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1 Recommendations 

I recommend that Pediatric Exclusivity be granted for Xeloda (capecitabine) and that the 
relevant information obtained from pediatric studies of capecitabine be incorporated into 
the Xeloda package insert. This recommendation is based on the review finding that 
the Application Holder fairly responded to all of the elements in the Pediatric Written 
Request (PWR). 

The adverse event profile of capecitabine in the pediatric population studied appears to 
be similar to that of the adult population. However, the pediatric studies failed to 
demonstrate that capecitabine is effective in the treatment of pediatric patients with 
newly diagnosed non-disseminated intrinsic infiltrating brainstem glioma (IBSG).  
Therefore, use of capecitabine in this population is not recommended. 

2 Introduction and Regulatory Background 

2.1 Product Information 

Established Name: Capecitabine 

Proprietary Name: Xeloda® 

Applicant: Hoffmann-LaRoche, Inc./Genentech, Inc. 

Pharmacological Class: nucleoside metabolic inhibitor 

Mechanism of Action: Enzymes convert capecitabine to 5-fluorouracil (5-FU) in vivo. 
Normal cells and tumor cells metabolize 5-FU to 5-fluoro-2’-deoxyuridine 
monophosphate (FdUMP) and 5-fluorouridine triphosphate (FUTP). These metabolites 
cause cellular injury by two different mechanisms. First, FdUMP and the folate cofactor, 
N5-10-methylenetetrahydrofolate, bind to thymidylate synthase (TS) to form a covalently 
bound ternary complex. This binding inhibits the formation of thymidylate from 
2’-deoxyuridylate. Thymidylate is the necessary precursor of thymidine triphosphate, 
which is essential for the synthesis of DNA; therefore, a deficiency of this compound 
can inhibit cell division. Second, nuclear transcriptional enzymes can mistakenly 
incorporate FUTP in place of uridine triphosphate (UTP) during the synthesis of RNA. 
This metabolic error can interfere with RNA processing and protein synthesis. 

Proposed Indication: There is no proposed pediatric indication. 

2.2 Rationale for Pediatric Studies of Capecitabine 

The rationale for studying capecitabine in pediatric patients with newly diagnosed non-
disseminated intrinsic infiltrating brainstem glioma (IBSG) relates to the mechanism of 
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action of capecitabine and the unmet medical need in this pediatric population.  IBSG 
comprise approximately 15 to 20 percent of all central nervous system tumors occurring 
in pediatric patients1. The average age at diagnosis is five to nine years 2. 
Approximately 80% of pediatric brainstem gliomas arise within the pons, and the 
majority of pontine tumors are IBSGs.  Although thankfully rare, with only approximately 
150 new pediatric diagnoses per year in the United States3, these tumors are typically 
high grade, locally infiltrative, and incurable with standard therapy.  

Current standard of care consists of radiation therapy and palliative management of 
symptoms. Patients are also typically treated with corticosteroids to ameliorate 
symptoms related to peri-tumoral edema.  Surgery is generally not performed outside of 
the context of a clinical trial due its potential to lead to morbidities related to 
complications from surgery involving the brainstem. Radiation therapy, consisting of 54-
59 Gy administered in 1.8 Gy fractions five times per week over six weeks, can result in 
dramatic tumor shrinkage; unfortunately, this tumor shrinkage is generally short-lived.  
The median survival of patients with intrinsic brainstem glioma is approximately 10 
months and the two-year overall survival rate is less than 10 percent4. Although over 
twenty clinical trials have been conducted to investigate a variety of treatment regimens 
over the past two decades, the prognosis for patients with this disease remains dismal5. 
To date, no treatment, either administered prior to, concurrently with, or following 
radiation therapy, has been shown to increase survival in patients compared to 
administration of radiation therapy and palliative measures alone. 

The rate-limiting and final step in the intratumoral conversion of capecitabine to 5-FU is 
performed by thymidine phosphorylase (TP).  Cell culture and human xenograft models 
have shown that capecitabine activity correlates with the level of TP expression, and 
radiation has been shown to induce TP in glioblastoma xenografts. Additionally, 
capecitabine has shown activity as a radiosensitizer in metastatic brain lesions. 

2.3 Summary of Presubmission Regulatory Activities 

Capecitabine is approved for the following indications in adults: 

	 as a single agent for adjuvant treatment of Dukes’ C colon cancer in patients who 
have undergone complete resection of the primary tumor when treatment with 
fluoropyrimidine therapy alone is preferred 

	 as a single agent for first-line treatment of metastatic colorectal carcinoma when 
treatment with fluoropyrimidine therapy alone is preferred 

	 in combination with docetaxel for the treatment of patients with metastatic breast 
cancer after failure of prior anthracycline-containing chemotherapy 

	 as a single agent for the treatment of patients with metastatic breast cancer 
resistant to both paclitaxel and an anthracycline-containing chemotherapy 
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accomplish these objectives, data from the clinical trials submitted with this supplement 
were comprehensively reviewed. Documentation from previous interactions with FDA 
regarding the pediatric development plan for capecitabine, the PWR, and relevant 
published literature were also reviewed. 

4.3 Discussion of Individual Clinical Trials 

Please see the November 4, 2013 clinical pharmacology review performed by Stacy 
Shord, Pharm.D. for a review of Study BP27931. 

4.3.1 Study NO18517 

Study Title 
A phase I trial of capecitabine rapidly disintegrating tablets and concomitant radiation 
therapy in children with newly diagnosed brainstem gliomas and high grade gliomas. 

Protocol Milestones 
This clinical trial was conducted by nine U.S. investigators in the Pediatric Brain Tumor 
Consortium (PBTC) from May 24, 2007 through October 4, 2010. 

Study Objectives
	
The primary objectives of this trial were to estimate the maximum tolerated dose (MTD) 

and evaluate the dose limiting toxicities of capecitabine administered concurrently with 

and following radiation therapy in children with newly diagnosed non-disseminated, 

intrinsic brainstem gliomas or newly diagnosed non-disseminated high-grade gliomas.
	

The secondary objectives of the trial are provided below: 

 To evaluate the safety profile of capecitabine administered concomitantly with 
radiation therapy to pediatric patients 

 To characterize the pharmacokinetics of capecitabine rapidly disintegrating 
tablets and its metabolites 

 To explore the exposure-response relationship for measures of safety and 
effectiveness using pharmacokinetic and pharmacodynamics (PK/PD models) 

	 To make a preliminary assessment of the antitumor activity of capecitabine and 
radiation observed in children with newly diagnosed non-disseminated intrinsic 
brainstem gliomas (IBSG) and high grade gliomas (HGGs) 

	 To estimate distributions of progression-free survival and overall survival for 
patients with IBSG 

	 To characterize radiographic changes in newly diagnosed non-disseminated 
IBSG and HGGs treated with radiation and capecitabine using MRI, perfusion 
and diffusion imaging, and PET scans. 
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Study Design 

Study NO18517 was an open label study consisting of two periods: an 11-week dose-
finding treatment period during which capecitabine was administered concurrently with 
radiation, and a 9-week post-radiation treatment period during which capecitabine was 
administered as a single agent. During the 11-week dose-finding period, patients 
received oral capecitabine film-coated tablets [also called capecitabine rapidly 
disintegrating tablets (capecitabine RDT)] twice daily for 9 weeks beginning within 24 
hours of the start of conventional or conformal volume-based external beam radiation 
therapy, followed by a 2-week break.  It was estimated that the prescribed radiation 
therapy dose would be administered over approximately 6 weeks. During the post-
radiation period, patients received 1250 mg/m2 oral capecitabine twice daily on days 1-
14 of a 21-day cycle for a total of nine weeks (Table 3, copied from protocol). 

Table 3: Capecitabine Dose Levels for Study NO18517 

Source: sNDA submission 

The dose-finding portion of the trial employed a traditional 3+3 dose escalation design.  
The starting dose, 500 mg/m2 twice daily, corresponded to 80% of the maximum 
tolerated dose identified in adults (625 mg/m2 twice daily). Cohorts of three to six 
patients were assigned to successive dose levels using the following rules. 

	 If none of the first three patients experienced a dose limiting toxicity (DLT), then the 
dose was escalated to the next dose level, which enrolled an additional three to six 
patients. 

 If two or more patients experienced a DLT in a cohort, then de-escalation to the prior 
cohort occurred. 

 If exactly one patient out of the first three patients in a cohort experienced a DLT at 
the current dose, then up to three additional patients were treated at this dose. 
o	 If none of these three additional patients experienced a DLT, then the dose was 

escalated to the next level. 
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o	 If one or more of these three patients experienced a DLT, then de-escalation to 
the previous dose occurred. 

The Maximum Tolerated Dose (MTD) was identified as the maximum dose level in 
which six patients were treated without occurrence of more than one DLT. 

Toxicities were graded using NCI Common Terminology Criteria for Adverse Events 
(CTCAE) Version 3.0.  The following adverse events, if considered at least possibly 
related to capecitabine and occurring during the dose-finding period, were considered 
DLT: 

	 Interruption of planned radiation for 5 consecutive days or 10 days total 

	 Any capecitabine-related adverse event that resulted in the need for dose reduction 
or permanent cessation of therapy 

	 Any Grade 4 non-hematologic toxicity 

	 Grade 3 non-hematologic toxicities, except for the following: 
o	 Grade 3 nausea and vomiting of < 5 days duration 
o	 Grade 3 transaminases that returned to baseline within 7 days of study 

drug interruption with a negative re-challenge 
o	 Grade 3 fever or infection of < 5 days duration 

	 Grade 2 non-hematologic toxicity that persisted for more than 7 days and required 
treatment interruption 

	 Any other capecitabine-related adverse event requiring interruption of study drug for 
> 7 days or recurred upon rechallenge. 

	 Grade 4 neutropenia or thrombocytopenia 

	 Grade 3 thrombocytopenia requiring platelet transfusion on more than 2 occasions. 

Eligibility Criteria 

In order to qualify for enrollment, patients had to meet all of the following inclusion 
criteria: 

	 Age: patients were ≥ 3 and ≤ 21 years of age at the time of study entry 

	 Diagnosis: patients must have been newly diagnosed with one of the following 
tumors 
o	 Non-disseminated intrinsic infiltrating brainstem glioma (histoplathologic 


diagnosis not required)
	
o	 Non-disseminated, incompletely resected high-grade glioma confirmed by 

histopathology with evidence of residual measurable tumor on post-operative 
MRI or CT 
 Patients with anaplastic oligodendroglioma were excluded from enrollment 
 Patients must have been registered within 28 days of definitive surgery 
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	 Performance level: Karnofsky Performance Scale or Lansky Performance Score of 
at least 50% assessed within two weeks prior to registration 

	 Prior/Concurrent therapy: Patients must not have received prior chemotherapy, 
radiation therapy, immunotherapy, or bone marrow transplant. Prior dexamethasone 
and surgery were permitted. 

	 Organ function requirements, documented by lab work obtained within two weeks 
prior to registration and one week prior to the start of therapy: 

o	 Absolute neutrophil Count (ANC) ≥ 1,000/µl 
o	 Platelet count ≥ 100,000/µl independent of transfusion 
o	 Hemoglobin ≥ 8 g/dL independent of transfusion 
o	 Creatinine clearance or radioisotope GFR ≥ 70 ml/min/1.73 m2 or a serum 


creatinine within specified age-defined maximum levels
	
o	 Bilirubin ≤ 1.5 X institutional upper limit of normal for age 
o	 SGPT (ALT) ≤ 5 X institutional upper limits of normal for age 

	 Patients of reproductive potential must have agreed to use an acceptable method of 
birth control, including abstinence, during study treatment 

	 Provision of informed consent. 

Exclusion Criteria 

	 Prior receipt of any other anticancer or experimental therapy 

	 Uncontrolled infection 

	 Significant comorbid systemic disease 

	 Hypersensitivity to capecitabine or its components 

	 Dihydropyrimidine dehydrogenase (DPD) deficiency 

	 Requirement for warfarin, sorivudine or chemically related analogues 

	 Pregnancy or lactation. 

Treatment Plan 
Protocol treatment encompassed a 20 week period, including an 11-week dose-finding 
period and a 9 week post-radiation treatment period (Table 4, copied from the 
Applicant’s submission) 
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Table 4: Treatment Schedule for Protocol NO18517 

Source: sNDA submission 

Patients received local irradiation using conventional or conformal, volume-based 
delivery techniques. Radiation was administered in 180 cGy fractions once daily, 5 
days per week, to a total dose of 5580 cGy. 

During the dose-finding period, patients received two doses of capecitabine RDT daily, 
approximately 12 hours apart.  Dosing began within 24 hours of the start of radiation 
therapy and continued for 9 weeks. Tablets were swallowed intact with a full glass of 
water or dispersed in room temperature water. Following completion of the 9 week 
course of capecitabine, patients had a two week break prior to starting the post-
radiation treatment period. 

During the post-radiation treatment period, patients received up to 3 cycles of oral 
capecitabine twice daily, approximately 12 hours apart on Days 1-14 of a 21-day cycle. 

Dose Modifications for Adverse Events 
Capecitabine treatment was immediately suspended for a minimum of 5 days for any 
dose-limiting non-hematological or hematological toxicity.  If the adverse event returned 
to baseline within 7 days of drug interruption, retreatment could be reinitiated at the next 
lower dose level. For patients who experienced DLTs during the dose-finding period 
who tolerated reinitiation of therapy at the next lower dose level, the post-XRT dose was 
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determined on an individual basis based upon the type of toxicity and the timing of the 

DLT. Patients who experienced recurrence of a DLT at the reduced dose were removed 

from study therapy.
	

Concomitant Therapies
	
Patients received corticosteroids as needed to control symptoms of edema and mass 

effect. Febrile neutropenia was managed according to local institutional guidelines. 

Prophylactic use of growth factors was not permitted during the DLT observation period, 

but therapeutic use in patients with complications from neutropenia was permitted with 

the approval of the study chair. Use of loperamide and antiemetics was permitted.
	

Protocol-Specified Discontinuation Criteria 
Patients were discontinued from study therapy for any of the following conditions: 

 unacceptable toxicity 
 progressive disease 
 medical or psychiatric illness rendering the patient incapable of further treatment 
 completion of protocol-defined therapy 
 pregnancy. 

Patients were withdrawn from the study for any of the following reasons: 
 determination that the patient was ineligible for the study 
 withdrawal of consent 
 death 
 completion of the two year follow-up period from the initiation of therapy. 

Study Schedule 
Table 5, copied from the Applicant’s submission, outlines the schedule of assessments 
for Study NO18517. 
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Table 5: Schedule of Assessments for Study NO18517 

Source: sNDA submission 
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4.3.2 Study NO21125 

Study Title 
A phase II trial of capecitabine rapidly disintegrating tablets and concomitant radiation 
therapy in children with newly diagnosed brainstem gliomas 

Protocol Milestones 
This clinical trial was conducted across eight sites by the Pediatric Brain Tumor 
Consortium (PBTC).  The first patient entered the study on May 23, 2007 and the last 
patient entered on May 23, 2011. The data cut-off date for the clinical study report was 
January 31, 2013. 

Study Objectives 
The primary objective of this trial was to estimate the distribution of progression-free 
survival (PFS) for patients with newly diagnosed diffuse IBSGs treated with the 
combination of capecitabine and radiation therapy compared to PBTC historical 
controls. 

The main secondary objectives of the trial are listed below: 

	 To estimate the overall survival distribution and summarize the best tumor 
responses observed prior to treatment failure 

	 To further evaluate the safety profile of capecitabine administered concomitantly 
with radiation therapy to pediatric patients 

	 To further characterize the pharmacokinetics of capecitabine rapidly
	
disintegrating tablets and its metabolites
	

	 To explore the exposure-response relationship for measures of safety and 
effectiveness using pharmacokinetic and pharmacodynamic (PK/PD models). 

Study Design 

Study NO21125 was an open label single-arm study consisting of two periods: an 11-
week period comprising 9 weeks of capecitabine administered at the maximum 
tolerated dose of 650 mg/m2 orally twice daily concurrent with radiation therapy 
identified in Study NO18517, followed by a 2-week break and a 9-week post-radiation 
treatment period in which capecitabine was administered as a single agent (Figure 1, 
copied from the sNDA submission). 
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Figure 1: Treatment Schema for Study N021125 

Source: Clinical Study Report for Protocol NO21125 

The efficacy parameters of overall survival and progression-free survival were 
compared with historical controls derived from 140 similar patients who participated in 
five PBTC-run trials of radiation therapy in combination with other investigational 
products (phase 1 trial PBTC-006, phase 1 and 2 components of PBTC-007, and phase 
1 and 2 components of PBTC-014). 

A pre-specified interim analysis was performed for futility following the 21st PFS event. 
The 21st event occurred on February 7, 2011, and the analysis was completed and sent 
to the data safety monitoring board members for review on February 14, 2011. This 
analysis compared the PFS distributions for patients enrolled and treated on this trial 
with the historical PFS results.  The threshold for stopping the trial for futility was not 
reached, so the study continued as planned. 

Eligibility Criteria 
In order to qualify for enrollment, patients had to meet all of the following inclusion 
criteria: 
 Age: patients were ≥ 3 and < 18 years of age at the time of study entry 
 Diagnosis: patients must have been newly diagnosed with non-disseminated intrinsic 

infiltrating brainstem glioma (histoplathologic diagnosis not required) 
 Performance level: Karnofsky Performance Scale or Lansky Performance Score of 

at least 50% assessed within two weeks prior to registration 
	 Prior/Concurrent therapy: Patients must not have received prior chemotherapy, 

radiation therapy, immunotherapy, or bone marrow transplant. Prior dexamethasone 
and surgery were permitted. 

	 Organ function requirements, documented by lab work obtained within two weeks 
prior to registration and one week prior to the start of therapy: 

o	 Absolute neutrophil Count (ANC) ≥ 1,000/µl 
o	 Platelet count ≥ 100,000/µl independent of transfusion 
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o	 Hemoglobin ≥ 8 g/dL independent of transfusion 
o	 Creatinine clearance or radioisotope GFR ≥ 70 ml/min/1.73 m2 or a serum 

creatinine within specified age-defined maximum levels. 
o	 Bilirubin ≤ 1.5 X institutional upper limit of normal for age 
o SGPT (ALT) ≤ 5 X institutional upper limits of normal for age. 

 Patients of reproductive potential must have agreed to use an acceptable method of 
birth control, including abstinence, during study treatment 

 Provision of informed consent. 

Exclusion Criteria 
 Prior receipt of any other anticancer or experimental therapy 
 Uncontrolled infection 
 Significant comorbid systemic disease 
 Hypersensitivity to capecitabine or its components 
 Dihydropyrimidine dehydrogenase (DPD) deficiency 
 Requirement for warfarin, sorivudine or chemically related analogues 
 Pregnancy or lactation 
 Inability to comply with study procedures. 

Treatment Plan 
Protocol treatment encompassed a 20 week period, including an 11-week radiation 
period and a 9 week post-radiation treatment period (Table 6, copied from submission). 

Table 6: Treatment Schedule for Study N021125 

Source: sNDA submission 

Patients received local irradiation using conformal, volume-based delivery techniques.  
Radiation was administered in 180 cGy fractions once daily, 5 days per week, to a total 
dose of 5580 cGy. 
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During the radiation therapy period, patients received two doses of capecitabine RDT 
daily, approximately 12 hours apart. Dosing began within 24 hours of the start of 
radiation therapy and continued for 9 weeks.  Tablets were swallowed intact with a full 
glass of water or dispersed in room temperature water. Following completion of the 9 
week course of capecitabine, patients had a two week break prior to starting the post-
radiation treatment period. 

Dosing for the entire radiation therapy period was based on the body surface area 
determined within one week prior to the initiation of radiation therapy. Patients initially 
received 650 mg/m2 capecitabine twice daily, which corresponded to the MTD identified 
in Study NO18517 (Table 7, copied from the Applicant’s submission). Patients requiring 
dose reduction due to toxicities received a decreased dose of 500 mg/m2 twice daily. 

Table 7: Capecitabine Dose During Radiation Phase – 650 mg/m2 BID 

Source: Clinical Study Report for Study NO21125 

During the post-radiation treatment period, patients received up to 3 cycles of oral 
capecitabine twice daily, approximately 12 hours apart on Days 1-14 of a 21-day cycle. 
The dose administered was 1250 mg/m2 twice daily. Patients requiring dose reduction 
due to toxicities received a decreased dose of 900 mg/m2 twice daily. 
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Toxicity Monitoring 
Toxicities were graded using NCI Common Terminology Criteria for Adverse Events 
(CTCAE) Version 4.0.  The following adverse events, if considered at least possibly 
related to capecitabine, were considered “unacceptable toxicities”: 
 Any Grade 4 non-hematologic toxicity 
 Grade 3 non-hematologic toxicities, except for the following 

o	 Grade 3 nausea and vomiting of < 5 days duration 
o	 Grade 3 transaminases that returned to baseline or < Grade 1 within 10 

days of study drug interruption with a negative re-challenge 
o	 Grade 3 fever or infection of < 5 days duration 
o Grade 3 electrolyte abnormalities that responded to supplementation 

 Grade 2 non-hematologic toxicity that persisted for more than 10 days and required 
treatment interruption
	

 Grade 4 neutropenia or thrombocytopenia
	
 Grade 3 thrombocytopenia requiring platelet transfusion on more than 2 occasions
	

within a 14 day period. 

Dose Modifications for Adverse Events 
Capecitabine treatment was immediately suspended for a minimum of 5 days for any 
unacceptable toxicity.  If the adverse event returned to baseline or ≤ Grade 1 within 7 
days of drug interruption, retreatment could be reinitiated at the lower dose level.  For 
patients who required dose reduction during the radiation therapy period, the post-
radiation therapy dose was also reduced. Patients who experienced recurrence of an 
unacceptable toxicity at the reduced dose were removed from study therapy. 

Concomitant Therapies 
Patients received corticosteroids as needed to control symptoms of edema and mass 
effect. Febrile neutropenia was managed according to local institutional guidelines.  
Prophylactic use of growth factors was not permitted but therapeutic use in patients with 
complications from neutropenia was permitted with the approval of the study chair. Use 
of pyridoxine for symptomatic or secondary prophylactic treatment of hand-foot skin 
reaction, vitamins, loperamide and antiemetics was permitted. 

Protocol-Specified Discontinuation Criteria 
Patients were discontinued from study therapy for upon occurrence of any of the 
following conditions: 

 unacceptable toxicity requiring permanent discontinuation of therapy 
 progressive disease 
 medical or psychiatric illness rendering the patient incapable of further treatment 
 completion of protocol-defined therapy 
 withdrawal of consent for treatment 
 pregnancy 
 non-compliance with protocol guidelines. 
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Patients were withdrawn from the study for any of the following reasons: 
 determination that the patient was ineligible for the study 
 withdrawal of consent 
 death 
 completion of the three year follow-up period from the initiation of therapy. 

Study Schedule 

Table 8, copied from the Applicant’s submission, outlines the schedule of assessments 
for Study NO21125. 
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Table 8: Schedule of Assessments for Study NO21125 

Source:  Clinical Study Report for Study NO21125. 
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Tumor Response Criteria 

The following criteria were used for assessment of objective response: 

	 Complete response (CR) was defined as complete disappearance on MRI of all 
enhancing tumor and mass effect while on a stable or decreasing dose of 
dexamethasone, accompanied by a stable or improving neurologic examination. 
Response must have been maintained for at least 12 weeks. 

	 Partial Response (PR) was defined as a ≥ 50% reduction in tumor size by bi-
dimensional measurement while on a stable or decreasing dose of 
dexamethasone, accompanied by a stable or improving neurologic examination. 
Response must have been maintained for at least 12 weeks. 

	 Stable disease (SD) was defined as the presence of at least a stable neurologic 
exam while on a stable or decreased dose of dexamethasone, and magnetic 
resonance imaging results that did not meet the requirements for CR, PR, or 
progressive disease (PD). Disease status must have been maintained for a 
minimum of 12 weeks. 

	 Progressive disease (PD) was defined as the presence of progressive neurologic 
abnormalities or worsening neurologic status not explained by causes that were 
not related to tumor progression, a ≥25% increase in tumor bi-dimensional 
measurement compared with the previous scan, the appearance of a new lesion, 
or a requirement for increasing doses of dexamethasone to maintain stable 
neurologic status or imaging. 

5		 Evaluation of the Applicant’s Fulfillment of the 
Requirements of the Pediatric Written Request 

Table 9, adapted from the Applicant’s submission, outlines the items contained in the 
PWR and the information and responses submitted by the Applicant with this sNDA.  
After conducting a thorough interdisciplinary review of the data submitted, the clinical, 
clinical pharmacology, and statistical reviewers concluded that the Applicant fulfilled the 
requirements of the PWR and recommended that pediatric exclusivity be awarded to the 
Applicant. The Pediatric Exclusivity Board provided concurrence with this 
recommendation on August 28, 2013. On September 6, 2013, DOP2 issued a letter 
notifying the Applicant that exclusivity was granted for pediatric studies of capecitabine 
conducted in response to the PWR, effective August 28, 2013, under section 505A of 
the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 355a). 
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6 Review of Efficacy 

Efficacy Summary 

The data submitted with this application did not provide evidence of a treatment benefit 
from administration of capecitabine concurrently with and following standard radiation 
therapy to pediatric patients with newly diagnosed non-disseminated diffuse intrinsic 
brainstem gliomas (IBSGs). 

The Pediatric Written Request (PWR) specified that “In the phase 2 portion of the study, 
the primary endpoint shall be progression-free survival….A comparative assessment 
with recent contemporary cooperative group historical controls will be performed.”  The 
PWR also specified that 44 patients were required for the final analysis of the phase 2 
trial (Study NO21125), including up to 10 patients treated in the phase 1 trial (NO18517) 
with the maximum tolerated dose (MTD) of capecitabine who met the eligibility criteria 
for Study NO21125. 

Reviewer comment: Use of historical controls as a basis for comparison of a treatment 
effect can be fraught with problems due to potential differences in patient populations 
across studies and evolving standards of care and supportive measures that can 
change the natural history of the disease and render comparisons uninterpretable. 
However, because there has been negligible improvement in progression-free survival 
and overall survival in patients with IBSGs over the past few decades, using a historical 
comparator in this case seems reasonable. 

The control population serving as the comparator for the primary endpoint of one-year 
progression-free survival (PFS) rate and the secondary endpoint of one-year overall 
survival (OS) rate consisted of 140 similar pediatric patients who participated in five 
clinical trials of radiation therapy in combination with other investigational products 
conducted by the Pediatric Brain Tumor Consortium (phase 1 trial PBTC-006, phase 1 
and 2 components of PBTC-007, and phase 1 and 2 components of PBTC-014). 

Among the 44 patients with newly diagnosed IBSG enrolled in Study NO18517 and 
Study NO21125 who received capecitabine at the maximum tolerated dose of 
650 mg/m2 twice daily concurrently with radiation followed by 3 cycles at a dose of 
1250 mg/m2 twice daily post-radiation (the ITT population), there was no improvement 
in the one-year progression-free survival rate and one year overall survival rate 
compared to the control population.  The data from Study N021125 failed to reject the 
null hypothesis for the primary endpoint of one-year PFS. There was a negative trend 
in the one-year PFS rate observed in patients treated with capecitabine; the one-year 
PFS rate was 0.08 (90% CI = 0.01, 0.14) for pediatric patients who received 
capecitabine in conjunction with standard radiation therapy, which was not statistically 
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(p=0.058).  This log-rank test cannot be replicated by FDA because the control data 
were not submitted. 

Reviewer note: The PWR did not require submission of the raw data from the control 
population analysis. 

The median time to a PFS event was 4.9 months.  The Kaplan Meier curve for PFS in 
the ITT population, copied from the Applicant’s submission, is depicted in Figure 2. 

Figure 2: Kaplan Meier Curve for PFS in Study NO21125 

Source: Clinical Study Report for Study NO21125 

6.6 Other Endpoints 

The one-year overall survival (OS) rate in the ITT population was 0.42 (90% CI = 0.29, 
0.55), which is similar to the historical control rate of 0.46 provided by the Applicant. A 
total of 38 patients (86.4%) died, and the median time to death was 10.3 months (range 
1.4 months to 22.5 months). At the time of data cut-off (January 31, 2013), three 
patients were lost to follow-up and three patients were known to be alive. 
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The Kaplan Meier curve for OS in the ITT population, copied from the Applicant’s 
submission, is depicted in Figure 3. 

Figure 3: Kaplan Meier Curve for OS in Study NO21125 

Source: Clinical Study Report for Study NO21125 

7 Review of Safety 

Safety Summary 

Clinical review of the safety of capecitabine in patients with newly diagnosed diffuse 
intrinsic brainstem gliomas (IBSGs) was based primarily upon the clinical study report 
for Study NO21125, case report forms, and primary datasets submitted by the 
Applicant. Care should be taken with interpretation of safety data derived from small, 
single arm trials, particularly in the context of a patient population with life-threatening 
brain tumors who typically require concomitant corticosteroid therapy and have 
neurological sequelae due to their underlying disease.  

Overall, the adverse reaction profile of capecitabine was consistent with the known 
adverse reaction profile in adults, with the exception of laboratory abnormalities which 
occurred more commonly in pediatric patients. The most frequently reported laboratory 
abnormalities (per-patient incidence ≥40%) were increased ALT (75%), 
lymphocytopenia (73%), leukopenia (73%), hypokalemia (68%), thrombocytopenia 
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8 Labeling Recommendations 

I recommend that the following information be included in Section 8.4 (Pediatric Use) of 
the Xeloda package insert. 

The safety and effectiveness of XELODA in pediatric patients have not 

been established. No clinical benefit was demonstrated in two single 

arm trials in pediatric patients with newly diagnosed brainstem gliomas 

and high grade gliomas. In both trials, pediatric patients received an 

investigational pediatric formulation of capecitabine concomitantly with 

and following completion of radiation therapy (total dose of 5580 cGy in 

20896180 cGy fractions). The relative bioavailability of the 

investigational formulation to XELODA was similar. 


The first trial was conducted in 22 pediatric patients (median age 
8 years, range 5-17 years) with newly diagnosed non-disseminated 
intrinsic diffuse brainstem gliomas and high grade gliomas. In the dose-
finding portion of the trial, patients received capecitabine with 
concomitant radiation therapy at doses ranging from 500 mg/m2 to 
850 mg/m2 every 12 hours for up to 9 weeks.  After a 2 week break, 
patients received 1250 mg/m2 capecitabine every 12 hours on Days 1-14 
of a 21-day cycle for up to 3 cycles.  The maximum tolerated dose 
(MTD) of capecitabine administered concomitantly with radiation therapy 
was 650 mg/m2 every 12 hours. The major dose limiting toxicities were 
palmar-plantar erythrodysesthesia and alanine aminotransferase (ALT) 
elevation. 

The second trial was conducted in 34 additional pediatric patients with 
newly diagnosed non-disseminated intrinsic diffuse brainstem gliomas 
(median age 7 years, range 3-16 years) and 10 pediatric patients who 
received the MTD of capecitabine in the dose-finding trial and met the 
eligibility criteria for this trial. All patients received 650 mg/m2 

capecitabine every 12 hours with concomitant radiation therapy for up to 
9 weeks. After a 2 week break, patients received 1250 mg/m2 

capecitabine every 12 hours on Days 1-14 of a 21-day cycle for up to 3 
cycles. 

There was no improvement in one-year progression-free survival rate 
and one-year overall survival rate in pediatric patients with newly 
diagnosed intrinsic brainstem gliomas who received capecitabine relative 
to a similar population of pediatric patients who participated in other 
clinical trials. 
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The adverse reaction profile of capecitabine was consistent with the 

known adverse reaction profile in adults, with the exception of laboratory 

abnormalities which occurred more commonly in pediatric patients. The 

most frequently reported laboratory abnormalities (per-patient incidence 

≥40%) were increased ALT (75%), lymphocytopenia (73%), leukopenia 

(73%), hypokalemia (68%), thrombocytopenia (57%), hypoalbuminemia 

(55%), neutropenia (50%), low hematocrit (50%), hypocalcemia (48%), 

hypophosphatemia (45%) and hyponatremia (45%).
	

Reviewer note: For leukopenia, hypokalemia, hypoalbuminemia, neutropenia, low 
hematocrit, hypocalcemia, hypophosphatemia, and hyponatremia, the per-patient 
incidence listed is based upon the laboratory dataset values because they were higher 
than the per-patient incidence derived from the adverse event datasets. 
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