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1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

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

My recommendation is based on the review finding that the applicant completely 
responded to all the elements in the Pediatric Written Request (PWR). 

1.2 Risk Benefit Assessment 

The risk profile of bendamusitine in the pediatric population appears to be similar to that 
of adult population. However, this submission provided no evidence of efficacy for 
bendamustine in the pediatric population of patients with relapsed or refractory acute 
leukemia. Therefore, the risks associated with bendamustine 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: Bendamustine hydrochloride 
Proprietary Name: Treanda® 
Applicant: Cephalon Inc 
Pharmacological Class: Alkylating agent 
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 

Bendamustine hydrochloride is available as single-use vials containing either 25 mg or 
100 mg of bendamustine HCl as lyophilized powder for injection. 

2.4 Important Safety Issues With Consideration to Related Drugs 

Not applicable. 

2.5 Summary of Presubmission Regulatory Activity Related to Submission 

Bendamustine hydrochloride is approved for the following indications in adults: 
� Chronic lymphocytic leukemia (CLL) 
� Indolent B-cell non-Hodgkin lymphoma (NHL) that has progressed during or 

within six months of treatment with rituximab or a rituximab containing regimen. 

Table 1: Regulatory History 
Regulatory History 

July 2003 Original IND 67554 allowed to proceed 
March 2008 Original NDA 22249 approval for the treatment of patients with CLL 
October 2008 Original NDA 22303 approval for the treatment of patients with 
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2.6 Other Relevant Background Information 

The applicant is not seeking approval of bendumustine 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 
clinical report forms (CRFs). The overall quality and integrity of the submission is 
adequate to allow substantive review. 

3.2 Compliance with Good Clinical Practices 

The cover page of the Clinical Study Report has the following statement. “This study 
was performed in full compliance with International Conference on Harmonisation of 
Technical Requirements for Registration of Pharmaceuticals for Human Use (ICH) and 
all applicable local Good Clinical Practice (GCP) and regulations. All required study 
documentation is archived as required by regulatory authorities.”  

3.3 Financial Disclosures 

Form 3454 was submitted 3/13/12 and indicates that “No clinical investigators involved 
received compensation 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). No clinical 
investigator involved disclosed a proprietary interest in this product or a significant 
equity in the sponsor as defined in 21 CFR 54.2(b). No clinical investigator involved was 
the recipient of significant payments of other sorts as defined in 21 CFR 54.2(f).” 
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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 12/22/11 Section 2.5 
Clinical Overview page 3) 

Bendamustine is an alkylating agent with a novel chemical structure. In addition to the 
bifunctional mechlorethamine alkylating group, the molecule contains a purine-like 
benzimidazole heterocyclic ring and a butyric acid substituent. 

4.4.2 Pharmacodynamics (PD) 

See clinical pharmacology review. 

4.4.3 Pharmacokinetics (PK) 

See clinical pharmacology review. 
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5 Sources of Clinical Data 
One trial was conducted in support of this application. This trial was conducted under 
IND 67554. 

5.1 Tables of Studies/Clinical Trials  

(copied from submission eCTD Efficacy Supplement submitted 12/27/11 Section 2.7.6 
Synopsis of Individual Studies) 

Table 2: Synopsis of  Trial Conducted to Support This Application 

5.2 Review Strategy 

The main focus of this review is to evaluate whether the applicant has successfully 
fulfilled the requirements set forth in the issued PWR for the eligibility determination on 
the pediatric exclusivity. To that end, the study report submitted in this supplement was 
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reviewed. The PWR and the 2 amended PWRs are included in the appendices 9.2, 9.3, 
and 9.4 of this review. 

5.3 Discussion of Individual Studies/Clinical Trials 

5.3.1 Trial C18083/2046 An Open-Label Study of Bendamustine Hydrochloride 
for the Treatment of Pediatric Patients With Relapsed or Refractory Acute 
Leukemia 

Schema 
Table 3: Trial C18083 / 2046 
Study Design Multicenter, International, Non-randomized, Open label 

Phase I/II 

Trial Opened to Subject Entry: August 2010 
Trial Closed to Entry: August 2011 

Dose and Route: 90, 120, 150 mg/m2 intravenous (IV) over 60 minutes 
day 1 and 2 of a 21 day cycle 

Indication: Relapsed or Refractory Acute Leukemia in Pediatric 
Patients 

Planned enrollment: Phase I - 6 to 18; 
Phase II - additional 26; 
Total 32 to 44 

Actual enrollment: 43 

Terminated early (YES/NO): No 
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Figure 1: Study Schema for Induction Cycle  
(copied from submission eCTD Efficacy Supplement submitted 12/27/11 Section 
5.3.5.2.4 Protocol Am 01 Study 2046 page 39) 

Figure 2: Study Schema for Subsequent Cycles (up to 11 subsequent cycles) 
(copied from submission eCTD Efficacy Supplement submitted 12/27/11 Section 
5.3.5.2.4 Protocol Am 01 Study 2046 page 40) 

Study Objectives:  
(copied from submission eCTD Efficacy Supplement submitted 12/27/11 Section 
5.3.5.2.4 Protocol Am 01 Study 2046 page 35) 

Primary objective 
The primary objective of part 1 of this study is to establish the recommended pediatric 
dose (RPD). The primary objective of part 2 of this study is to evaluate the safety and 
efficacy (overall response rate [ORR]) of bendamustine at the recommended pediatric 
dose for the treatment of pediatric patients with relapsed or refractory acute leukemia. 
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ORR includes complete remission (CR) and complete remission without platelet 
recovery (CRp). 

Secondary objective 
� To determine the pharmacokinetic profile of bendamustine and its metabolites, 

M3 and M4, in this pediatric population 
� To determine biological activity, defined as achieving a best response of partial 

remission (PR) or better 
� To determine the duration of remission (DOR) of CR and CRp to bendamustine 

therapy in this pediatric population 
� To evaluate the safety of bendamustine treatment as assessed by the following: 

o occurrence of adverse events throughout the study 
o	 hematology laboratory tests weekly throughout induction therapy and on 

days 1, 21, 28 (as applicable), and 35 (as applicable) during subsequent 
therapy 

o	 serum chemistry test results weekly throughout induction therapy and on 
days 1, 21, 28 (as applicable), and 35 (as applicable) during subsequent 
therapy 

o	 vital signs (blood pressure, heart rate, temperature, and respiratory rate) 
measurements on days 1 and 2 of induction treatment 

o	 physical examination findings on days 1 and 21 of each cycle of induction 
treatment 

o	 concomitant medication usage throughout the study 

Eligibility Criteria: 
(copied from submission eCTD Efficacy Supplement submitted 12/27/11 Section 
5.3.5.2.4 Protocol Am 01 Study 2046 page 52 - 53) 

Inclusion Criteria 
� The patient has histologically proven acute lymphocytic leukemia (ALL) or acute 

myeloid leukemia (AML) (by French-American-British classification) that has 
relapsed or is refractory to the last regimen, and the patient is without alternative 
curative therapy. 

� The patient is 1 through 20 years of age inclusive. 
� The patient’s last myelosuppression therapy ended at least 2 weeks before the 

first dose of study drug 
� Nonhematologic acute toxic effects of prior therapy have resolved to grade 2 or 

less according to National Cancer Institute (NCI) Common Terminology Criteria 
for Adverse Events (CTCAE) version 4.0. 

� The patient has adequate liver function with bilirubin values less than or equal to 
1.5 times the upper limit of normal (ULN) and aspartate aminotransferase (AST) 
and alanine aminotransferase (ALT) values less than or equal to 5 times the age-
appropriate ULN. 
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� The patient has adequate renal function with serum creatinine values less than 2 
times ULN. 

� The patient has Karnofsky or Lansky performance status of 60 or greater. 
Patients older than 16 years of age will be scored according to the Karnofsky 
scale and patients 16 years of age or younger will be scored according to the 
Lansky scale. 

� The patient may have had hematopoietic stem cell transplantation [HSCT]. 

Exclusion Criteria 
� The patient has any active, uncontrolled systemic infection, severe concurrent 

disease, or symptomatic untreated central nervous system (CNS) involvement. 
� The patient has evidence of active graft versus host disease. 
� The patient has a known human immunodeficiency virus (HIV) infection. 
� The patient has active hepatitis B or hepatitis C infection. 
� The patient is a pregnant or lactating woman. (Any women becoming pregnant 

during the study will be withdrawn from the study immediately.) 
� The patient has any serious uncontrolled medical or psychological disorder that 

would impair the ability of the patient to receive study drug. 
� The patient has any condition that places the patient at unacceptable risk or 

confounds the ability of the investigators to interpret study data. 
� The patient has received any other investigational agent within 30 days of study 

entry. 
� The patient has known hypersensitivity to bendamustine or mannitol. 
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Demographics and Baseline Characteristics 
Table 4: Demographics and Baseline Characteristics 

Demographics and Baseline Characteristics
 N= 43 

Sex 
Male 30 (70%) 
Female 13 (30%) 

Age in Years 
1 – 6 14 (33%) 
7 - 11 13 (30%) 

12 - 19 16 (37%) 
Mean 9.1 
Median 10 
Range 1 – 19 

Race Ethnicity
 White Non-Hispanic 16 (37%) 
White Hispanic 9 (21%) 
Asian 11 (26%) 
Black Non-Hispanic 2 (5%) 
Black Hispanic 1 (2%) 
Other 4 (9%) 

Diagnosis 
ALL 27 (63%) 
AML 16 (37%) 

Treatment Cohort 
Phase 1 90 mg/m2 5 (12%) 
Phase 1 120 mg/m2 6 (14%) 
Phase 2 120 mg/m2 32 (74%) 
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Disposition
Table 5: Patient Disposition by Phase 
(copied from submission eCTD Efficacy Supplement submitted 12/27/11 Section 
5.3.3.2.3 2046 eCTD Body page 50) 

Other=Elected to withdraw patient from study to receive additional chemotherapy in preparation 
for an unrelated bone marrow transplant (patient 001001, Phase 1); bone marrow on day 21 
showed 40% blast reduction and investigator decided that study drug response was not effective 
enough to remain iin study (patient 502001, Phase 1); and patient without hematologic response 
(patient 613003, Phase 2). 

Nine subjects received 2 cycles, One subject received a total of 8 cycles. 

Exposure to Bendamustine 
Cycle 1 
The dose for each subject in cycle 1 was calculated based on the body surface area 
(BSA) derived from the reported height, weight, and assigned dose. The dose 
administered was within ± 3% for 42 subjects. One subject 611001 received 123% of 
the correct dose because the investigator used 150 mg/m2 instead of 120 mg/m2 for the 
dose calculation. 
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Result of Phase I Dose finding 
� Definition of RPD - The dose level at which at least 2 of 3 or 2 of 6 patients have 

a dose limiting toxicity (DLT) will be considered as exceeding the RPD. The RPD 
will be the dose 1 step below that level. Only doses of 90, 120, and 150 mg/m2 

were be explored The dose of 150 mg/m2 was only to be explored if the 120 
mg/m2 dose was deemed safe and PK data indicated that this level resulted in 
subtherapeutic exposure compared with adults. If 90 mg/m2 exceeded the RPD 
then 60 mg/m2 level would also be explored. 

� Definition of DLT - Study-drug–related nonhematologic adverse event that is 
grade 4 for toxicity by NCI CTCAE version 4.0; ≥ grade 3 allergic reaction or skin 
rash. Hematologic adverse events will not be considered DLT. DLT will be 
assessed in the first cycle. 

Phase I - 90 mg/m2 

There were 5 subjects treated at this dose. An initial cohort of 3 subjects was treated 
with at a dose of 90 mg/m2 of bendamustine. The cohort size was expanded from 3 
subjects to 5 subjects to replace subjects who were nonevaluable due to early disease 
progression. There were no DLTs in this cohort. 

Phase I – 120 mg/m2 

There were 6 phase I subjects treated at this dose. The cohort size was expanded from 
3 subjects to 6 subjects to replace subjects who were nonevaluable due to early 
disease progression. There were no DLTs in this cohort.    

The PK data from subjects treated with bendamustine at 120 mg/m2 demonstrated that 
the plasma concentrations within the therapeutic range previously determined for adults. 
For this reason, escalation of bendamustine to 150 mg/m2 did not occur, and 120 mg/m2 

day 1 and 2 of a 21 day cycle was determined to be the RPD of bendamustine 

REVIEWER COMMENT: This conclusion was confirmed in the FDA clinical 
pharmacology reviewer. 

Efficacy 
Phase 2 – 120 mg/m2 

The primary efficacy variable for this trial is ORR (CR plus CRp) for patients treated at 
the RPD, as determined by hematology laboratory test results and bone marrow 
evaluation during induction therapy. 

The secondary variables are as follows: 
� biological activity, defined as patients achieving a best response of PR or better 
� DOR in patients treated at the RPD, defined as duration from date of first 

evidence of remission (of CR or CRp) to date of progression, new antineoplastic 
therapy, or death 
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Results 

There were no CRs or CRps in the Phase 2 cohort of subjects treated at the RPD. 

There were 2 subjects with the best response of PR. 

� Subject 018001 a 3 year old female with ALL who achieved a PR after the first 

cycle of bendamustine. Progressive disease was documented after the second 
cycle of bendamustine. 

� Subject 300002 was a 5 year old male with ALL with a PR documented after the 
first cycle of bendmustine. Consent was withdrawn after the first cycle of therapy. 

Of note there were 2 CRs documented in subjects treated in the Phase I - 90 mg/m2 

cohort. 
� Subject 300001 was a 14 year old male with ALL with a CR documented after the 

first cycle of bendamustine. He received a total of 8 cycles. Relapse was 
documented after the last cycle. 

� Subject 001001 was a 12 year old male with ALL with a CR documented after the 
second cycle of bendamustine. He was removed from the study for an HSCT.  

Safety 
See Section 7. 

PK 
(copied from submission eCTD Efficacy Supplement submitted 12/27/11 Section 
5.3.3.2.3 2046 eCTD Body page 68) 
The PK profile of bendamustine was similar across the entire pediatric population (1 
through 19 years of age) and was comparable to that in adults, demonstrating that 
exposures reflective of the therapeutic range in adults were attained following 
administration of bendamustine at 120 mg/m2 (infused over 60 minutes) to pediatric 
patients. 

REVIEWER COMMENT: 
The FDA clinical pharmacology reviewer determined that single and multiple dose 
bendamustine administered in doses ranging from 90 to 120 mg/m2 resulted in total 
systemic exposure (AUC) of bendamustine and its metabolites that were dose-
proportional over the dose range studied. The geometric mean BSA adjusted clearance 
of bendamustine was 14.2 L/h/m2. The exposures (AUC0-24 and Cmax) to 
bendamustine in pediatric patients following a 120-mg/m2 IV infusion over 60-minutes 
were similar to those in adult patients following the same 120-mg/m2 dose. 

Conclusions 
There was no treatment response defined as CR or CRp documented in pediatric 
subjects with ALL or AML treated at the RPD. Activity was documented in 2 pediatric 
subjects with ALL treated at the 90 mg/m2 on day 1 and 2. 
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BEST AVAILABLE COPY

5.4 	Evaluation of the Applicant’s Fulfillment of the Pediatric Written 
Request  Requirement 

REVIEWER COMMENT: 

Agree that the type of study and study design conducted were in exact accordance with 

the PWR. 


REVIEWER COMMENT: 

Agree that the subjects treated on this trial met this indication. See Table 4: 

Demographics and Baseline Characteristics. 
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6 Review of Efficacy 
Efficacy Summary 
The applicant is not submitting any data that supports efficacy. A review of Trial 
C18083/2046 “An Open-Label Study of Bendamustine Hydrochloride for the Treatment 
of Pediatric Patients With Relapsed or Refractory Acute Leukemia” is presented in 
section 5.3 Discussion of Individual Studies/Clinical Trials. This was a phase 1 / 2 
study with the goal of establishing a RPD and an analysis of activity in pediatric ALL and 
AML. The RPD was determined to be 120 mg/m2, there were no CRs or CRps 
documented in the phase 2 extension using the RPD.   
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7 Review of Safety 
Safety Summary 
There were no new safety signals identified in the review of this application. As 
expected in this patient population all subjects had hematologic abnormalities and the 
majority of subjects had documented infections. Reported adverse events were similar 
to those identified in the adult populations with CLL and NHL. 

7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety  

(copied from submission eCTD Efficacy Supplement submitted 12/27/11 Section 2.7.6 
Synopsis of Individual Studies) 

Table 7: Synopsis of  Trial Conducted to Support This Application 
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7.1.2 	Categorization of Adverse Events 

Adverse events were documented on the CRF using CTCAE v 4 terminology and 
grading system. In addition to the investigator’s own description of the 
adverse events, each adverse event was encoded by the use of the Medical Dictionary 
for Regulatory Activities (MedDRA) version 13.0. 

7.1.3 	 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence 

The data from Trial CI18083/2046 was the only data derived from a trial included. In the 
integrated safety summary the applicant includes postmarketing data on pediatric 
patients included in the Cephalon pharmacovigilance database. See section 8 
Postmarketing Experience. 

7.2 Adequacy of Safety Assessments 

Adverse events were collected from time of study entry through 30 days after the last 
dose of bendamustine. Adverse events were documented on the CRF using CTCAE v 4 
terminology and grading system. In addition to the investigator’s own description of the 
adverse events, each adverse event was encoded using MedDRA version 13.0. This 
approach was adequate. 

7.2.1 	 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations 

Table 8: Bendamustine Exposure by Dose Cohort 
Extent of Exposure 

Total Number of Cycles 
90 mg/m2 x 2 doses 

(n = 5) 
120 mg/m2 x 2 doses 

(n = 38) 
1 3 31 
2 1 7 
8 1 0 

7.2.2 	 Explorations for Dose Response 

There was no formal exploration for dose response. Of note, there were no responses 
in subject treated at the RPD of 120 mg/m2 on day 1 and 2, but 2 responses were 
documented in subjects treated at the initial phase 1 dose of 90 mg/m2 on day 1 and 2. 

7.2.3 Special Animal and/or In Vitro Testing 

Not done. 
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7.2.4 Routine Clinical Testing 

Clinical laboratory tests (serum chemistry and hematology) were performed on days 1, 
8, 15, and 21 of cycle 1 and day 21 of cycle 2. Serum chemistry laboratory tests 
included calcium, sodium, potassium, chloride, bicarbonate or carbon dioxide, glucose, 
blood urea nitrogen (BUN), creatinine, ALT, AST, lactic dehydrogenase (LDH), alkaline 
phosphatase, and total bilirubin, and uric acid (at screening only). Hematology 
laboratory tests included hemoglobin, hematocrit, platelet count, absolute neutrophil 
count (ANC) and white blood cell (WBC) count and differential. 

7.2.5 Metabolic, Clearance, and Interaction Workup 

Not done. 

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 

No analysis done. 

7.3 Major Safety Results 

7.3.1 Deaths 

All 17 subjects enrolled in this trial who died while on study had evidence of  
progressive disease at the time of death as would be expected in the study population. 
No deaths were attributed to the study drug by the investigator.  

7.3.2 Nonfatal Serious Adverse Events 

The nonfatal adverse events excluding hematologic and infectious that were classified 
as serious were reported in 5 subjects these included fever (n=3), impaired renal 
function, back pain and worsening chest pain. One subject who died with progressive 
leukemia was reported to have tumor lysis syndrome. 

As expected in this population subjects with relapsed of resistant leukemia,  
hematologic cytopenias were documented in virtually every patient, and infections were 
reported in more than half the subjects enrolled. 

7.3.3 Dropouts and/or Discontinuations 

The majority of patients (n=41) were removed from the trial due to lack of response and 
progressive leukemia. 
� Subject 001001 in the 90 mg/m2 cohort was removed from the trial to undergo an 

HSCT. 
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� Subject 300002 in the 120 mg/m2 cohort was removed from the trial on day 23 at 
his parent’s request. 

7.3.4 Significant Adverse Events 

The Warnings and Precautions section of the bendamustine hydrochloride label 
includes the following: myelosuppresssion, infections, infusion reactions and 
anaphylaxis, tumor lysis syndrome, skin reactions specifically Stevens-Johnson 
Syndrome and toxic epidermal necrolysis, other malignancies, and extravasation. 

� Myelosuppression - All subjects had documented myelosuppression.  
� Infection - More than half of the patients had documented infections. 
� Infusion reactions and anaphylaxis – There were 2 reports of allergic reaction. 

These were associated with antibiotics not bendamustine.  
� Tumor lysis syndrome – There was one report of tumor lysis syndrome, but the 

details of the incident were not well documented. 
� Skin reactions - There were no reports of Stevens-Johnson Syndrome, or toxic 

epidermal necrolysis. Rashes were reported in 6 subjects and were considered 
to be related to bendamusitine. These were categorized as grade 1or 2. 

� Extravasation – There were no reports of drug extravasations, this would be 

(b) (4)

unlikely because all children with relapsed or refractory leukemia would be 
expected to have central venous catheters. 

7.3.5 Submission Specific Primary Safety Concerns 

See section 7.3.4. 

7.4 Supportive Safety Results 
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7.4.1 Common Adverse Events 

The Applicant’s tables summarizing the adverse events the occurred in ≥ 15% of 
patients is presented below. (copied from submission eCTD Efficacy Supplement 
submitted 12/27/11 Section 5.3.3.2.3 2046 eCTD Body pages 76 to 80) 

Table 9: Adverse Events Occurring in at Least 15% of Patients 
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7.4.2 Laboratory Findings 

� Hematologic values were abnormal as expected in every subject.  
� Elevated transaminases (AST, ALT) were documented in 34 subjects, of these 2 

subjects had grade 3 elevations. 
� Abnormal (≤ grade 2) bilirubin was documented in 2 subjects  
� Elevated creatinine (≤ grade 2) was documented in 6 patients 

7.4.3 Vital Signs 

Vital sign measurements were performed only during the initial treatment cycle. No 
specific conclusions can be made from this data.  

7.4.4 Electrocardiograms (ECGs) 

ECGs were not performed as a component of this trial. 

7.4.5 Special Safety Studies/Clinical Trials 

Not applicable.  

7.4.6 Immunogenicity 

No allergic reactions related to bendamustine were reported. 

7.5 Other Safety Explorations 

These were not analyzed. 

7.6 Additional Safety Evaluations 

These were not analyzed. 
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8 Postmarket Experience 
The applicant includes postmarketing data on pediatric patients included in the 
Cephalon pharmacovigilance database. A total of 46 reports (44 serious, 2 non-serious) 
with 94 adverse events were identified in the database. There were 15 fatal case 
reports identified. None of the 15 fatal outcomes was attributable to bendamustine 
treatment. In 14 of the 15 reports, the cause of death was associated with progression 
of the patient’s underlying malignancy. In the remaining report, the fatal outcome was 
due to multi-organ failure associated with aspergillus sepsis and to the patient’s 
disease. 

The events identified in this review are consistent with the known safety profile 
of bendamustine and are associated with the patients’ underlying disease. 
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9 Appendices 

9.1 Labeling Recommendations 

Applicant suggested revision 
(b) (4)

FDA 
Agree 

Applicant suggested revision 
Remove apostrophe “s” from Hodgkin throughout label 

FDA 
Agree 

Applicant suggested revision 
Change Post-Marketing to Postmarketing throughout label 

FDA 
Agree 

Applicant suggested revision 
(b) (4)
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(b) (4)

FDA 
In section 5.2 infections FDA has added adult and pediatric to describe patients in 
clinical trials 

FDA has revised Section 8.4 Pediatric Use 
8.4 Pediatric Use 

The effectiveness of TREANDA in pediatric patients has not been established. 

TREANDA was evaluated in a single phase 1/2 trial. The pediatric patients had a safety 

profile consistent with that seen in adults, and no new safety signals were identified. 


The trial included pediatric patients from 1 to 19 years of age with relapsed or refractory 
acute leukemia, including 27 patients with acute lymphocytic leukemia (ALL) and 16 
patients with acute myeloid leukemia (AML). TREANDA was administered as an 
intravenous infusion over 60 minutes on Days 1 and 2 of each 21 day cycle. Doses of 
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90 and 120 mg/m2 were evaluated. The phase 1 portion of the study determined that 
the recommended phase 2 dose of TREANDA in pediatric patients was 120 mg/m2. 

A total of 32 patients entered the phase 2 portion of the study at the recommended dose 
and were evaluated for response. There was no treatment response (CR+ CRp) in any 
patient at this dose. However, there were 2 patients with ALL who achieved a CR at a 
dose of 90 mg/m2 in the Phase 1 portion of the study. 

In the above mentioned pediatric trial, the pharmacokinetics of TREANDA at 90 to 120 
mg/m2 were evaluated in 38 patients aged 1 to 19 years (median age of 10 years). The 
single dose and multiple dose total systemic exposure (AUC) of bendamustine and its 
metabolites were dose-proportional over the dose range studied. 

The geometric mean body surface adjusted clearance of bendamustine was 14.2 
L/h/m2. The exposures (AUC0-24 and Cmax) to bendamustine in pediatric patients 
following a 120-mg/m2 intravenous infusion over 60-minutes were similar to those in 
adult patients following the same 120-mg/m2 dose. 

(b) (4)

Applicant suggested revision 6/6/12 

From: 

FDA version Section 8.4 Pediatric Use 

In the above mentioned pediatric trial, the pharmacokinetics of TREANDA at 90 to 120 

mg/m2 were evaluated in 38 patients aged 1 to 19 years (median age of 10 years). 


To: 

In the above-mentioned pediatric trial, the pharmacokinetics of TREANDA at 90 and 

120 mg/m2 doses were evaluated in 5 and 38 patients, respectively, aged 1 to 19 years 

(median age of 10 years). 


FDA agrees with this revison. 
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9.2 Original Written Request (1/19/10) 
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9.3 Revised Written Request Amendment 2 (9/23/10)  
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9.4 Revised Written Request Amendment 3 (7/7/11)  
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9.5 Pediatric Exclusivity Board Meeting 

This application was discussed at the Pediatric Exclusivity Board on 5/22/12. The 
decision was made to grant exclusivity. 
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9.6 Abbreviations  

ALL    Acute lymphoblastic leukemia 
ALT    Alanine aminotransferase 
AML    Acute myeloid leukemia 
ANC    Absolute neutrophil count 
AST    Aspartate aminotransferase 
ANC    Absolute neutrophil count 
BSA    Body surface area 
BUN    Blood urea nitrogen 
CLL    Chronic lymphocytic leukemia 
CR    Complete response 
CRp Complete response without platelet recovery 
CRF    Clinical report form 
CTCAE Common Terminology Criteria for Adverse Events 
DOR    Duration of remission 
DLT    Dose limiting toxicity 
ECG Electrocardiograms 
GCP    Good clinical practice 
HSCT Hematopoietic stem cell transplantation 
ICH International Conference on Harmonization 
IV Intravenous 
LDH    Lactic dehydrogenase 
MTD    Maximum tolerated dose 
MedDRA   Medical Dictionary for Regulatory Activities 
NCI    National Cancer Institute 
NHL    Non Hodgkin lymphoma 
ORR    Overall response rate 
PD Pharmacodynamic 
PK Pharmacokinetic 
PR    Partial response 
PWR    Pediatric Written Request 
RPD    Recommended pediatric dose 
ULN    Upper limit of normal 
WBC    White blood cell 
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