusion
	Patient Characteristics
	Results

	Multiple Myeloma

	Initial Treatment of Patients Not Eligible for Transplant

	San Miguel et al 2008
Phase III

R, PC, MC

Bortezomib(B) plus melphalan and prednisone (MP) vs MP

M=9mg/m2 D1-4

P=60mg/m2 D1-4

±B=1.3mg/m2
  D1,4,8,11,22,25,32 C 1-4

  D1,8,22,29,C 5-9

Supported by:

Johnson and Johnson Pharmaceutical Research & Developoment and

Millennium Pharmaceuticals
	I: newly diagnosed, untreated, symptomatic, measurable myeloma patients not candidates for transplant due to age or coexisting conditions
	Variable

B +MP
(n=344)

MP

 (n=338)

Age

71

71

Male %

51

49

Race %

W

A

B

88

10

1

87

11

2

KP (70 %
35
33

	Primary: Time to Progression
B+MP=24 months   MP=16.6 months

HR=0.48 ; p<0.001
Secondary

Variable

B +MP

MP

CR or PR

   CR

   PR

Minimal R

SD

PD

71

30

40

9

18

1

35

(p<0.001)

4 (p<0.001)

31  (ND)

22 (ND)

40 (ND)

2 (ND)

T to Response

   1st response

   CR

1.4 mo

4.2

4.2 (p<0.001)

5.3 (P<0.001)

Duration of R
   CR or PR

  CR

19.9 mo

24

13.1 (ND)

12.8 (ND)

T to subsequent therapy
Not reached
20.8 mo (p<0.001)
Median Survival not reached in either group at 16.3 mo
Efficacy in Poor Prognosis Subgroups

>75 yo TTP same, CR 26 %v 32 p=0.29. OS slightly shorter (p=0.17)

Cr Cl <60ml/min CR no difference, TTP p<0.09, OS p=0.99

High risk cytogenetics t(4;14), t(14;16), del17p
CR same, TTP p=0.55, OS p=0.99


	Mateos, et al. 2006
Mateos, et al. 2008 (Update)

Phase 1/2

MC, OL

Bortezomib plus melphalan and prednisone in elderly untreated patients

B= 1 or 1.3mg/m2
   D1,4,8,11,22,25,29,32 C 1-4

   D1,8,15,22 C 5-9

Supported by:

PETHEMA Foundation (Programa para el Estudio de la Terapeutica en Hemopatia Maligna)

Johnson and Johnsons R&D

Millenium Pharmaceuticals
	I:newly diagnosed, symptomatic MM with measurable disease, age at least 65, KPS at least 60%,
E: previous MM treatment including B, investigation drug  within 14 days, major surgery within 4 weeks, HIV positive, HepB surface antigen positive, active Hep C, MI within 6 months, NYHA class III or IV heart failure
Within 14 days of enrollment: platelets <100, hemoglobin  below 8, ANC below 1000, creatinine above 2, corrected serum calcium above 13, at least grade 2 neuropathy
	Variable

B+MP

(n=60)

Med Age

  65-75 %

  76-80 %

  >80 %

53

30

17

KPS

  70 or below %

  80 %

  90 or above %

20

47

32


	Phase I: DLT
None occurred in Phase I.  For Phase II used 1.3mg/m2
Phase II
Efficacy: 

  CR+PR= 89%;  CR=32% nCR=11% PR=45%

Med Time to Response: 2.7 months (1-10)

Best Response within first 3 cycles: 74%

After median 16 months of follow-up (11-24) the Time To Progression was not reached.
Updated time-to-events
After a median follow-up of 26 months (15-38)

Median Time To Progression=27.2 months

OS= not yet reached (vs 26 months with MP historical controls)  Survival at 38 months is at 38%.
Prognostic factor influence on time to progressioin
Shorter TTP: albumin <3, KPS (70%, bone marrow plasma-cell infiltration (40%, or particularly (2.5% plasma cells in S-phase.

	Initial Treatment in patients who are transplant candidates

	Harousseau et al. 2008
(abstract) IFM
R, phase III

Bortezomib/dexamethasone(Vel/Dex) vs VAD induction prior to ASCT in previously untreated patients

Support from:

Intergroupe Francophone du Myelome

Millennium Pharmaceuticals
	I: (65 years old eligible for transplant.
	
	Variable

Vel/Dex

VAD

CR+nCR/

(VGPR

21.3%/

46.7

8.3%/

18.6
P=0.0023/<0.0001

CR+nCR/

(VGPR post transplant

40.8/
71.8

28.8/
51

P=0.0089/<0.0001

ITT Post
CR+nCR/

(VGPR

35/

61.7

23.6/

41.7

P=0.0056/<0.0001

Adequate stem cell collection
97%
99%


	Cavo et al.2007
(abstract) GIMEMA

R, Phase III

Bortezomib/Thalidomide/Dex (VTD) vs Thalidomide/Dex (TD) in newly diagnosed patients

All received acyclovir prophylaxis for VZV
VTD:

Bortezomib 1.3mg/m2 D1,4,8,11

Dex 40mg D 1,2,4,5,8,9,11,12

Thalidomide 200mg/d D1-63

TD

Thalidomide 200mg/d D1-63

Dex 40mg D1-4, 9-12 every 21 days


	I: newly diagnosed patients who are candidates for ASCT
	
	Variable

VTD
TD
CR+nCR
Induction

38%
7%
P<0.001

(VGPR
60
25
P<0.001

<VGPR
7
21
P=0.004

Varicella-zoster infection
2%
1%


	Rosinol et al. 2007
MC, Phase II, Pethema trial
Alternating Bortezomib and Dex as induction therapy in younger patients before ASCT

Bortezomib 1.3mg/m2 D1,4,8,11 each 21 days cycle on  Cycles 1,3,5
Dex 40mg D1-4, 9-12, 17-20 each 28 day cycle on Cycles 2,4,6

Support:

Fondo de Investigaciones Sanitaria de la Seguridad Social

Johnson & Johnson Pharmacueticals R&D
	I: (66 years old
Newly diagnosed MM

ECOG PS <3

Platelets (50K

Hemoglobin (8gm/dL

ANC(1000

Serum calcium (14

Creatinine (2mg/dL
	N=40
Characteristic

Value

Male

Female

18

22

Hemoglobin, mean

9.8

Creatinine, mean

1.1


	Response

Percent

(PR

   CR

   VGPR

   PR

65

12.5

10

42.5

Minor response

17.5

Post Transplant

(PR

   CR

   VGPR

   PR

Minor response

Progressive disease

88

33

22

33

6

6



	Salvage Therapy

	Orlowski et al. 2007
R, Phase III, MC, OL

 Peglyated Liposomal Doxorubicin (PLD) + bortezomib vs bortezomib alone

PDL: 30mg/m2 1 hr or longer infusion on day 4 after bortezomib
Bortezomib: D1,4,8,11 every 21 d

Bortezomib: D1,4,8,11 every 21 d
	I:measurable MM
Progression after 1 or more lines of therapy

Or refractory to initial therapy

ECOG PS 0.1

Platelets (75K

Hemoglobin  (8

ANC (1000

Creatinine clearance  (30ml/min

Bortezomib naïve

E: previous progression on anthracyclines

Prior doxorubicin exposure >240mg/m2
Clinically significant cardiac disease

LVEF < IULN

Grade 2 or higher peripheral neuropathy
	Characteristic
B

(n=322)
PLD+B
(n=324)

Age
62
61
Male %
54
58
Time since diagnosis. Mo
46
44.9
ECOG %
  0

  1

45

55

43

57

Progressed after initial tx
Progressed during initial

92%

8

91%

9


	Variable

B

PLD+B

TTP, mo

HR

95%CI

P

6.5

9.3

1.82

1.41-2.35

0.0004

15 mo survival

P

65%

76%

0.03

CR+PR

41%

44%

NSS

CR+VGPR

P

19%

27%

0.0157

Duration of response, mo

P

7

10.2

0.008



	Richardson et al. 2007
Phase III subgroup analysis of APEX trial
High risk and elderly
	I: relapses or refractory patients following 1-3 previous lines of therapy
E: refractory to dexamethasone

Grade (2 peripheral neuropathy
	Characteristic

B

(n=333)

Dex

(n=336)

High Risk %

   Age(65 yo

   >1 prior tx

   Stage II/III

   Refrac to

      Last tx

38

60

57

64

36

65

57

65


	Variable

B

Dex

CR+PR %
>65

>1 prior

Stage II/III

Refractory

40

34

36

35

18

P=0.0004

13

P<0.0001

19

P=0.0004

13

P<0.0001

CR %
>65

>1 prior

Stage II/III

Refractory

8

6

5

5

1

P=0.01

0

P=0.0002

1

P=0.02

1

P=0.02

TTP

>65

>1 prior

Stage II/III

Refractory

5.5

4.9

4.9

5.5

4.3

P=0.002

2.9

P<0.0001

3.5

P=0.0002

2.8

P<0.0001

1 yr survival probability %

>65

>1 prior

Stage II/III

Refractory

79

75

72

74

63

P=0.009

62

P=0.004

56

P=0.002

63

P=0.01



	Richardson et al. 2005
R, Phase III, MC (APEX)

Bortezomib or High dose Dex

Bortezomib: 1.3mg/m2 D1,4,8,11 every 21 days C1-8, then

D1,8,15,22 every 35 days cycles 9-11

Dex: 40mg D1-4, 9-12, 17-20 every 35 days C 1-4 then

D1-4 every 28 days

Supported by Milliennium Pharmaceuticals
	I: Measurable, progressive disease after 1-3 previous treatments
KPS at least 60

Platelets (50K

Hemoglobin (7.5

Creatinine clearance (20ml/min

E: previous bortezomib therapy

Disease refractory to dexamethasone

Peripheral neuropathy (grade 2

Clinically significant coexisting illness unrelated to myeloma
	Characteristic

B

(n=333)

Dex

(n=336)

Age

62

61

Male %

56

60

Time since dx, yr

3.5

3.1

KPS (70

94%

96%


	Variable

B

Dex

TTP, mo

HR

p

6.22
0.55

<0.001

3.49
CR+PR %
38
P<0.001

18
CR %
CR+nCR %

6
P<0.001

13

P<0.001

<1
2

Duration of response, mo
8
5.6
1yr survival

80

P=0.003

66



	Richardson et al. 2007
R, Phase III, extended follow-up of APEX trial


	
	
	Variable

B

Dex

Med OS, mos

29.8

HR=0.77

P=0.027

23.7

(62% cross over to B)

CR+PR %

43

18

TTP, TTR, DOR

No change

No change



	Richardson et al. 2006
Phase II

MC, OL, NR extended follow-up of SUMMIT trial
	
	
	Variable
B (alone)
B + B+D
DOR, mo
12.7
TTP, mo
7 (213 days)
(95%CI 154-297 days)
OS, mo
17 (518 days)
(95%CI 434-643 days)



	Richardson et al 2003

Phase II SUMMIT trial
MC, OL, NR

Bortezomib 1.3mg/m2 IVB twice a week for 2 weeks on days 1,4,8,11 in a 21-day cycle for upt to 8 cycles. If PD or SD after 2 cycles add dexamethasone on the day of and day after bortezomib  At the end of 8 cycles patients could continue to receive drug in a separate extension trial.

Supported by Millennium
	Relapsed or refractory myeloma

  (relapsed following 1st line chemo or 1st line high dose therapy and refractory to salvage chemo)

Measurable disease (serum monoclonal immunoglobulin or urinary monoclonal light chain)


	Characteristic (n=202)

Value

Age-yr (mean)

60

Time since dx –yr (median)

4

Serum beta2 microglobulin mg/L (median)

3.5

Hgb (median)

10.2

Platelets (median)

162,000

Previous therapy (%)

  Any corticosteroid

  Any alkylating agent

  Any anthracycline

  Thalidomide

  Stem-cell transplant

100

92

81

83

64


	N=193 evaluable

Response (bortezomib alone)

Percent of patients

Any response

35

  Complete or near complete

  Partial response

  Minimal response

10

18

7

No change

24

Response (bortezomib + dex)

Partial or minimal response

18

Median time to first response = 1.3 months

Median time to progression (bortezomib alone) = 7 mos

Median duration of response = 12 months

Median survival = 16 months

In patients with a complete or partial response:

  89% had a hemoglobin increase of at least 1g/dL

  None needed transfusions after cycle 4

  Increase in platelet counts

  Increase in performance status

  Improvement in mean global QoL score, disease symptoms

Prognostic Factors:

No Influence: sex, type of myeloma, serum level of beta2-microglobulin, type or number of previous therapies

Negative Influence: Age ((65) and >50% plasma cells in bone marrow had lower responses

Most common adverse effects: gastrointestinal (mild to moderate and manageable with routine care), fatigue, thrombocytopenia, sensory neuropathy

Most common grade 3 AE’s: thrombocytopenia, fatigue, neuropathy, neutropenia

Most common grade 4 AE’s: thrombocytopenia, neutropenia (1 case of febrile neutropenia); all other grade 4 events were in <1%.

Discontinuation due to drug-related AD’s: 18%

Death possibly due to bortezomib: 2 patients



	Supportive Data

	Orlowski et al. 2002

Phase I
Dose escalation/safety

Bortezomib 0.4mg/m2/dose

Days 1,4,8,11,15,18,22,25 followed by 2 week rest

Increase according to modified 

Fibonacci schema.

Supported by Leukemia and Lymphoma Society grants, Lymphoma Foundation, & the General Clinical Research Centers program of the NIH
	Hematologic malignancy refractory to standard therapy or for whom there is no standard therapy

ECOG PS 0-2

No radiation/chemo in previous 4 weeks

Creatinine clearance (50ml/min; modified to serum creatinine (2.5mg/dL due to high activity in patients with multiple myeloma who often have disease-induced renal dysfunction.
	Characteristic (N=27)

Value

Age, mean

56

Male %

63

Diagnosis (No.)

 Hodgkin’s

 NHL

 Multiple myeloma

 MDS with excess 

   blasts

4

10

11

1

Prior Therapy

 Chemotherapy

  Regimens (med)

 Radiation (no.)

 BMT (no.)

3

13

10


	Result

Value

Dose escalation

  0.4mg/m2
  1.04mg/m2
  1.2mg/m2
  1.38mg/m2
3

12

7

5

Inhibition of proteasome activity

0.4mg/h2

1.04mg/m2
1.2mg/m2
1.38mg/m2

36%

60

65

74

Antitumor activity

Multiple myeloma

  At 1.04mg/m2

Non-Hodgkin’s lymphoma

  At 1.38mg/m2
1 CR, 2 PR, 3SD, 1MR,

1PD(?)

2PR (1 Mantle cell, 1 follicular).

Adverse Events:

Thrombocytopenia    74% (most common gr 3 event)

Anemia   48%

Leukopenia   48%

Fatigue   59%

Nausea   52%

Vomiting   30%

Neuropathy  in 5, related to PS341 in 3

Late toxicities:
Rash, hyperbilirubinemia, AST/ALT elevation

	Aghajanian et al. 2002

Phase I

Dose escalation/safety

Bortezomib 0.13mg/m2/dose twice a week for 2 weeks followed by 1 week of rest.  Dose escalated to a maximum of 1.556mg/m2
Supported by grants from the NCI and Millennium Pharmaceuticals
	Patients with solid tumors refractory to therapy or for whom no therapy existed
	Characteristic (N=43)

Value

Age (median)

53

Male %

44

Tumor type

  NSCLC

  Colon

  Head and Neck

  Melanoma

  Ovary

  Prostate

  Renal

  Pancreas

  Bladder

  Cervix

  Endometrial

  Esophagus

  Gastric

  Unknown primary

8

6

5

4

4

4

4

2

1

1

1

1

1

1

Prior chemotherapy

Median

4

Prior radiation

Definitive

Palliative

12

12


	Result

Value

Dose escalation

0.13mg/m2
0.25mg/m2
0.4mg/m2
0.6mg/m2
0.75mg/m2
0.9mg/m2
1.08mg/m2
1.3mg/m2

1.56mg/m2
3

4

5

4

3

6

3

3

12

Proteasome Inhibition

0.13mg/m2
0.25mg/m2
0.4mg/m2
0.6mg/m2
0.75mg/m2
0.9mg/m2
1.08mg/m2
1.3mg/m2

1.56mg/m2
31%

42

48

57

46

65

68

Antitumor Activity

NSCLC

Nasopharyngeal

Melanoma

Renal Cell

1PR

1SD

1SD

1SD

Adverse Events:

Hematologic:

Thrombocytopenia - occurred at doses >0.75mg/m2; no clinical adverse outcomes (e.g. bleeding) at higher doses

Neutropenia – occurred at doses >0.75mg/m2; one case of febrile neutropenia that resolved in 24 hours

Non-hematologic:

Dose Limiting – diarrhea and sensory neuropathy

  Diarrhea-watery, profuse, self limited, dose related

  Neuropathy – mainly in heavily pre-treated patients with

  pre-existing neuropathy

	
	
	
	

	Jagannath et al 2008

MC,R, Phase II CREST

Update
	
	
	Overall Survival:
Bortezomib 1mg/m2=26.8 months

Bortezomib 1.3mg/m2=60 months

P=0.13

	Jagannath et al 2004

MC, R, Phase II CREST
Bortezomib 1mg/m2/dose or 1.3mg/m2/dose in days 1,4,8,11 of a 21 day cycle; add dexamethasone if PD or SD after 2 & 4 cycles, respectively

Support:

Infinity Pharmaceuticals, Inc.

Predix Pharmaceuticals, Inc.

Millennium Pharmaceuticals, Inc.
	I: relapsed or refractory to front-line chemotherapy

Measurable disease

KPS (60

AAT, ALT (3x ULN

Total bili (2x ULN

Creatinine clearance (30ml/min
Platelets (30K

Haemoglobin (8

ANC (500
	Characteristic

B 1.0

(n=28)

B 1.3

(n=26)

Age

64

60

Male %

50

35

KPS (70 %

11

15


	Variable

B 1.0

B 1.0 +dex

B 1.3

B 1.3 + dex

Dex addition %

57

46

Response

CR+PR+MR %

CR+PR

CR+nCR

PR

MR

NC

PD

33

30

11

19

4

26

41

44

37

19

19

7

19

37

50

38

4

35

12

19

31

62

50

4

46

12

12

27

TTR, mo
1.3
1.5
DOR, mo
9.5
13.7
TTP, mo

7

11



	Jagannath et al. 2002

Phase II, MC, R

Bortezomib 1mg/m2/dose or 1.3mg/m2/dose in days 1,4,8,11 of a 21 day cycle; add dexamethasone if PD or SD after 2 & 4 cycles, respectively
	Patients who progressed on or relapsed after 1st line chemotherapy
	
	N=54

Response rate:

1mg/m2  23%

1.3mg/m2  35%  p not significant; 1 CR at each dose level

	Relapsed or Refractory Mantle Cell Lymphoma

	Fisher et al. 2006

Phase II, prospective, single-arm, MC

Bortezomib 1.3mg/m2 D1,4,8,11 of each 21 day cycle, up to 17 cycles or 4 cycles beyondCR/CRu

Support:

Millennium Pharmaceuticals

Johnson and Johnson R&D
	I: MCL including overexpression of cyclin D1 or evidence of t(11;14) documented relapse or progression after 1-2 prior lines of therapy (including an anthracycline or mitoxantrone and rituximab, each in (1 line)

One or more measurable sites

KPS (50

ANC (1000

Platelets (50K

AAT and AST (3 x ULN

Total bili (2 x ULN

Creatinine (2mg/dL

Toxicities from previous therapy resolved to grade 2 or lower

E: prior bortezomib

Chemotherapy within 3 weeks

Nitrosoureas within 6 weeks

Therapeutic antibodies within 4 weeks, radio- or toxin immunoconjugates within 10 weeks

Radiation therapy within 4 weeks

Major surgery within 2 weeks

Diagnosed with a malignancy other than MCL within 5 years except basal cell, squamous cell of skin, and low-grade prostate cancer
	Characteristic

Patients %

(n=155)

Male

81

Race

W

B

H

A

92

4

3

2

Age

65

KPS <90

29

No. of prior tx

1

2

3

54

42

4


	Variable

Algorithm

Investigators

% (95%CI)

CR+CRu+PR

CR+CRu

CR

PR

SD

PD

No post assess

33 (26-42)

8 (4-14)

6 (3-13)

26 (19-34)

33 (26-42)

25 (18-33)

9 (4-14)

40 (32-49)

8 (4-14)

6 (2-11)

33 (25-41)

33 (25-41)

26 (19-34)

<1 (0-4)

DOR, mo
9.2 (4.9-13.5)
8.9 (6.2-11.8)
TTP, mo
6.2 (4-6.9)
6.2 (4.3-6.9)
OS, mo

Median

95%CI

1yr survival %

  In responding pts (CR/CRu/PR)

NE

19.8- NE

69.3

94.3

NE

93.7



	Belch et al. 2006
MC, Phase II

Bortezomib 1.3mg/m2 D1,4,8,11 of each 21 day cycle

Support:

National Cancer Institute of Canada
	I: previously untreated or relapsed mantel cell lymphoma with not more than 2 previous courses of treatment
Measurable disease

ECOG PS of 0-2

No CNS involvement

At least 6 weeks from last dose of chemo

At least 4 weeks since completion of radiation

ANC (1500

Platelets (75K

Total bili (2.5x ULN

Creatinine (2x ULN

Ejection fraction (45%

E: prior high dose chemotherapy and ASCT

Previous therapy with radioactive monoclonal antibodies

Uncontrolled infection

Other serious comorbid disease

Pregnancy or lactating

Pleural effusion, Ascites, or peripheral edema grade 2 or greater
	Characteristic

Patients %
(n=29)

Male
72
PS
0

1

2

48

38

14

No of prior chemo tx
0

1

2

45

38

17

Prior therapy
Chemo

Rituximab

Radiation

55

3

10


	Variable

All

(N=28)

Prior tx

(n=15)

No Prior

(n=13)

Response

CR

CRu

PR

SD

PD

46.4%

0

1

12

12

3

46.7%

0

1

6

6

2

46.2%

0

0

6

6

1

DOR, mo

CRu

PR

SD

24.2

10

7.8

24.2

9.8

7.7

8.2

6.0

TTP, mo

12.5




MC=multicenter, OL=open-label, NR=non-randomized, IVB=IV bolus, CR=complete response, nCR=near complete response; CRu=unconfirmed complete response; PR=partial response, SD=stable disease, PD=progressive disease, MR=minimal response, NHL=non-Hodgkin’s lymphoma, MDS=myelodysplastic syndrome, BMT=bone marrow transplant, R=randomized; PC=placebo controlled; VAD=vincristine, Adriamycin, dexamethasone; ASCT=autologous stem cell transplantation; DOR=duration of response; TTP=time to progression; OS=overall survival;ECOG=Eastern Cooperative Oncology Group
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