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1 Recommendations/Risk Benefit Assessment 

1.1		 Recommendation on Regulatory Action 

I recommend that the Pediatric Exclusivity be granted for Velcade (bortezomib) and 
pediatric information be included in the Velcade labeling. 

My recommendation is based on the review finding that the Applicant completely 
responded to all the elements in the Pediatric Written Request. 

1.2		 Risk Benefit Assessment 

The risk profile of bortezomib in the pediatric population appears to be similar to that 
seen in the adult population. However, this submission provided no evidence of activity 
for botezomib in the pediatric population of patients with relapsed or refractory acute 
leukemia. Therefore, the risks associated with bortezomib use in the pediatric 
population are without benefit and such a use is not recommended. 

1.3		 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies 

Not applicable. 

1.4		 Recommendations for Postmarket Requirements and Commitments 

Not applicable. 
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2 Introduction and Regulatory Background 

2.1 Product Information 

Established Name: Bortezomib 
Proprietary Name: Velcade 
Applicant: Millennium Pharmaceuticals, Inc. 
Pharmacological Class: Proteasome inhibitor 
Proposed Indication: There is no proposed pediatric indication. 
Proposed Dosage and Administration: There is no proposed dose or route of 
administration in pediatric patients 

2.2 Tables of Currently Available Treatments for Proposed Indications 

There is no proposed indication in pediatric patients. 

2.3 Availability of Proposed Active Ingredient in the United States 

Bortezomib is available as a single-use vial 3.5 mg as a lyophilized powder. 

2.4 Important Safety Issues With Consideration to Related Drugs 

Not applicable. 
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2.5 Summary of Presubmission Regulatory Activity Related to Submission 

Regulatory History 
July 1998 Original IND 56515 submitted 
January 2001 ADVL0015 opens under CTEP IND 58443 
January 2004 ADVL0317 opens under CTEP IND 58443 
May 2003 Original NDA 21602 accelerated approval for treatment of multiple 

myeloma patients who have received at least two prior therapies 
and have demonstrated disease progression on the last therapy 

March 2005 Accelerated approval for treatment of multiple myeloma patients 
who have received as least one prior therapy 

December 2006 Regular approval for patients with mantle cell lymphoma who have 
received as least one prior therapy 

June 2008 Regular approval for treatment of patients with multiple myeloma 
Regular approval treatment of patients with mantle cell lymphoma. 

March 2009 AALL07P1 opens under CTEP IND 58443 
April 2010 Original Pediatric Written Request 
January 2011 Amendment #1 Pediatric Written Request 
June 2011 AAML1031 (Bortezomib and Sorafenib) under CTEP IND 114480 
November 2012 Amendment #2 Pediatric Written Request 
March 2015 sNDA 21602 42 submitted to fulfill Pediatric Written Request 

2.6 Other Relevant Background Information 

The applicant is not seeking approval of bortezomib for any pediatric indications. 
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3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

The submission contains the debarment certificate, sufficient datasets, and relevant 
CRFs. The overall quality and integrity of the submission is adequate. 

3.2 Compliance with Good Clinical Practices 

The study reports for ADVL0015,  ADVL0317, AALL07P1, and AAML1031 include the 
following statement: 

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. 

3.3 Financial Disclosures 

Form 3454 is attached and option 1 chosen: 
As the sponsor of the submitted studies, I certify that I have not entered into any 
financial arrangement with the listed clinical investigators (enter names of clinical 
investigators below or attach list of names to this form) whereby the value of 
compensation to the investigator could be affected by the outcome of the study 
as defined in 21 CFR 54.2(a). I also certify that each listed clinical investigator 
required to disclose to the sponsor whether the investigator had a proprietary 
interest in this product or a significant equity in the sponsor as defined in 21 CFR 
54.2(b) did not disclose any such interests. I further certify that no listed 
investigator was the recipient of significant payments of other sorts as defined in 
21 CFR 54.2(f). 

There are 2 appendices. 
 Appendix A: List of Investigators with no financial interest n=478 
 Appendix B: List of investigators where the applicant was unable to obtain 

financial disclosure information. There were 53 investigators listed. The reason 
for inability to obtain forms included: 

o No longer at site n=42 
o Maternity Leave n=4 
o Retired n=4 
o Removed from the protocol n= 2 
o Leave of absence n= 2 
o Rarely on site n=1 
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REVEWER COMMENT: 
The data from studies ADVL0015, ADVL0317, and AAML1031 was limited to PK and 
safety data. It is unlikely financial interest of the investigators with missing forms would 
have resulted in significant inaccuracies. There were 140 patients enrolled on 
AALL07P1 from 79 institutions (number of patients from individual institutions - median 
1, mean 1.8, range 1 to 6). It is unlikely financial interest of the investigators with 
missing forms could have resulted in a significant change of the efficacy results, 
especially as the study failed to demonstrate efficacy. 
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4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

4.1 Chemistry Manufacturing and Controls 

Not applicable. 

4.2 Clinical Microbiology 

Not applicable. 

4.3 Preclinical Pharmacology/Toxicology 

Not applicable. 

4.4 Clinical Pharmacology 

4.4.1 Mechanism of Action 
(copied from submission eCTD Efficacy Supplement submitted 3/25/15 Section 2.5 
Clinical Overview page 7-8) 

Bortezomib a dipeptidyl boronic acid, is a selective inhibitor of the 20S proteasome, and 
it has unique pro-apoptotic effects. Proteasome inhibition stabilizes many cell cycle 
regulatory proteins that are overexpressed in leukemia cells. Previous studies have 
shown that proteasome inhibition may sensitize malignant hematologic cells to 
apoptosis induced by both radiation and chemotherapy. Apoptosis following proteasome 
inhibition is seen in leukemia cell lines and in primary ALL lymphoblasts but not in 
normal hematopoietic progenitors. Important regulatory proteins affected by inhibition of 
the ubiquitin proteasome pathway system include nuclear factor-κB (NF-κB), p53, Bax, 
and other cell cycle regulatory proteins such as the cyclin-dependant kinase inhibitors 
p27 and p21. It is believed that proteasome inhibition alters the ratio of pro-apoptotic 
and antiapoptotic proteins within a cell, resulting in an increased sensitivity to apoptosis. 

4.4.2 Pharmacodynamics 
See clinical pharmacology review. 

4.4.3 Pharmacokinetics 
See clinical pharmacology review. 
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5 Sources of Clinical Data 

Four trials were conducted in support of this application. In addition results of a trial of 
backbone chemotherapy in pediatric patients with first relapse of pre B-cell ALL were 
used as the historical control of the phase 2 ALL trial. 

5.1 Tables of Studies/Clinical Trials 

Trials Included in the Submission 

Protocol ID 
Section 

Report Type Title Comment 

ADVL0015 
5.3.1 

Clinical Study 
Report 

A Phase I Study of PS-341 in Pediatric Patients with 
Refractory Solid Tumors 

Phase 1 Solid Tumors 
Enrolled n=15 
MTD 1.2 mg/m

2 
BIW x 2 wks 

(Blaney 2004) 

ADVL0317 
5.3.2 

Clinical Study 
Report 

A Phase I Study of PS-341 in Pediatric Patients with 
Refractory /Recurrent Leukemias 

Phase 1 Leukemia 
Enrolled n=12 
MTD 1.3 mg/m

2 
BIW x 2 wks 

(Horton 2007) 

AALL07P1 
5.3.3 

Clinical Study 
Report 

A Phase II Pilot Trial of Bortezomib in Combination 
with Intensive Re-Induction Therapy for Children with 
Relapsed Acute Lymphoblastic Leukemia (ALL) and 
Lymphoblastic Lymphoma (LL)” 

Phase 2 Relapsed ALL 
Response evaluated in 1

st 
60 

patient enrolled stratum 1 & 2 
Relapse < 18 mos (st 1) n=27 
Relapse 18-36 mos (st 2) n= 33 
(Horton 2013, Horton 2014) 

AAML1031 
5.3.4 

Abbreviated 
Clinical Study 
Report 

A Phase III Randomized Trial for Patients with de 
novo AML using Bortezomib and Sorafenib for 
Patients with High Allelic Ratio FLT3/ITD 

Phase 3 De novo AML 
PK Subset n=54 

AALL01P2 
5.3.5 

Final Study 
COG Progress 
Report & 
Literature 
Report 

Intensive Induction Therapy for Children with Acute 
Lymphoblastic Leukemia who Experience a Bone 
Marrow Relapse 

Phase 2 Control AALL07P1 
Relapse < 18 mos n=15 
Relapse 18-36 mos  n=41 
(Raetz 2008) 

5.2 Review Strategy 

The main focus of this review is to evaluate whether the Millennium Pharmaceuticals 
has successfully fulfilled the requirement set forth in the issued pediatric written request 
for the eligibility determination on the pediatric exclusivity. To that end, the study  
reports for the 4 clinical studies submitted in this supplement were reviewed and 
summarized in section 5.3. The information submitted for AALL01P2, the control data 
for AALL07P1 was reviewed and summarized in section 5.3.5. The pediatric written 
request is included in the appendix 9.5 of this review.  A point by point review of the 
requirements included in the written request and completeness of the submission to 
meet these requirements is presented in section 5.4. 
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5.3 Discussion of Individual Studies/Clinical Trials 

5.3.1 ADVL0015 Phase 1 Solid Tumors 

Number/Clinical Trial Title: ADVL0015/ A Phase I Study of PS-341 in Pediatric 
Patients with Refractory Solid Tumors 

Dose: 
Level 1 - 1.2 mg/m2/dose 
Level 2 - 1.6 mg/m2/dose 

Route: IV bolus over 3 to 5 seconds 

Schedule: 
(copied from submission Section 5.3.3.2 ADVL0015 Study Report page 10 of 52) 
Figure 1: ADVL0015 Administration Schedule 

Population: 
 Age < 22 years 
 Solid Tumors not eligible for other therapy of higher priority 

Enrollment: 
Level 1 – n=9 
Level 2 – n=6 
DLT Evaluable Population – n=11 
Safety Evaluable Population – n=15 

Date of Study: 
January 18, 2002 to February 17, 2003 
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Results: 
Demographics 
Table 1: ADVL0015 Demographics 

Demographics 

Level 1 
N=9 

Level 2 
N=6 

Total 
N=15 

Gender 

Male 3 2 5 

Female 6 4 10 

Age in Years 

Mean 11 9 10 

Median 13 6.5 10 

Range 5 to 16 4 to 17 4 to 17 

Race 

White 7 5 12 

Black 1 1 

Asian 1 1 

Other 1 1 

Body Surface Area 

Mean 1.2 1.0 1.1 

Median 1.3 0.8 1.2 

Range 0.7 to 1.75 0.7 to 1.72 0.7 to 1.75 

Baseline Characteristics 
Table 2: ADVL0015 Baseline Characteristics 

Baseline Characteristics 

Level 1 
N=9 

Level 2 
N=6 

Total 
N=15 

Diagnosis 

Rhabdomyosarcoma 3 3 

Ependymoma 1 1 

Ewing’s Sarcoma 1 1 

Glioma 1 1 

Hepatoblastoma 1 1 

Wilm’s Tumor 1 1 2 

Osteosarcoma 2 1 3 

Adenosarcoma 1 1 

Neuroblastoma 2 2 

Prior Therapy 

Chemotherapy 9 6 15 

Surgery 8 6 14 

Any Radiation Therapy 8 4 12 

Radiation to > 20% BM 3 2 5 

Stem Cell Transplant 2 2 

14 

Reference ID: 3806754 



Clinical Review 
Patricia Dinndorf 
sNDA 21602 42 Exclusivity Determination 
Velcade (bortezomib) for Injection 

Exposure: 
Table 3: ADVL0015 Exposure to Bortezomib 

Exposure 

Number 
of Cycles 

Level 1 
N=9 

Level 2 
N=6 

Total 
N=15 

1 8 5 13 

2 1 1 

6 1 1 

There were 7 patients assigned to level 1 who received the 4 planned doses of the first 

cycle and 2 patients who received 3 of 4 planned doses. There were 4 patients 

assigned to level 2 who received the 4 planned doses of the first cycle and 2 patients 

who received 3 of 4 planned doses.
	

Disposition:
	
(copied from submission Section 5.3.3.2 ADVL0015 Study Report page 28 of 52)
	
Table 4: ADVL0015 Disposition 

Efficacy:
	
There were no objective anti-tumor responses.
	

Safety:
	
Treatment Emergent Adverse Events (TEAE) 
(copied from submission Section 5.3.3.2 ADVL0015  Study Report page 38 of 52) 
Table 5: ADVL0015 Summary of Treatment Emergent Adverse Events 
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DLT 
Protocol definition of DLT: 

Non-Hematologic Dose-Limiting Toxicity 
Non-hematologic dose-limiting toxicity is defined as any Grade III or Grade IV 
nonhematologic toxicity attributable to the investigational drug with the specific 
exclusion of: 

 Grade III nausea and vomiting 
 Grade III transaminase (AST/ALT) elevation which returns to Grade I prior 

to the time for the next treatment course 
 Grade III fever or infection 

Hematologic dose limiting toxicity 
For patients with solid tumors and adequate blood counts on study entry, DLT 
will be defined as Grade IV neutropenia or Grade IV thrombocytopenia of > 7 
days duration, which requires transfusion therapy on greater than 2 occasions in 
7 days, or which causes a delay of ≥ 14 days beyond the planned interval 
between treatment courses. 

Other dose limiting toxicity 
Any ≥ Grade II non-hematologic toxicity causing a ≥ 7-day interruption of therapy 
or dose reduction prior to week 3 will also be considered dose limiting. 

The DLT-evaluable population included patients who experienced a DLT at any time 
during protocol therapy, or patients without a DLT who completed 1 full cycle of therapy 
per protocol guidelines and had twice-weekly CBCs. Of the 15 patients, 11 patients 
were evaluable for toxicity. Two patients were not fully assessable for toxicity because 
they did not complete the first cycle of therapy secondary to rapid disease progression; 
2 additional patients were not fully assessable because twice-weekly CBCs were not 
obtained during Cycle 1. 

There were 5 patients treated at level 1 and 6 patients treated at level 2 in the DLT-
evaluable population. 

There were 2 DLTs identified in 6 subjects treated at level 2, both grade 3 
thrombocytopenia which resulted in the patients not receiving the full course of therapy. 
Therefore, level 1 - 1.2 mg/m2/dose on days 1, 4, 8, and 11 of a 21 day cycle was 
determined to be the MTD in the pediatric solid tumor population. Of note, one of the 2 
subjects with dose limiting thrombocytopenia had previously been treated with stem cell 
trans[plant and had been exposed to extensive (>20% BM) radiation. 

Deaths 
Two patients died while on study due to progressive disease. Ten additional patients 
died following the end of the study. 
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Adverse Events Leading to Discontinuation 
None. 

Conclusion: 
(copied from submission Section 5.3.3.2 ADVL0015 Study Report page 50 of 52) 

 No patients in this study demonstrated an objective antitumor response to 
bortuzumib. 

 Overall, there were 2 DLTs (Grade 3 platelet count) reported at the 1.6-mg/m2 

dose level. 
 Two patients (1 patient in each treatment group) died while on study due to 

disease progression. 
 All patients in both treatment groups experienced at least 1 TEAE during the 

study. There were 13 patients (87%) who experienced treatment-related AEs (8 
patients [89%] in the 1.2-mg/m2 treatment group and 5 patients [83%] in the 1.6-
mg/m2 treatment group). Of these, the most frequently reported treatment-related 
AEs included hemoglobin (9 patients [60%]), nausea (6 patients [40%]), platelet 
count (5 patients [33%]), and neutrophil count (4 patients [27%]). 

 There were 3 patients reporting Grade 4 TEAEs overall. Grade 4 TEAEs included 
neutrophil count, hyperkalemia, and dyspnea, of which only the TEAE of 
neutrophil count (1 patient at the 1.2-mg/m2 dose level) was considered by the 
investigator to be related to study drug. 
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5.3.2 ADVL0317 Phase 1 Hematologic Malignancies 
Number/Clinical Trial Title: ADVL0317 / A Phase I Study of PS-341 in Pediatric 
Patients with Refractory /Recurrent Leukemias 

Dose: 
Level 1 - 1.3 mg/m2/dose 
Level 2 - 1.7 mg/m2/dose 

Route: IV bolus over 3 to 5 seconds 

Schedule: 
(copied from submission Section 5.3.3.2 ADVL0317 Study Report page 11 of 59) 
Figure 2: ADVL0317 Administration Schedule 

Population: 
 Age > 12 months and ≤ 21 years 
 Leukemia including acute lymphoblastic leukemia (ALL), acute myelogenous 

leukemia (AML), and chronic myelogenous leukemia (CML) in blast crisis 
 No curative therapy or therapy known to prolong survival 

Enrollment: 
Enrolled n=12 
Exposed to bortezomib n=11 
Level 1 – n=5 (a subject with pneumonia assigned to this level was not treated)  
Level 2 – n=6 

Date of Study: 
January 5, 2004 to December 29, 2005 
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Results: 
Demographics 
Table 6: ADVL0317 Demographics 

Demographics 

Level 1 
N=5 

Level 2 
N=6 

Total 
N=11 

Gender 

Male 1 6 7 

Female 4 0 4 

Age in Years 

Mean 12 13.5 12.8 

Median 13 12.5 13 

Range 1 to 18 10 to 18 1 to 18 

Race 

White 4 4 8 

Black 2 2 

Other 1 1 

Body Surface Area 

Mean 1.4 1.4 1.4 

Median 1.4 1.4 1.4 

Range 0.4 to 2.1 1.0 to 2.1 0.4 to 2.1 

Baseline Characteristics 
Table 7: ADVL0317 Baseline Characteristics 

Baseline Characteristics 

Level 1 
N=5 

Level 2 
N=6 

Total 
N=11 

Diagnosis 

ALL B-cell precursor 5 3 8 

AML 3 3 

Prior Therapy 

1 Regimen 2 2 

2 Regimens 3 3 

3 Regimens 2 3 5 

6 Regimens 1 1 

Radiation Therapy 1 4 5 

Stem Cell Transplant 1 3 4 
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Exposure: 
Table 8: ADVL0317 Exposure to Bortezomib 

Exposure 

Number 
of Cycles 

Level 1 
N=5 

Level 2 
N=6 

Total 
N=11 

1 3 6 9 

2 2 2 

There were 4 patients at level 1 that received the 4 planned doses of the first cycle. No
	
patients at level 2 received all 4 planned doses of the first cycle. There were 3 patients 

who received 3 of 4 planned doses; 1 patient who received 2 of 4 planned doses; 2 

patients who received 1of 4 planned doses.
	

Disposition:
	
(copied from submission Section 5.3.3.2 ADVL0317 Study Report page 34 of 59)
	

Efficacy:
	
There were no objective antitumor responses using bortezumib as a single agent.
	

Safety:
	
Treatment Emergent Adverse Events (TEAE)
Table 10: ADVL0317 Summary of Treatment Emergent Adverse Events 

Table 9: ADVL0317 Disposition 

One subject enrolled at level 1 (1.3 mg/m2) did not receive bortezumib due to infection. 

Treatment Emergent Adverse Events 

Level 1 
N=5 

Level 2 
N=6 

Total 
N=11 

Any adverse event 5 6 11 

Grade 3 or higher adverse event 4 5 9 

Drug-related adverse event 5 3 8 

Drug-related grade 3 or higher adverse event 3 2 5 

On-study deaths 1 3 4 
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DLT 
Protocol definition of DLT: 

DLT will be defined as any of the following events that are at least (possibly, 
probably or definitely) attributable to PS-341. In addition, any toxicity that results 
in a dose reduction or dose omission during the first cycle will be considered 
dose-limiting. 

	 Non-hematologic dose-limiting toxicity is defined as any grade 3 or grade 
4 non- hematological toxicity attributable to the investigational drug with 
the specific exclusion of: 

o	 Grade 3 nausea and vomiting 
o	 Grade 3 transaminase (AST/ALT) elevation that returns to grade 1 

or baseline prior to the time for the next treatment cycle 
o	 Grade 3 fever or infection 
o	 Alopecia 

	 Hematologic dose-limiting toxicity will be defined as bone marrow aplasia 
> 6 weeks duration from the first treatment day; specifically, failure to 
recover a peripheral ANC > 500/µL and platelets > 20,000/µL as 
documented by bone marrow aplasia, not malignant infiltration. 

Two patients treated at level 2 experienced DLTs. Patient 709010 experienced febrile 
Neutropenia (CTCAE v3 grade 4), hypotension (CTCAE v3 grade 4), and increased 
creatinine (CTCAE v3 grade 3),  and patient 733009 experienced confusion (CTCAE v3 
grade 3). 

Deaths 
(copied from submission Section 5.3.3.2 ADVL0317 Study Report page 50 of 59) 
Table 11: ADVL0317 Deaths 

a On-study deaths were defined as deaths that occurred within 30 days of the last dose of 
bortezumib. 
b As recorded on the case report form (CRF) to report deaths on or off study, the investigator 
assessed the side effects of protocol therapy to have had a minor contribution [relationship] to the 
patient’s death 
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Conclusion: 

	 There were no objective antitumor responses using bortezumib as a single 
agent. 

	 Two patients treated at level 2 experienced DLTs. Patient 709010 experienced 
febrile Neutropenia (CTCAE v3 grade 4), hypotension (CTCAE v3 grade 4), and 
increased creatinine (CTCAE v3 grade 3), and patient 733009 experienced 
confusion (CTCAE v3 grade 3). Level 2 exceeded the MTD. 

 There were 3 patients who received a full cycle of 4 doses evaluable for DLT in 
level 1. None experienced a DLT. 

 Level 1, 1.3 mg/m2 on day 1, 4, 8, and 11, was determined to be the MTD in 
pediatric patients with hematologic malignancies. 

REVIEWER COMMENT 
Generally the MTD is confirmed by expanding the cohort to 6 evaluable patients, to 
confirm the incidence of DLTs is < 30%. This was not done in this study. 
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5.3.3 AALL07P1 Phase 2 Relapsed ALL 
Number/Clinical Trial Title: AALL07P1 / “A Phase 2 Pilot Trial of Bortezomib in 
Combination with Intensive Re-induction Therapy for Children with Relapsed Acute 
Lymphoblastic Leukemia (ALL) and Lymphoblastic Lymphoma (LL) 

Dose: 1.3 mg/m2 

Route: IV bolus over 3 to 5 seconds 

Schedule: 
(copied from submission Section 5.3.5.2 ALL07P1 Study Report page 14 of 136) 
Figure 3: AALL07P1 Treatment Schedule 

Details regarding the backbone chemotherapy schedule are presented in Appendix 9.3. 

Population: 
	 Age ≥ 1 year of age and ≤ 31 years of age 
	 Lymphoblastic Malignancy 

o	 Pre-B ALL in first early (< 36 months from diagnosis) isolated bone 
marrow (BM) or combined BM/extramedullary relapse; 

o	 T-cell ALL in first isolated BM or combined relapse; 
o	 T-cell lymphoblastic lymphoma in first relapse. 

	 Patients with Philadelphia chromosome positive ALL not eligible unless refractory 
to at least one tyrosine kinase inhibitor (TKI) therapy. Patients that are unable to 
tolerate TKI therapy due to toxicity are eligible. 
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Strata: 

 Stratum 1: pre-B-cell ALL patients less than or equal to 21 years old with relapse 
less than 18 months from diagnosis (R<18 months) 

 Stratum 2: pre-B-cell ALL patients less than or equal to 21 years old with relapse 
18 to 36 months from diagnosis (R=18-36 months)
	

 Stratum 3: pre-B-cell ALL patients greater than 21 years old
	
 Stratum 4: T-cell ALL in first relapse
	
 Stratum 5: T-cell LL in first relapse
	

Enrollment: 
The study was designed to formally analyze response in the first 2 strata. The pre-
specified number was 60 evaluable patients in strata 1&2. The protocol was amended 
to allow additional accrual. This was to ensure that an adequate number of patients be 
accrued to evaluate pharmacokinetics in relevant age groups. The investigators did not 
expect to be able to enroll adequate numbers of patients in strata 3-5 to ask a formal 
question, but planned to look at the results descriptively. 

(copied from submission Section 5.3.5.2 ALL07P1 Study Report page 59 of 136) 
Table 12: AALL07P1 Enrollment and Populations 

a Safety population is defined as all patients who received at least 1 dose of VELCADE. 
b The all-evaluable population in Strata 1 and 2 includes the patients considered as response-
evaluable on the basis of study chair assessment (patients who received at least 1 dose of 
VELCADE and completed Block 1 of therapy or patients who experienced progressive disease or 
death). 
c The first 60 evaluable population in Strata 1 and 2 includes the first 60 patients considered as 
response-evaluable on the basis of study chair assessment. This population was the minimum 
required population per the pediatric Written Request. 

Date of Study: 
July 10, 2009 to December 31, 2013 

Results: 
Demographics: 

Demographics will be presented for the entire population in 

This definition was not strictly adhered to as patients who had received bortezomib but 
died of toxic complications (day 8 – ID 807686; day 11 817967) or progressive disease 
(removed therapy for progressive disease day 23 - 795092). On 6/10/15 the applicant 
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submitted revised demographics, disposition and activity analysis including these 3 
subjects in the First 60 Evaluable Population. This revised population is presented in 
the demographic and disposition in Table 14 and Table 17. 

Table 13, that is the safety population and for the population used to evaluate the 
activity, the First 60 Evaluable Population in Table 14. As defined in the statistical 
analysis plan: 

Patients in strata 1 and 2 who receive at least 1 dose of bortezomib and complete Block 
1 of therapy will be evaluable for response. Patients who fail (progressive disease, toxic 
death) will also be evaluable for response. The population will be based on the Study 
Chair Response Evaluation electronic case report form (eCRF) question: Is the patient 
evaluable for response assessment? (according to protocol criteria). The response-
evaluable population will be used for the analysis of response at the end of Block 1. 

This definition was not strictly adhered to as patients who had received bortezomib but 
died of toxic complications (day 8 – ID 807686; day 11 817967) or progressive disease 
(removed therapy for progressive disease day 23 - 795092). On 6/10/15 the applicant 
submitted revised demographics, disposition and activity analysis including these 3 
subjects in the First 60 Evaluable Population. This revised population is presented in 
the demographic and disposition in Table 14 and Table 17. 

Table 13: AALL07P1 Demographics Safety Population 

Demographics Safety Population 

Stratum 1 
B ALL ≤ 21 yr 

<18 month 

Stratum 2 
B ALL ≤ 21 yr 
18-36 month 

Stratum 3 
B ALL > 21 yr 

Stratum 4 
T ALL 

Stratum 5 
T LL 

Total 

N=47 N=57 N=4 N=22 N=10 N=140 

Gender 

Male 26 30 2 17 5 80 (57%) 

Female 21 27 2 5 5 60 (43%) 

Age in Years 

Mean 9.2 10.3 23.2 12.9 13.8 10.9 

Median 8.7 9.3 23.3 13.5 14.8 10.1 

Range 1.0 to 22.0 2.4 to 21.9 22.4 to 23.7 3.0 to 26.8 2.0 to 25.1 1.0 to 26.8 

< 2 7 0 7 (5%) 

2 to 11 25 36 9 3 73 (52%) 

12 to 16 7 10 8 5 30 (21%) 

>16 8 11 4 5 2 30 (21%) 

Race 

White 32 40 2 16 8 98 (70%) 

Black 8 8 3 1 20 (14%) 

Asian 1 3 1 5 (4%) 

American Indian 
Alaska Native 

1 1 1 3 (2%) 

Native Hawaiian 1 1 2 (1%) 
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Pacific Islander 

Missing 5 5 1 1 12 (8%) 

Country 

United States 44 53 4 20 10 131 (94%) 

Canada 2 4 1 7 (5%) 

Puerto Rico 1 1 

India 1 1 
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Table 14: AALL07P1 Demographics First 60 Evaluable Population 

Demographics First 60 Evaluable Population 

Stratum 1 
B ALL ≤ 21 yr 

<18 month 

Stratum 2 
B ALL ≤ 21 yr 
18-36 month 

Total 

N=27 N=33 N=60 

Gender 

Male 14 15 29 (48%) 

Female 13 18 31 (52%) 

Age in Years 

Mean 8.2 10.3 9.4 

Median 8.0 9 8.5 

Range 1.0 to 21 2 to 21 1.0 to 21 

< 2 4 4 (7%) 

2 to 11 15 20 35 (58%) 

12 to 16 4 6 10 (17%) 

>16 4 7 11 (18%) 

Race 

White 17 24 41 (68%) 

Black 5 6 11 (18%) 

Missing or Other 5 3 8 

Exposure:
	
(copied from submission Section 2.7.4 Summary of Safety page 31 of 79)
	
Table 15: AALL07P1 Exposure 

(copied from submission Section 2.5 Clinical Overview page 19 of 47) 
Among all pediatric patients, the median number of doses administered was 7, which 
was also the maximum number of doses. In the Overall Safety population (N=140), the 
median duration of treatment was 73 days (range 7-147). Among patients in Strata 1 
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and 2, the median duration of treatment was 84.5 days (range 22-147) in the First 60 

Evaluable population compared with 72 days (range 7-147) for the 104 patients in 

Strata 1 and 2 of the Safety population.
	

REVIEWER COMMENT:
	
The data sets were inadequate to allow verification of exposure results presented in 

Table 15. The data sets did provide verification that all patients in the First 60 Evaluable 

Population did receive bortezomib in Block 1 of therapy and the majority 56 of 60 (93%) 

did receive the 4 protocol-specified doses. The data sets verified in Block 2 of therapy 

52 patients received bortezomib, and 49 received the 3 protocol-specified doses. 


Disposition:
	
Table 16: AALL07P1 Disposition - Safety Population 

Disposition Safety Population 

Stratum 1 
B ALL ≤ 21 yr 

<18 month 

Stratum 2 
B ALL ≤ 21 yr 
18-36 month 

Stratum 3 
B ALL 
> 21 yr 

Stratum 
4 

T ALL 

Stratum 
5 

T LL 

Total 

N=47 N=57 N=4 N=22 N=10 N=140 
Subjects off protocol therapy 45 56 4 21 9 135 (96%) 
Subjects on protocol therapy 2 1 0 1 1 5 (4%) 

Primary Reason Off Therapy 
Completed 10 22 2 9 3 46 (33%) 
Progressive disease 9 7 0 2 4 22 (16%) 
Relapse 10 4 1 1 1 17 (12%) 
Physician decision 9 14 0 9 1 33 (25%) 
Patient/family request 5 4 1 0 0 10 (7%) 
Death 2 3 0 0 0 5 (4%) 
Adverse Events 0 2 0 0 0 2 (1%) 

Table 17: AALL07P1 Disposition – Analysis Population 

Disposition First 60 Evaluable Population 

Stratum 1 
B ALL ≤ 21 yr 

<18 month 

Stratum 2 
B ALL ≤ 21 yr 
18-36 month 

Total 

N=27 N=33 N=60 

Subjects Off protocol Therapy 27 33 60 
Primary Reason Off Therapy 

Completed 8 14 22 
Progressive disease 6 4 10 
Relapse at any site 6 2 8 
Physician decision 3 6 9 
Patient/family request 2 3 5 
Adverse Events 0 1 1 
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Efficacy: 
Activity is being evaluated in patients in stratum 1 and stratum 2. These results are 
being compared to the activity results from a published trial using an identical backbone 
of chemotherapy without bortezomib, AALL01P2, see section 5.3.5. 

The primary activity endpoint is the CR rate at the end of Block 1 of therapy (CR2). 
The secondary activity endpoint was an assessment of 4 month EFS.  

The statistical analysis plan specifies the analysis population consists of the first 60 
evaluable patients enrolled on stratum 1 and stratum 2. The EFS at 4 months was 
evaluated 9.5 months after the 60th evaluable patient on stratum 1 and stratum 2 was 
enrolled (cutoff date 12/31/13). 

(copied from response to FDA request submitted 6/10/15 eCTD sequence 140 section 
14 page 8/12) 
Table 18: AALL07P1 Response End of Block 1 - Analysis Population 

(copied from submission Section 5.3.5.2 ALL07P1 Study Report page 74 of 136) 
Table 19: AALL07P1 Response End of  Block 1 - Safety Population 
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(copied from response to FDA request submitted 6/10/15 eCTD sequence 140 section 
14 page 10/12) 
Table 20: AALL07P1 EFS – Analysis Population 

(copied from response to FDA request submitted 6/10/15 eCTD sequence 140 section 
14 page 11/12) 
Figure 4: AALL07P1 Kaplan Meier Plot of EFS - Analysis Population 
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(copied from submission Section 5.3.5.2 ALL07P1 Study Report page 78 of 136) 
Table 21: AALL07P1 EFS - Safety Population Strata 1&2 

(copied from submission Section 5.3.5.2 ALL07P1 Study Report page 79 of 136) 
Figure 5: AALL07P1 Kaplan Meier Plot of EFS - Safety Population Strata 1&2 
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Safety: 
Treatment Emergent Adverse Events (TEAE) 
(copied from submission Section 5.3.5.2 ALL07P1 Study Report page 91 of 136) 
Table 22: AALL07P1 Summary of Treatment Emergent Adverse Events - Safety Population 
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(copied from submission Section 5.3.5.2 ALL07P1 Study Report page 105 of 136) 
Table 23: AALL07P1 Treatment Emergent ≥ Gr 3 Adverse Events ≥ 10% - Safety Population 

Reviewer Comment 
The ≥ grade 3 adverse events reported in ≥ 10% of patients are the expected toxicities 
seen in patients undergoing multi-agent chemotherapy reinduction. 
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Deaths 
(copied from submission Section 5.3.5.2 ALL07P1 Study Report page 118 of 136) 
Table 24: AALL07P1 Deaths – Safety Population 

The case report of the patient with death categorized as due to protocol treatment (ID 
807686) was reviewed. This patient received 3 doses of bortezomib; single doses of 
vincristine, doxorubicin, and pegaspargase; and 9 days of prednisone. On day 9 the 
patient developed gram positive sepsis, with capillary leak syndrome and multi-organ 
failure and died. 

Reviewer Comment 
Although bortezomib may have contributed to the sepsis, it is not clear it was the major 
factor given the patients underlying disease and the concomitant chemotherapy based 
on the case report. 

The majority of deaths on this trial were related to underlying disease, and infections. 
Infections are associated with active leukemia and as a consequence of 
myelosuppressive chemotherapy. The incidence of fatal infections in this study does 
not appear to be excessive in this population. 

Conclusion: 
 There is no evidence that the addition of bortezomib improved the activity of the 

backbone multi-agent chemotherapy regimen. 
 No safety signals were detected by the addition of bortezomib to backbone multi-

agent chemotherapy regimen. 
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5.3.4 AAML1031 Phase 3 AML (PK data only) 
Number/Clinical Trial Title: AAML1031 / “A Phase III Randomized Trial for Patients 
with de novo AML using Bortezomib and Sorafenib for Patients with High Allelic Ratio 
FLT3/ITD 

Dose: 1.3 mg/m2 

Induction I - Day 1, 4, 8. 
Induction II - Day 1, 4, 8 
Intensification I - Day 1, 4, 8 
Intensification II – Day 1, 4, 8 
Route: IV bolus over 3 to 5 seconds 

Schedule:
	
Figure 6: AAML1031 Study Schema
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March 21, 2012 - Addition of special precaution for VELCADE to emphasize IV 
administration only due to fatalities reported following accidental intrathecal 
administration. Addition of dose-modification guidelines for VELCADE in the event of 
Hyperbilirubinemia 

Results: 
Demographics: 
Table 25: AAML1031 Demographics - PK Subpopulation Portion 

AAML1031 Demographics – PK Population 

N=54 

Gender 

Male 30 

Female 24 

Age in Years 

Mean 10.8 

Median 11 

Range 3 to 16 

2 to 11 28 

12 to 16 26 

Race 

White 34 

Black 10 

Asian 3 

American Indian 
Alaska Native 

1 

Missing or Other 6 

Institutional Risk Group Classification 

Low Risk 40 

High Risk 14 
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Exposure:
	
Drug exposure information was collected only during Induction II and all patients 

received the planned 3 doses of bortezomib in combination with standard 

chemotherapy. Most patients (46 patients [85%]) in the safety population did not have 

dose modifications to protocol treatment. Five patients (9%) had dose reductions of 1 or 

more components of treatment because of toxicity (2 patients in Induction I and 3 

patients in Induction II).
	

Disposition:
	
No details provided. At time of data capture 49 patients remained on therapy and 5 

were off protocol therapy. 


Efficacy:
	
Not evaluable with available data.
	

Safety:
	
Treatment Emergent Adverse Events
	
(copied from submission Section 5.3.5.2 AAML1031 Study Report page 25 of 32)
	
Table 26: AAML1031 Treatment Emergent ≥ Gr 3 Adverse Events ≥ 10% 

Deaths 
(copied from submission Section 5.3.5.2 AAML1031 Study Report page 26 of 32) 
Among the 54 patients, no deaths were reported from the first dose of bortezomib in 
Induction I through 30 days after the last dose of bortezomib in Induction II. 
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Adverse Events Leading to Discontinuation 
None reported. 

Conclusion: 
(copied from submission Section 5.3.5.2 AAML1031 Study Report page 30 of 32) 
The 54 pediatric patients diagnosed with de novo AML included in this report 
were part of the larger COG Study AAML1031 investigating the use of VELCADE 
with a standard chemotherapy regimen. Of these 54 patients, no deaths were 
reported from their first dose of bortezomib through 30 days after their last dose 
of bortezomib in Induction II. Whether the addition of bortezomib to the backbone 
chemotherapy added or increased toxicity compared with the backbone regimen 
alone is beyond the scope of this report. 
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5.3.5 AALL01P2 Phase 2 (Control for AALL07P1)     

Number/Clinical Trial Title: AALL01P2 / Intensive Induction Therapy for Children with 
Acute Lymphoblastic Leukemia who Experience a Bone Marrow Relapse 

Schedule: 

Details regarding doses of this chemotherapy schedule are presented in Appendix 9.3. 
Note: Subjects enrolled on the AALL07P1 study with Ph+ ALL were required to have 
failed at least 1 TKI and did not receive a TKI as a component of the AALL07P1 study. 

Population: 
 Ages 1 to 21 years 
 First isolated or combined marrow relapse. 

o B-precursor ALL 
o T-cell ALL 
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Enrollment: 
The study enrolled 145 patients. After the first 21 patients, Block 1 therapy was modified 
due to unacceptable toxicity, which included three early deaths from infections. The 
control group for comparison was derived from the 124 patients who received the 
modified regimen. There were 69 patients with early relapse defined as < 36 months 
and 55 with late relapse. The early relapse population is the subset of interest for 
comparison to AALL07P1. (Raetz 2008) 

Date of Study 
January 2003 to December 2005 (Raetz 2008) 

Results: 
Demographics: 
(copied from Raetz 2008) 
Table 27: AALL01P2 Demographics 
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Efficacy:
	
CR2 – CR Rate at the End of Block 1 

(derived from submission Section 5.3.5.2 COG Study AALL01P2 COG Memo page 1)
	
The CR rate at the end of Block 1 of therapy was provided by the Children’s Oncology 

Group (COG) statistician. This analysis included the subset of patients that met the 

eligibility criteria for patients included in stratum 1 and stratum 2. Patients with Ph+ All 

were excluded from the AALL0P2 comparator cohort. 


The CR rate for patients who relapsed very early (< 18 months) was 53% (8/15); for 

patients who relapsed early (18 to 36 months)was 81% (33/41); total group (< 36 

months) was 73% (41/56). 


EFS at 4 Months
	
(derived from Raetz 2008)
	
For patients with B lineage Philadelphia chromosome negative ALL the estimated EFS 

at 4 months for patients who relapsed very early (< 18 months) was 38%; for patients 

who relapsed early (18 to 36 months) was 76%; for the entire group of patients who 

relapsed early was 65%.
	

Safety:
	
A comparison of the safety profile of AALL01P2 to AALL07P1 is presented in section 7 

of this review.
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5.4 Exclusivity Review 

REVIEWER COMMENT:
	
Agree that the type of studies and study design conducted were in accordance with the 

written request.
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REVIEWER COMMENT:
	
Agree that the subjects treated in these studies met the indications for the studies as 

specified in the written request.
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REVIEWER COMMENT: 
Agree that the studies evaluated the objectives as outlined in the written request. 
ADVL0015 
There were 15 patients enrolled with solid tumors. The MTD was 1.2 mg/m2 BIW for 2 
weeks. There were 2 DLTs (Grade 3 platelet count) reported at the 1.6 mg/m2 dose 
level. 
ADVL0317 
There were 12 patients enrolled with leukemia. The MTD was 1.3 mg/m2 BIW for 2 
weeks. The drug related ≥  Grade 3 adverse events that were reported in ≥ 10% of the 
patient included: abnormal liver enzymes, anemia, thrombocytopenia, leukopenia, 
increased creatinine, febrile neutropenia, infections, hypokalemia, and nausea/vomiting, 
decreased appetite, GI hemorrhage, hypotension, confusion, and peripheral 
neuropathy. These adverse events commonly occur in the study patient population 
receiving chemotherapy. Two patients experienced DLTs. These included febrile 
neutropenia grade 4, and hypotension grade 4, increased creatinine grade 3; and 
confusion grade 3. 

The clinical pharmacology reviewer has determined the PK analysis was performed 
adequately and agrees with the sponsor’s conclusions. 
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AALL07P1 
The CR at the end block 1 of therapy and the estimated 4 month event free survival 
compared to a matched  historical control treated with the same backbone 
chemotherapy were included in the submission. There was no evidence of activity. The 
point estimate of the CR at day 36 in overall population was lower in the AALL07P1 
population. There was no evidence of improved 4 month EFS with the addition of 
borezomib to the backbone chemotherapy. 

Comparison AALL07P1 and AALL01P2 Analysis Populations 

Relapsed < 36 months 

ALL07P1 n=60 
Bortezomib 

AALL01P2 n=56 

CR End Block 1 68% (41/60) 73% (41/56) 

Estimated 4 month EFS 55% 65% 

Relapsed < 18 months (Stratum 1) n=27 

ALL07P1 
Bortezomib 

AALL01P2 n=15 

CR End Block 1 63% (17/27) 53% (8/15) 

Estimated 4 month EFS 41% 38% 

Relapsed 18 to 36 months (Stratum 2) n=33 

ALL07P1 
Bortezomib 

AALL01P2 n=41 

CR End Block 1 73% (24/33) 81% (33/41) 

Estimated 4 month EFS 66% 76% 
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REVIEWER COMMENT:
	
Agree that the studies included the required number of subjects at the specified ages.
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REVIEWER COMMENT:
	
Agree that the studies included the minimum required number of subjects.
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ADVL0015 
There were 15 patients enrolled with solid tumors. The MTD was 1.2 mg/m2 BIW for 2 
weeks. There were no responses. 
ADVL0317 
There were 12 patients enrolled with leukemia. The MTD was 1.3 mg/m2 BIW for 2 
weeks. 

AALL07P1 
The toxicity profiles of the backbone chemotherapy with and without bortezomib were 
similar. No novel toxicities were identified when bortezomib was added. The 
combination of the backbone chemotherapy and bortezomib was tolerated in the study 
population. 

All Studies 
The clinical pharmacology reviewer has determined the PK analysis was performed 
adequately and agrees with the sponsor’s conclusions. 
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REVIEWER COMMENT:
	
Agree that the studies were conducted using the specified doses and schedules of 

Velcade. 
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REVIEWER COMMENT: 
Agree that the statistical analysis as specified was evaluated. At FDA request the 
applicant submitted a revised analysis revising the subjects included in the first 60 
patients. Three patients were excluded as “not evaluable” that FDA considered 
evaluable these were 2 patients who died during induction therapy, and one patient who 
was removed from therapy for progressive disease. These patients should be 
categorized as induction failures and included. This revision did not alter the overall 
conclusion that there was no evidence of activity. 
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6 Review of Efficacy 

Efficacy Summary 

A comparison of the endpoints to assess activity of the addition of bortezomib to the 
backbone chemotherapy is included in this section. The statistical analysis plan pre-
specified the comparison was between comparable populations enrolled  on the 
AALL01P2 (backbone chemotherapy) and AALL07P1 (backbone chemotherapy with 
bortezomib) studies. Specifically, the population evaluated was patients with B lineage 
ALL less than 21 years who relapsed < 36 months from original diagnosis. The control 
comparison group from AALL01P2 study was all patients enrolled who met these 
criteria ( n=56). The experimental population was the first 60 evaluable patients from 
AALL07P1 who met these criteria. The endpoints to be evaluated were the CR rate on 
day 36 after Block 1 of therapy and the estimated 4 month EFS. 

There was no evidence of activity demonstrated. 

6.1 Indication 

The indication evaluated was the addition of bortezomib to a multi-agent chemotherapy 
reinduction regimen to improve outcome in patients less than 21 years with early 
relapse of ALL. 

6.1.1 Methods
	
For details see sections 5.3.3 and 5.3.5.
	

6.1.2 Demographics
	
For details see sections 5.3.3 and 5.3.5.
	

6.1.3 Subject Disposition
	
For details see sections 5.3.3 and 5.3.5.
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6.1.4 Analysis of Primary Endpoint(s) 
Activity Analysis 
Table 28: Comparison Activity AALL07P1 Efficacy Population to AALL01P2 Control Population 

Comparison AALL07P1 and AALL01P2 Analysis Populations 

Relapsed < 36 months 

ALL07P1 n=60 
Bortezomib 

AALL01P2 n=56 

CR End Block 1 68% (41/60) 73% (41/56) 

Estimated 4 month EFS 55% 65% 

Relapsed < 18 months (Stratum 1) n=27 

ALL07P1 
Bortezomib 

AALL01P2 n=15 

CR End Block 1 63% (17/27) 53% (8/15) 

Estimated 4 month EFS 41% 38% 

Relapsed 18 to 36 months (Stratum 2) n=33 

ALL07P1 
Bortezomib 

AALL01P2 n=41 

CR End Block 1 73% (24/33) 81% (33/41) 

Estimated 4 month EFS 66% 76% 

REVIEWER COMMENT 
There was no evidence of activity. The point estimate of the CR at day 36 in overall 
population was lower in the AALL07P1 population. There was no evidence of improved 
4 month EFS with the addition of borezomib to the backbone chemotherapy. 

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations 
There was no evidence of activity; therefore, no dosing recommendations are 
appropriate. 
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7 Review of Safety 

Safety Summary 

7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 
Comparison AALL07P1 safety Population to AALL01P2 Safety Population 
Demographics 
(copied from submission Section 2.7.4 Summary of Clinical Safety of Velcade page 64 
of 79) 
Table 29: Comparison AALL07P1 and AALL01P2 Demographics - Safety Population 

7.1.2 Categorization of Adverse Events 
In study AALL01P2 the toxicities were graded according to the National Cancer Institute 
Common Toxicity Criteria (version 2.0) (Raetz 2008). In study AALL07P1 the toxicities 
were graded according to the National Cancer Institute Common Toxicity Criteria 
(version 3.0). In general, COG systematically collects toxicities > grade 3. 

7.2 Adequacy of Safety Assessments 

Data collection of toxicities in these studies was adequate to determine if there were 
major differences in significant toxicities associated with the addition of bortezomib to 
the backbone therapy. 
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7.3 Major Safety Results 

7.3.1 Deaths 
(copied from submission Section 2.7.4 Summary of Clinical Safety of Velcade page 67 
of 79) 
Table 30: Comparison AALL07P1 and AALL01P2 Deaths - Safety Populations 

7.3.2 Nonfatal Serious Adverse Events (Grade 3 and 4 Adverse Events) 
(copied from submission Section 2.7.4 Summary of Clinical Safety of Velcade page 66 
of 79) 
Table 31: Comparison AALL07P1 and AALL01P2 ≥ Grade 3 Adverse Event ≥ 10% - Safety 
Populations 
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7.3.5 Submission Specific Primary Safety Concerns 
Peripheral Neuropathy 
(copied from submission Section 2.7.4 Summary of Clinical Safety of Velcade page 68 
of 79) 
Table 32: Comparison AALL07P1 and AALL01P2 ≥ Grade 3 Neuropathy - Safety Population 

There was a minimally greater incidence of neuropathy during Block 1 of therapy with 

bortezomib but not Block 2.
	

Ileus
	
There were no reported incidences of ≥ grade 3 ileus in AALL01P2. In AALL07P1  3 of 

140 patients (2.1%) experienced ≥ Grade 3 ileus, all reported in Block 1. 


Pulmonary Toxicities
	
In AALL01P2 the incidence of ≥ grade 3 hypoxia reported during Block 1 was 8% 

compared to 2% in AALL07P1. In Block 2 the incidence was 4% versus 6%. 
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9.2 Labeling Recommendations 

8.4 Millennium Version 

(b) (4)
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8.4 FDA Revisions 

The effectiveness of VELCADE in pediatric 
patients with relapsed pre-B acute 
lymphoblastic leukemia (ALL) has not been 
established. 

The activity and safety of VELCADE in 
combination with intensive reinduction 
chemotherapy was evaluated in pediatric and 
young adult patients with lymphoid 
malignancies (pre-B cell ALL 77%, 16% with T-
cell ALL, and 7% T-cell lymphoblastic 
lymphoma (LL)), all of whom relapsed within 36 
months of initial diagnosis in a single-arm 
multicenter, non-randomized cooperative group 
trial. An effective reinduction multiagent 
chemotherapy regimen was administered in 3 
blocks. Block 1 included vincristine, prednisone, 
doxorubicin and pegaspargase; block 2 
included cyclophosphamide, etoposide and 
methotrexate; block 3 included high dose 
cytosine arabinoside and asparaginase.  
VELCADE was administered at a dose of 1.3 
mg/m2 as a bolus intravenous injection on days 
1, 4, 8, and 11 of block 1 and days 1, 4, and 8 
of block 2. There were 140 patients with ALL or 
LL enrolled and evaluated for safety. The 
median age was 10 years (range 1 to 26), 57% 
were male, 70% were white, 14% were black, 
4% were Asian, 2% were American Indian/ 
Alaska Native, 1% were Pacific Islander. 

The activity was evaluated in a pre-specified 
subset of the first 60 evaluable patients enrolled 
on the study with pre-B ALL ≤ 21 years and 
relapsed < 36 months from diagnosis. The 
complete remission (CR) rate at day 36 was 
compared to that in a historical control set of 
patients who had received the identical 
backbone therapy without VELCADE. There 
was no evidence that the addition of VELCADE 
had any impact on the CR rate. 
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(b) (4)

No new safety concerns were observed when 
VELCADE was added to a chemotherapy 
backbone regimen as compared with a 
historical control group in which the backbone 
regimen was given without VELCADE.. 

The BSA-normalized clearance of bortezomib in 
pediatric patients was similar to that observed in 
adults. 
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9.3 Backbone Chemotherapy 

(copied from submission Section 5.3.5.2 ALL07P1 CSR Synopsis page 3 of 9) 
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