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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA #
Product Name:

205755, ZYKADIA (Ceritinib)

PMR/PMC Description: Safety Trial of Ceritinib with Food

PMR/PMC Schedule Milestones
 Draft protocol submission: Jul-2014  
 Final protocol submission: Sep-2014 
 Interim analysis: 

o Interim analysis report submission: Jul-2016 
 Final analysis: 

o Trial completion: Feb-2017 
o Final report submission: Aug-2017

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement. Check type below and describe.

Unmet need
Life-threatening condition 
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety 
Small subpopulation affected
Theoretical concern
Other

Diarrhea, nausea, vomiting, or abdominal pain occurred in 96% of 255 patients in the clinical trial 
including severe cases in 14% of patients when the recommended dose of ceritinib (750 mg daily) 
was administered under fasted condition, and resulted in dose modification in 38% of patients. The 
food effect study showed an increased exposure by 73% with a high-fat meal and an increased 
exposure by 58% with a low-fat meal as compared to a fasted state. Administration of ceritinib at 
the recommended dose (750 mg daily) with meals may decrease gastrointestinal (GI) toxicity, but 
could lead to increased exposure-related toxicities such as AST/ALT elevations, hyperglycemia, and 
QTc prolongation.

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.”
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PMR/PMC Development Template Last Updated 4/9/2014    Page 2 of 3

3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

Accelerated Approval (subpart H/E)
Animal Efficacy Rule 
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious 
risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk

Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk

Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here.

Conduct a clinical trial to evaluate the systemic exposure and safety of 450 mg ceritinib taken with 
meals and 600 mg ceritinib taken with light meals as compared with that of 750 mg ceritinib taken 
in the fasted states in metastatic ALK-positive NSCLC patients.

The goal of the clinical trial is to determine an exposure-matched dose of ceritinib taken with meals
that decreases GI toxicities without compromising efficacy.

Reference ID: 3485800
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Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)

Continuation of Question 4

Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials
Additional data or analysis required for a previously submitted or expected study/clinical trial 
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease,
background rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process?

PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.

_______________________________________
(signature line for NDAs)
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2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is a 
FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new safety 
information.”

3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

Accelerated Approval (subpart H/E)
Animal Efficacy Rule
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to assess 
or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the FDA 
is required to establish under section 505(k)(3) has not yet been established and is thus not sufficient 
to assess this known serious risk, or has been established but is nevertheless not sufficient to assess 
or identify a serious risk

Study: all other investigations, such as investigations in humans that are not clinical trials as defined 
below (e.g., observational epidemiologic studies), animal studies, and laboratory experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a serious 
risk

Clinical trial: any prospective investigation in which the sponsor or investigator determines the 
method of assigning investigational product or other interventions to one or more human subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the study 
or trial will be performed in a subpopulation, list here.

Not Applicable.

Not Applicable. 
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Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)
Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials

Continuation of Question 4

Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, background 
rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, different disease 
severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine feasibility, 
and contribute to the development process?

Check if this form describes a FDAAA PMR that is a randomized controlled clinical trial 

If so, does the clinical trial meet the following criteria?

There is a significant question about the public health risks of an approved drug
There is not enough existing information to assess these risks
Information cannot be gained through a different kind of investigation
The trial will be appropriately designed to answer question about a drug’s efficacy and safety, and
The trial will emphasize risk minimization for participants as the protocol is developed

Reference ID: 3486368
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PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine the 
safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug quality.

_______________________________________
(signature line for BLAs)
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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA #
Product Name:

205755, ZYKADIA (ceritinib)

PMR/PMC Description: Hepatic Impairment Pharmacokinetic Trial

PMR/PMC Schedule Milestones: Final Protocol Submission: Submitted
Study/Trial Completion: 01/31/2016
Final Report Submission: 06/30/2016
Other:

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement. Check type below and describe.

Unmet need
Life-threatening condition 
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety
Small subpopulation affected
Theoretical concern
Other

The mass balance study suggests that hepatic elimination appears to be the major route of 
elimination. Patients with hepatic impairment may have higher ceritinib exposures than patients 
with normal hepatic function, which may lead to more toxicities.

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.”

The goal of the clinical pharmacokinetic trial is to determine appropriate ceritinib doses in patients 
with moderate or severe hepatic impairment.

Reference ID: 3485722
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3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

Accelerated Approval (subpart H/E)
Animal Efficacy Rule
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious 
risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk

Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk

Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here.

Complete a pharmacokinetic trial to determine the appropriate dose of ceritinib in patients with 
hepatic impairment in accordance with the FDA Guidance for Industry entitled “Pharmacokinetics 
in Patients with Impaired Hepatic Function: Study Design, Data Analysis, and Impact on Dosing 
and Labeling.”

Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)

Reference ID: 3485722



PMR/PMC Development Template Last Updated 4/8/2014    Page 3 of 12

Continuation of Question 4

Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials
Additional data or analysis required for a previously submitted or expected study/clinical trial
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease,
background rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process?

PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.

_______________________________________
(signature line for NDAs)
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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA #
Product Name:

205755, ZYKADIA (ceritinib)

PMR/PMC Description: Drug-Drug Interaction Trial

PMR/PMC Schedule Milestones: Final Protocol Submission: 09/30/2014
Study/Trial Completion: 08/31/2016
Final Report Submission: 02/28/2017
Other:

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement. Check type below and describe.

Unmet need
Life-threatening condition 
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety 
Small subpopulation affected
Theoretical concern
Other

In vitro studies indicate that ceritinib is a time-dependent inhibitor of CYP3A4. Ceritinib may 
increase exposures of concomitant medications with a narrow therapeutic index that are primarily 
metabolized by CYP3A4, which may lead to more toxicities associated with these drugs.

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.”

The goal of the clinical trial is to determine how to dose ceritinib with regard to concomitant 
CYP3A4 sensitive substrates and CYP3A4 substrates with a narrow therapeutic index.

Reference ID: 3485722
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3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

Accelerated Approval (subpart H/E)
Animal Efficacy Rule 
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious 
risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk

Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk

Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here.

Conduct a clinical trial to evaluate the effect of repeat doses of ceritinib on the single dose
pharmacokinetics of midazolam (a sensitive CYP3A4 substrate) in accordance with the FDA 
Guidance for Industry entitled “Drug Interaction Studies – Study Design, Data Analysis, 
Implications for Dosing, and Labeling Recommendations.” 

Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)

Reference ID: 3485722
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Continuation of Question 4

Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials
Additional data or analysis required for a previously submitted or expected study/clinical trial 
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease,
background rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process?

PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.

_______________________________________
(signature line for NDAs)
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PMR/PMC Development Template Last Updated 4/8/2014    Page 7 of 12

PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA #
Product Name:

205755, ZYKADIA (ceritinib)

PMR/PMC Description: Drug-Drug Interaction Trial

PMR/PMC Schedule Milestones: Final Protocol Submission: 09/30/2014
Study/Trial Completion: 08/31/2016
Final Report Submission: 02/28/2017
Other:

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement. Check type below and describe.

Unmet need
Life-threatening condition 
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety 
Small subpopulation affected
Theoretical concern
Other

In vitro studies indicate that ceritinib is a reversible inhibitor of CYP2C9. Ceritinib may increase 
exposures of concomitant medications with a narrow therapeutic index that are primarily 
metabolized by CYP2C9, which may lead to more toxicities associated with these drugs.

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.”

The goal of the clinical trial is to determine how to dose ceritinib with regard to concomitant 
CYP2C9 sensitive substrates and CYP2C9 substrates with a narrow therapeutic index.

Reference ID: 3485722
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3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

Accelerated Approval (subpart H/E)
Animal Efficacy Rule 
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious 
risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk

Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk

Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here.

Conduct a clinical trial to evaluate the effect of repeat doses of ceritinib on the single dose
pharmacokinetics of warfarin (a sensitive CYP2C9 substrate) in accordance with the FDA 
Guidance for Industry entitled “Drug Interaction Studies – Study Design, Data Analysis, 
Implications for Dosing, and Labeling Recommendations.” 

Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)

Reference ID: 3485722
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Continuation of Question 4

Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials
Additional data or analysis required for a previously submitted or expected study/clinical trial 
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease,
background rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process?

PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.

_______________________________________
(signature line for NDAs)
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PMR/PMC Development Template

This template should be completed by the PMR/PMC Development Coordinator and included for each
PMR/PMC in the Action Package.

NDA/BLA #
Product Name:

205755, ZYKADIA (ceritinib)

PMR/PMC Description: Drug-Drug Interaction Trial

PMR/PMC Schedule Milestones: Final Protocol Submission: 01/31/2015
Study/Trial Completion: 08/31/2015
Final Report Submission: 02/29/2016
Other:

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement. Check type below and describe.

Unmet need
Life-threatening condition 
Long-term data needed
Only feasible to conduct post-approval
Prior clinical experience indicates safety 
Small subpopulation affected
Theoretical concern
Other

Ceritinib is a weak base with pH-dependent solubility in vitro. Ceritinib is soluble in 250 mL at pH 
1.0, but becomes poorly soluble as pH increases (0.0002 mg/mL at pH 6.8). Gastric acid reducing 
agents may decrease the solubility of ceritinib by increasing stomach pH, and therefore would 
change the pharmacokinetic profile of ceritinib and require dose adjustment. 

2. Describe the particular review issue and the goal of the study/clinical trial. If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.”

The goal of the clinical pharmacokinetic trial is to determine how to dose ceritinib with regard to 
concomitant gastric acid reducing agents.

Reference ID: 3485722
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3. If the study/clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

- Which regulation?

Accelerated Approval (subpart H/E)
Animal Efficacy Rule 
Pediatric Research Equity Act
FDAAA required safety study/clinical trial

- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply)

Assess a known serious risk related to the use of the drug?
Assess signals of serious risk related to the use of the drug?
Identify an unexpected serious risk when available data indicate the potential for a serious 
risk?

- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as:

Analysis of spontaneous postmarketing adverse events?
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk

Analysis using pharmacovigilance system?
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk

Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments?
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk

Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects?

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here.

Conduct a clinical trial to evaluate if proton pump inhibitors, H2-receptor antagonists, and antacids 
alter the bioavailability of ceritinib and to determine how to dose ceritinib with regard to 
concomitant gastric acid reducing agents. 

Required

Observational pharmacoepidemiologic study 
Registry studies
Primary safety study or clinical trial
Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety
Thorough Q-T clinical trial
Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology)
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Continuation of Question 4

Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety)
Pharmacokinetic studies or clinical trials
Drug interaction or bioavailability studies or clinical trials
Dosing trials
Additional data or analysis required for a previously submitted or expected study/clinical trial 
(provide explanation)

Meta-analysis or pooled analysis of previous studies/clinical trials
Immunogenicity as a marker of safety
Other (provide explanation)

Agreed upon:

Quality study without a safety endpoint (e.g., manufacturing, stability)
Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease,
background rates of adverse events)
Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E
Dose-response study or clinical trial performed for effectiveness
Nonclinical study, not safety-related (specify)

Other

5. Is the PMR/PMC clear, feasible, and appropriate?

Does the study/clinical trial meet criteria for PMRs or PMCs?
Are the objectives clear from the description of the PMR/PMC?
Has the applicant adequately justified the choice of schedule milestone dates?
Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process?

PMR/PMC Development Coordinator:
This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.

_______________________________________
(signature line for NDAs)
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Department of Health and Human Services 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

Office of Medical Policy  
 

PATIENT LABELING REVIEW 

 
Date: 

 

March 28, 2014  
 
To: 

 
Patricia Keegan, MD 
Director 
Division of Oncology Products 2 (DOP2) 

 
Through: 

 
LaShawn Griffiths, MSHS-PH, BSN, RN  
Associate Director for Patient Labeling  
Division of Medical Policy Programs (DMPP) 
 
Barbara Fuller, RN, MSN, CWOCN 
Team Leader, Patient Labeling  
Division of Medical Policy Programs (DMPP) 

 
From: 

 

Sharon R. Mills, BSN, RN, CCRP 
Senior Patient Labeling Reviewer 
Division of Medical Policy Programs (DMPP) 

Quynh-Van Tran, PharmD, BCPP 
Regulatory Review Officer 
Office of Prescription Drug Promotion (OPDP) 

Subject: Review of Patient Labeling: Patient Package Insert (PPI) 
 

Drug Name 
(established name):   

ZYKADIA (ceritinib) 
 

Dosage Form and 
Route: 

capsules, for oral use 

Application 
Type/Number:  

NDA 205-755 

Applicant: Novartis Pharmaceuticals Corporation 
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1 INTRODUCTION 

On December 24, 2013, Novartis Pharmaceuticals Corporation submitted for the 
Agency’s review an original New Drug Application (NDA) 205-755 for ZYKADIA 
(ceritinib) capsules, with the proposed indication for the treatment of patients with 
anaplastic lymphoma kinase (ALK)-positive metastatic non-small cell lung cancer 
(NSCLC) who have progressed on or are intolerant to crizotinib. 

This collaborative review is written by the Division of Medical Policy Programs 
(DMPP) and the Office of Prescription Drug Promotion (OPDP) in response to a 
request by the Division of Oncology Products 2 (DOP2) on January 13, 2014, and 
January 9, 2014, respectively, for DMPP and OPDP to review the Applicant’s 
proposed Patient Package Insert (PPI) for ZYKADIA (ceritinib) capsules.   

 
2 MATERIAL REVIEWED 

• Draft ZYKADIA (ceritinib) PPI received on December 24, 2013, revised by the 
Review Division throughout the review cycle, and received by DMPP and OPDP 
on March 25, 2014.  

• Draft ZYKADIA (ceritinib) Prescribing Information (PI) received on December 
24, 2013, revised by the Review Division throughout the review cycle and 
received by DMPP and OPDP on March 25, 2014. 

• Approved Xalkori (crizotinib) comparator labeling dated November 20, 2013.  

 
3 REVIEW METHODS 

To enhance patient comprehension, materials should be written at a 6th to 8th grade 
reading level, and have a reading ease score of at least 60%. A reading ease score of 
60% corresponds to an 8th grade reading level.  In our review of the PPI the target 
reading level is at or below an 8th grade level. 

Additionally, in 2008 the American Society of Consultant Pharmacists Foundation 
(ASCP) in collaboration with the American Foundation for the Blind (AFB) 
published Guidelines for Prescription Labeling and Consumer Medication 
Information for People with Vision Loss. The ASCP and AFB recommended using 
fonts such as Verdana, Arial or APHont to make medical information more 
accessible for patients with vision loss.  We have reformatted the PPI document 
using the Verdana font, size 10. 

In our collaborative review of the PPI we have:  

• simplified wording and clarified concepts where possible 

• ensured that the PPI is consistent with the Prescribing Information (PI)  

• removed unnecessary or redundant information 

• ensured that the PPI is free of promotional language or suggested revisions to 
ensure that it is free of promotional language 

Reference ID: 3479664



   

• ensured that the PPI meets the criteria as specified in FDA’s Guidance for 
Useful Written Consumer Medication Information (published July 2006) 

• ensured that the PPI is consistent with the approved comparator labeling where 
applicable 

 
4 CONCLUSIONS 

The PPI is acceptable with our recommended changes. 
 
5 RECOMMENDATIONS 

• Please send these comments to the Applicant and copy DMPP and OPDP on the 
correspondence.  

• Our collaborative review of the PPI is appended to this memorandum.  Consult 
DMPP and OPDP regarding any additional revisions made to the PI to determine 
if corresponding revisions need to be made to the PPI.   

 Please let us know if you have any questions.  
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****Pre-decisional Agency Information**** 

    
 

Memorandum 
 
Date:  March 27, 2014 
  
To:  Karen Boyd, M.S. 
  Senior Regulatory Health Project Manager 
  Division of Oncology Products 2 (DOP2) 
 
From:   Quynh-Van Tran, PharmD, BCPP 
  Regulatory Review Officer 
  Office of Prescription Drug Promotion (OPDP)    
 
Subject: ZYKADIA® (ceritinib) capsules, for oral use (Zykadia) 
  NDA# 205755 
  OPDP Review of Prescribing Information (PI) and    
  carton/container labeling 
 
   
Thank you for the opportunity to review and provide our comment on the 
proposed labeling for Zykadia.  OPDP has reviewed the proposed PI (FDA 
version emailed to OPDP on March 25, 2014) and our comments are 
incorporated therein (e.g., OPDP QVT. . .).   
 
We have no comment on the proposed container labeling for Zykadia (version 
submitted to the FDA on March 14, 2014). 
 
If you have any questions, please contact Quynh-Van Tran at (301) 796-0185, or 
quynh-van.tran@fda.hhs.gov. 
 

FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion  
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LABEL AND LABELING REVIEW 
Division of Medication Error Prevention and Analysis (DMEPA)  

Office of Medication Error Prevention and Risk Management (OMEPRM) 
Office of Surveillance and Epidemiology (OSE) 

Center for Drug Evaluation and Research (CDER) 
 

*** This document contains proprietary information that cannot be released to the public*** 
 

Date of This Review: March 24 2014 

Requesting Office or Division: Division of Oncology Products 2 (DOP2) 

Application Type and Number: NDA 205755 

Product Name and Strength: Zykadia (Ceritinib) Capsules, 150 mg  

Product Type: Single Ingredient 

Rx or OTC: Rx 

Applicant/Sponsor Name: Novartis Pharmaceuticals Corporation 

Submission Date: March 14, 2014 

OSE RCM #: 2014-72-1 

DMEPA Primary Reviewer: Otto L. Townsend, PharmD 

DMEPA Team Leader: Chi-Ming (Alice) Tu, PharmD 
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1. REASON FOR REVIEW 
 
This review evaluates the revised container labels for Zykadia , NDA 205755, submitted on 
March 14, 2014 from Novartis for areas of vulnerability that could lead to medication errors.  
DMEPA previously reviewed the proposed container labels under OSE Review # 2014-72 (See 
DARRTS labeling review dated February 4, 2014).   

 
2. MATERIALS REVIEWED  
We considered the materials listed in Table 1 for this review.  The Appendices provide the 
methods and results for each material reviewed.   

 

Table 1.  Materials Considered for this Label and Labeling Review 

Material Reviewed Appendix Section (for Methods 
and Results) 

Product Information/Prescribing Information A  

FDA Adverse Event Reporting System (FAERS) B (N/A) 

ISMP Newsletters C (N/A) 

Previous DMEPA Reviews D  

Human Factors Study (if applicable)  E (N/A) 

Other (previously reviewed container labels) F  

Container Label, Carton Labeling, and Instructions 
for Use or Medication Guide (if applicable) 

G  

N/A=not applicable for this review  
 

 

3. OVERALL ASSESSMENT OF THE MATERIALS REVIEWED 
 
Novartis has incorporated the recommended changes into the revised container labels 
submitted on March 14, 2014.  
 
4. CONCLUSION & RECOMMENDATIONS 
We conclude that the revised container labels submitted on March 14, 2014 are acceptable. 
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED  
 
APPENDIX A.  PRODUCT INFORMATION/PRESCRIBING INFORMATION 
Table 2 presents relevant product information for Ceritinib that Novartis submitted on March 
14, 2014.  
 
Table 2. Relevant Product Information for Ceritinib 

Active Ingredient Ceritinib 

Indication  Treatment of patients with  metastatic 
non-small lung cancer (NSCLC) who have  

 

Route of Administration Oral 

Dosage Form Capsule 

Strength 150 mg 

Dose and Frequency 750 mg (5 x 150 mg capsules) once daily 

How Supplied High-density polyethylene (HDPE) bottles containing 70 
capsules for commercial use  

  

Storage Store at 25°C (77°C); excursions permitted between 15°C 
and 30°C (59°F to 86°F). 
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APPENDIX D.  PREVIOUS DMEPA REVIEWS 
 
As discussed in Section 1 – Reason for Review, DMEPA previously reviewed the proposed 
container labels under OSE Review # 2014-72 (See DARRTS labeling review dated February 4, 
2014).
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Page 3        NDA 205755                                   Clinical Inspection Summary:  
  Ceritinib  
 
  

 

It was planned that 40 patients would be enrolled in the dose-escalation phase including at least 
6 patients treated at the MTD level. During the expansion phase, up to 310 patients could be 
enrolled (including all patients treated at the RD during the dose-escalation phase who were 
eligible for the safety set) with at least 25 and up to 100 patients in each of NSCLC arms 
(Arms 1A, 1B and 2), and approximately 10 patients in Arm 3. A total of 304 patients were 
treated with LDK378 in the study, including 59 patients from the dose-escalation phase 
(including 10 patients at 750 mg) and 245 patients from the expansion phase treated at 
LDK378 750 mg - Arm 1A (109 patients), Arm 1B (47 patients), and Arm 2 (81 patients) and 
Arm 3 (8 patients). 
 
The study was conducted at 20 centers in 11 countries including Asia, Australia, Europe, and 
North America (US: 6 centers; Canada: 1 center).  This study was conducted under IND 
109272.    
 
Three clinical sites were chosen for inspection: Site 0201 (Prof. Dongwan Kim, Seoul S.  
Korea), Site 0504 (Dr. Alice Shaw, Boston, Massachusetts), and Site 0505 (Dr. Ranee Mehra, 
Philadelphia), based on enrollment of large numbers of study subjects.  The applicant, 
Novartis, and the blinded independent radiological review committee (BIRC, CRO  

) were chosen to assess overall performance of this single pivotal study. 
  

II. RESULTS (by Site): 
 
Name of CI or Sponsor/CRO, 
Location 

Protocol #, Site #, and 
# of Subjects 

Inspection Date Final Classification 
 

CI#1: Prof. Dongwan Kim 
Seoul National University 
Hospital 
Seoul Korea 110 744 
Korea, Republic of  
 

Protocol: 
CLDK378X2101 
 
Site Number: 0201 
 
Number of Subjects: 62 

March 17, 2014 - 
Ongoing 
 

Pending 
 
Interim classification:  To Be 
Determined 

CI#2: Dr. Alice Shaw 
Massachusetts General 
Hospital 
Boston MA 

Protocol: 
CLDK378X2101 
 
Site Number: 0504 
 
Number of Subjects: 55 

February 13-21, 
2014 

Pending 
 
Interim classification: NAI 

CI#3: Dr. Ranee Mehra 
Fox Chase Cancer Center 
Philadelphia PA  
 

Protocol: 
CLDK378X2101 
 
Site Number: 0505 
 
Number of Subjects: 22 

January , 29, 2014 
to 
February 25, 2014 

Pending 
 
Interim classification: VAI 
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Name of CI or Sponsor/CRO, 
Location 

Protocol #, Site #, and 
# of Subjects 

Inspection Date Final Classification 
 

Sponsor: Novartis 
Pharmaceuticals Corporation 
One Health Plaza 
East Hanover, New Jersey 
07936-1080 

Protocol: 
CLDK378X2101 
 
Site Reviewed:  
0201 
0504 
0505 
0061 
0002 

February 4-28, 
2014 

Pending 
 
Interim classification: VAI 

Key to Classifications 
NAI = No deviation from regulations.  
VAI = Deviation(s) from regulations.  
OAI = Significant deviations from regulations.  Data unreliable.   
Pending = Preliminary classification based on information in 483 or preliminary 

communication with the field; EIR has not been received from the field, and complete 
review of EIR is pending. 

 
1. CI#1: – Prof. Dongwan Kim 

Seoul National University 
Hospital 
Seoul Korea 110 744 
Korea, Republic of 

 
a. What was inspected: No information is available at this time. This inspection 

was initiated on or about March 17, 2014 and is currently ongoing. 
 

b. General observations/commentary: No information is available at this time. 
This inspection was initiated on or about March 17, 2014 and is currently 
ongoing. 
 

c. Assessment of data integrity:  No information is available at this time. This 
inspection was initiated on or about March 17, 2014 and is currently ongoing. 

 
Note: This inspection was initiated on or about March 17, 2014 and is currently ongoing.  
The inspection is expected to be completed no later than March 28, 2014.  An inspection 
summary addendum will be generated if preliminary inspectional findings indicate this 
site’s data are unreliable due to significant GCP violations. 
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2. CI#2: – Dr. Alice Shaw 
Massachusetts General Hospital 
Boston, MA 
 

a. What was inspected: The site screened 63 subjects, 55 subjects were enrolled, 
and 37 completed the study.  Study records of 25 subjects were audited.  The 
record audit was conducted in accordance with the clinical investigator 
compliance program, CP 7348.811.  The record audit included comparison of 
source documentation to eCRFs and data listings submitted to NDA 205755, 
with particular attention paid to inclusion/exclusion criteria compliance, 
primary and secondary endpoints, adverse events, treatment regimens, test 
article accountability, protocol deviations, concomitant medications, and subject 
discontinuations.  The FDA investigator also assessed informed consent 
documents, and monitoring reports.  

 
b. General observations/commentary: Generally, the investigator’s execution of 

the protocol was found to be adequate.  The source records audited at this site 
supported the safety and efficacy reported outcomes.  There was no evidence of 
underreporting of adverse events.  Review of source documentation for 
eligibility, randomization, treatment regimens, study drug administration cycles, 
and drug accountability found no discrepancies.  No Form FDA 483 was issued. 
 

c. Assessment of data integrity:  The data for Dr. Shaw’s site, associated with 
Study CLDK378X2101 submitted to the Agency in support of NDA 205755, 
appear reliable based on available information. 

Note: The general observations and actions on inspection are based on preliminary 
communications with the FDA field investigator.  An inspection summary addendum will 
be generated if conclusions change upon receipt and review of the final EIR. 

 
3. CI#3: – Dr. Ranee Mehra 

Fox Chase Cancer Center 
Philadelphia PA 

 
a. What was inspected: The site screened 52 subjects, and 22 subjects were 

enrolled.  Of the 22 enrolled subjects, all received study medication for one or 
more treatment cycle.  At the time of this inspection there were 3 subjects 
continuing to receive study drug on protocol.  The study records of all 22 
enrolled subjects were audited.  The record audit was conducted in accordance 
with the clinical investigator compliance program, CP 7348.811.  The record 
audit included comparison of source documentation to eCRFs and data listings 
submitted to NDA 205755, with particular attention paid to inclusion/exclusion 
criteria compliance, adverse events, treatment regimens, and reporting of AEs in 
accordance with the protocol.  The FDA investigator assessed all informed 
consent documents, patient histories, laboratory results, drug accountability, 
concomitant medications, sponsor correspondence, and progress notes.   
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b. General observations/commentary: Generally, the investigator’s execution of 
the protocol was found to be adequate.  The inspection revealed no significant 
deficiencies.  Records and procedures were clear, and generally well organized.  
There was no evidence of underreporting of adverse events.  Review of source 
documentation for eligibility, randomization, treatment regimens, study drug 
administration cycles and drug accountability found no discrepancies.  A Form 
FDA 483 was issued, citing deficiencies in protocol compliance.   
 
Observation 1:  An investigation was not conducted in accordance with the 
investigational plan.   
 

a) Subject #90050 did not meet entry criteria but was enrolled in the study 
at this site. The source documentation provided in the subject study file 
did not adequately confirm subject #90050 met the inclusion criteria for 
ALK translocation in ≥15% of tumor cells as measured by FISH. 

b) The tumor response measurements and brain metastasis assessment were 
not entered in the eCRF for Subject #90044 following CT/MRI scans for 
one cycle. 

c) There were no ECGs performed at required cycles/end of treatment for 
five subjects. 

i. Subject #90039: EOT 
ii. Subject #90042: Cycle 5 

iii. Subject #90043: Cycle 4 
iv. Subject #90044: Cycle 4 and EOT 
v. Subject #90051: EOT 

 
OSI Reviewer Comments:  OSI reviewer Dr. Lauren Iacono-Connors discussed 
these inspectional observations with Medical Officer, Dr. Sean Khozin, on March 
12th, 2014.  While it was agreed that these are clear protocol deviations, Dr. Khozin 
concurred that these should not impact overall study outcomes.  In addition, these 
observations were not systemic at this site and do not represent a trend in 
compliance violations for this site or the overall study.  Therefore, these 
observations should not importantly impact study safety and efficacy assessments. 

 
c. Assessment of data integrity: The data for Dr. Mehra’s site, associated with 

Study CLDK378X2101 submitted to the Agency in support of NDA 205755, 
appear reliable based on available information.  

 
Note: The general observations and actions on inspection are based on preliminary  
communications with the FDA field investigator.  An inspection summary addendum will  
be generated if conclusions change upon receipt and review of the final EIR. 
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4. CRO:  

a. What was inspected: The CRO [BIRC] was inspected in accordance with the 
Sponsor/Monitor/CRO data validation compliance program, CP 7348.810.  The  
inspection included a review of the firm's organization, charters, contracts, 
study plans, system validation records, standard operating procedures, oncology 
and radiology analysis forms, and subject overall endpoints.  Efficacy endpoints 
generated by this CRO were compared to data listings submitted to the 
application.  A total of 294 study subjects endpoints were generated by this 
CRO.  The FDA field investigator reviewed and verified a total of 106 study 
subjects endpoints from the five clinical sites noted in the table above for the 
identified study inspected at this CRO site. 
 

b. General observations/commentary: Records and procedures were adequate, 
and generally well organized.  The primary efficacy endpoint data generated by 
this BIRC and submitted to NDA 205755 were verifiable for the clinical sites 
referred to above; 106 study subjects’ endpoints.  There were no discrepancies.  
Also, there was no evidence of BIRC non-compliance with the Charter.  No 
Form FDA 483 was issued. 
 

c. Assessment of data integrity: The data generated at this site, as it pertains to 
Study CLDK378X2101, were audited in accordance with the sponsor-monitor 
oriented BIMO compliance program, CP 7348.810.  The data from this CRO 
submitted to the Agency in support of NDA 205755 appear reliable. 
 
Note: Observations noted for this CRO are based on preliminary communications with 
the FDA investigator. An inspection summary addendum will be generated if 
conclusions change upon receipt and review of the EIR. 
 

5. Sponsor: – Novartis Pharmaceuticals Corporation 
One Health Plaza 
East Hanover, New Jersey 07936-1080 

 
a. What was inspected: The sponsor was inspected in accordance with the 

Sponsor/Monitor/CRO data validation compliance program, CP 7348.810.  The 
inspection focused on adherence to protocol, and review of the firm’s SOPs, 
monitoring reports and actions related to monitoring deficiencies. Ethics 
Committee/IRB approvals, completed Form FDA 1572s, and communications 
with the sites were also generally covered. The FDA field investigator 
specifically audited subject records from five clinical study sites noted in the 
table above, and assessed the AEs and primary efficacy endpoints. 
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b. General observations/commentary: Records and procedures were clear, and 
generally well organized. Comparison of primary efficacy endpoint data 
reported on the case report forms to the data listings provided with the 
assignment noted no discrepancies. There was evidence of underreporting 
AEs/SAEs by the Sponsor.  This was discovered by Novartis prior to the 
initiation of this inspection.  At the time of the inspection Novartis had already 
brought the discrepancy to the Review Division’s attention, and corrective 
actions were taken. 

 
Monitoring files were reviewed extensively for the sites identified in the 
assignment and selected records from other sites identified during the 
inspection.  While monitoring appeared adequate for the listed sites, the FDA 
field investigator noted that several Monitoring Visit Reports (MVR) for site 
0061 were never written.  In addition, there were protocol deviations, 
specifically; protocol-specified pregnancy tests were missed.  Overall the 
sponsor maintained adequate oversight of study conduct.  A Form FDA 483 was 
issued citing one inspection observation.  
 
Observation 1: Failure to ensure proper monitoring of the study. 
 

a) The sponsor did not report the following protocol deviations in Listing 
16.2.2-1.1 Protocol deviations by treatment group/arm of the Clinical 
Study Report submitted on 8/2/13: 
 
Site 0504 

i. Subject #90037: Pregnancy test not performed at C1D1 on 
6/27/12. 

ii. Subject #90047: Pregnancy test not performed at C1D1 on 
11/26/12, C3D1 on 1/7/13, C4D1 on 1/28/13, and C10D1 on 
6/6/13. 

iii. Subject #90063: Pregnancy test not performed at C2D1 on 
5/28/13. 

Site 0002 
iv. Subject #90006: Pregnancy test not performed at C4D1 on 

3/21/13, C5D1 on 4/11/13, C6D1 on 5/2/13, C7D1 on 5/23/13, 
C8D1 on 6/20/13, C9D1 on 7/4/13, and C10D1 on 7/25/13. 

Site 0201 
v. Subject #90013: Pregnancy test not performed at C4D1 on 

7/24/12. 
 

b) There are no Monitoring Visit Reports for Visits dated 5/16/13 and 
5/29/13 for Site 0061. 

 
OSI Reviewer Comments:  The sponsor concurred with the observations and 
promised immediate corrective actions, and a written response.  While these are 
clear protocol deviations the observations should not importantly impact study 

Reference ID: 3475724

(b) (4)



Page 9        NDA 205755                                   Clinical Inspection Summary:  
  Ceritinib  
 
  

 

safety and efficacy outcomes.  In all cases these subjects were negative for 
pregnancy at screening and based upon available information agreed to use 
protocol-specified contraception while on study.   

 
c. Assessment of data integrity: The data generated at this site, as it pertains to 

Study CLDK378X2101, were audited in accordance with the sponsor-monitor 
oriented BIMO compliance program, CP 7348.810.  The data from this sponsor 
submitted to the Agency in support of NDA 205755 appear reliable. 
 

Note: The general observations and actions on inspection are based on preliminary  
communications with the FDA field investigator.  An inspection summary addendum will  
be generated if conclusions change upon receipt and review of the final EIR. 

 
III. OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 
  

Based on the review of preliminary inspectional findings for clinical investigators Dr. Alice 
Shaw (Site 0504), Dr. Ranee Mehra (Site 0505), the Sponsor, Novartis Pharmaceuticals 
Corporation., and the blinded independent radiological review committee (BIRC, CRO 

) the Study CLDK378X2101data appear reliable based on available 
information.  No preliminary inspectional findings information is available for Prof. Dongwan 
Kim (Site 0201) at this time.  The inspection of Dr. Dongwan Kim is currently ongoing and 
expected to be completed no later than March 28, 2014.  
 
The preliminary classification for clinical investigator Dr. Alice Shaw, and for CRO, 

 is No Action Indicated (NAI).  One clinical site inspected, Dr. 
Ranee Mehra (Site 0505), and the study sponsor, Novartis, were issued a Form FDA 483 citing 
inspectional observations and preliminary classification for each of these inspections is 
Voluntary Action Indicated (VAI).   
 
Audits of the two clinical sites revealed nothing to indicate under-reporting of AEs/SAEs.  In 
addition, the primary efficacy endpoint data were verifiable for 5 clinical sites, including the 3 
clinical sites selected for clinical site inspection, via inspection of the CRO that generated key 
endpoint data.   
 
The inspection of Dr. Mehra’s site (0505) found that there were instances of protocol 
deviations, albeit relatively minor.  Specifically, Subject #90050 did not meet entry criteria in 
that their study file did not adequately confirm inclusion criteria for ALK translocation in 
≥15% of tumor cells as measured by FISH.  In addition, the tumor response measurements and 
brain metastasis assessment were not entered in the eCRF for Subject #90044 following 
CT/MRI scans for one cycle.  Finally, there were no ECGs performed at required cycles and/or 
end of treatment for 5 subjects. OSI reviewer Dr. Lauren Iacono-Connors discussed these 
inspectional observations with Medical Officer, Dr. Sean Khozin, on March 12th, 2014.  While 
it was agreed that these are clear protocol deviations, Dr. Khozin concurred that these should 
not impact overall study outcomes.  In addition, these observations were not systemic at this 
site and do not represent a trend in compliance violations for this site or the overall study.  
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Therefore, these observations should not importantly impact study safety and efficacy 
assessments. 
 
Overall the sponsor maintained adequate oversight of study conduct.  Monitoring files were 
reviewed extensively for the sites identified in the assignment and selected records from other 
sites identified during the inspection.  While monitoring appeared adequate for the listed sites, 
the FDA field investigator noted that several Monitoring Visit Reports (MVR) for Site 0061 
were never written.  In addition, there were protocol deviations, specifically; protocol-specified 
pregnancy tests were occasionally missed.  The sponsor concurred with the observations and 
promised immediate corrective actions, and a written response.  While these are clear protocol 
deviations the observations should not importantly impact study safety and efficacy outcomes. 
 
Although regulatory violations were noted as described above, they are unlikely to 
significantly impact primary safety and efficacy analyses. The overall data for Study 
CLDK378X2101 in support of this application may be considered reliable based on available 
information.  
 
Note: The observations noted above are based on the preliminary communications provided by 
the FDA field investigators. An inspection summary addendum will be generated if 
conclusions change significantly upon receipt and complete review of the EIRs.  In addition, 
the inspection for Dr. Dongwan Kim’s site (0201) is currently ongoing.  This inspection was 
initiated on or about March 17, 2014 and is expected to be completed no later than March 28, 
2014.  An inspection summary addendum will be generated if preliminary inspectional 
findings indicate this site’s data are unreliable due to significant GCP violations. 
 
 
 

 
{See appended electronic signature page} 
 
Lauren Iacono-Connors, Ph.D. 
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 
 

 
CONCURRENCE: 
 
 {See appended electronic signature page} 
 

 Janice Pohlman, M.D., M.P.H. 
Team Leader  
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 

 

Reference ID: 3475724

(b) (4)



Page 11        NDA 205755                                   Clinical Inspection Summary:  
  Ceritinib  
 
  

 

 
CONCURRENCE: 
 

{See appended electronic signature page} 
 

Kassa Ayalew, M.D., M.P.H. 
Acting Branch Chief  
Good Clinical Practice Assessment Branch 
Division of Good Clinical Practice Compliance 
Office of Scientific Investigations 
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DISCUSSION
PREGNANCY AND NURSING MOTHERS LABELING
The Proposed Pregnancy and Lactation Labeling Rule (PLLR) published in May 2008. While 
still complying with current regulations during the time when the Final Rule is in clearance, 
PMHS-MHT is structuring the Pregnancy and Nursing Mothers label information in the spirit 
of the Proposed Rule. The first paragraph in the pregnancy subsection of labeling provides a 
risk summary of available data from outcomes of studies conducted in pregnant women 
(when available), and outcomes of studies conducted in animals, as well as the required 
regulatory language for the designated pregnancy category. The paragraphs that follow 
provide more detailed descriptions of the available human and animal data, and when 
appropriate, clinical information that may affect patient management.  A brief description of 
an available pregnancy exposure registry or pregnancy surveillance program that monitors or 
evaluates pregnancy outcomes with exposure of a drug during pregnancy should be placed in 
the pregnancy subsection.  The goal of this restructuring is to provide relevant animal and 
human data to inform prescribers of the potential risks of the product during pregnancy.  
Similarly for nursing mothers, human data, when available, are summarized. When only 
animal data are available, just the presence or absence of drug in human milk is noted and 
presented in the label, not the amount.  Additionally, information on pregnancy testing, 
contraception, and infertility that has been located in other sections of labeling are now 
presented in a subsection, Females and Males of Reproductive Potential.  

PMHS-MHT notes that pregnancy categories will be eliminated with the publication of the 
PLLR and replaced with clinically relevant information to assist prescribers with benefit/risk 
decision making for using a drug during pregnancy.

There are no human pregnancy data for ceritinib. However, the applicant’s proposed 
pregnancy category D classification is appropriate due to ceritinib’s mechanism of action on 
signaling pathways relating to cell growth, cell-cycle progression, and apoptosis, as well as 
adverse effects observed in animal reproduction studies.

In addition, there are no clinical lactation data with ceritinib and it is not known whether the 
drug or its metabolites are present in human milk. The applicant has recommended against 
breastfeeding with maternal use of ceritinib.  This proposal is appropriate due to the potential 
for serious adverse reactions in a nursing infant if drug is present in breastmilk.  The Nursing 
Mothers regulatory statement (see 21 CFR 201.57(c)(9)(iii)(C)) used for ceritinib 
appropriately conveys the potential infant risk and advises against concurrent lactation and 
maternal use of ceritinib. 

CONCLUSIONS
A pregnancy category D3 is the appropriate classification for ceritinib based on its 
mechanism of action and findings of embryofetal toxicity observed in animal studies.  The 
pregnancy and nursing mothers’ subsections of ceritinib labeling were structured in the spirit 
of the proposed PLLR, while complying with current labeling regulations.   Furthermore, the 

                                                          
3 Pregnancy Category D: There is positive evidence of human fetal risk based on adverse
reaction data from investigational or marketing experience or studies in humans, but potential 
benefits may warrant use of the drug in pregnant women despite potential risks.
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subsection “Females and Males of Reproductive Potential” was added to ceritinib labeling to 
contain contraception information for females of reproductive potential due to the drug’s 
potential embryofetal toxicity.

PMHS-MHT LABELING RECOMMENDATIONS
PMHS-MHT recommends the following revision to the Pregnancy and Nursing Mothers 
sections of ceritinib labeling.  These recommendations were discussed at a labeling meeting 
with OHOP/DOP2 on March 4, 2014.  Final labeling will be negotiated with the applicant 
and may not fully reflect changes suggested here. (See Appendix A for the applicant’s 
proposed pregnancy and nursing mothers labeling)

HIGHLIGHTS OF PRESCRIBING INFORMATION
-----------Warnings and Precautions----------
 Embryofetal Toxicity: Advise females of reproductive potential of potential risk to a fetus

(5.4, 8.1)

5 WARNINGS AND PRECAUTIONS
5.4 Embryofetal Toxicity
Based on its mechanism of action, ceritinib may cause fetal harm when administered to a 
pregnant woman. In animal reproduction studies, administration of ceritinib to rats and 
rabbits during organogenesis at maternal plasma exposures below the recommended human 
dose of 750 mg daily caused dose-related increases in skeletal anomalies in rats and skeletal 
and visceral anomalies in rabbits. If this drug is used during pregnancy, or if the patient 
becomes pregnant while taking this drug, the patient should be apprised of the potential 
hazard to a fetus [see Use in Specific Populations (8.1)].

Reviewer comments: PMHS-MHT recommended the phrase “in animal reproduction 
studies.” However, pharmacology/toxicology preferred using the phrase “in animal studies,” 
which was changed in the current ceritinib label.

8 USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Pregnancy Category D

Risk Summary
There are no data with ceritinib in pregnant women; however, based on its mechanism of 
action, ceritinib may cause fetal harm when administered to a pregnant woman.   In animal 
reproduction studies, administration of ceritinib to rats and rabbits during organogenesis at 
maternal plasma exposures below the recommended human dose caused dose-related 
increases in skeletal anomalies in rats and skeletal and visceral anomalies in rabbits. If this 
drug is used during pregnancy, or if the patient becomes pregnant while taking this drug, the 
patient should be apprised of the potential hazard to a fetus.

Reviewer comments: PMHS-MHT recommended the phrase “in animal reproduction 
studies.” However, pharmacology/toxicology preferred using the phrase “in animal studies,” 
which was changed in the current ceritinib label. 
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Data
Animal data
In an embryo-fetal development study in which pregnant rats were administered daily doses 
of ceritinib during organogenesis, dose-related skeletal anomalies were observed at doses as 
low as 50 mg/kg (less than 50% of the human exposure by AUC at the recommended dose). 
Findings included delayed ossifications and skeletal variations.

In pregnant rabbits administered ceritinib daily during organogenesis, dose related skeletal 
and visceral anomalies, including incomplete ossification, absent or malpositioned 
gallbladder and retroesophageal subclavian cardiac artery were observed at doses equal to or 
greater than 10 mg/kg/day (approximately 13% of the human exposure by AUC at the 
recommended dose).

8.3 Nursing Mothers
It is not known whether ceritinib or its metabolites are present in human milk. Because many 
drugs are present in human milk and because of the potential for serious adverse reactions in 
nursing infants from ceritinib, a decision should be made whether to discontinue nursing or 
to discontinue the drug, taking into account the importance of the drug to the mother.

Reviewer comment: The statement above is standard language from the proposed PLLR 
when there is no lactation information available.

8.8 Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action, ceritinib may cause fetal harm when administered to a 
pregnant woman [see Use in Specific Populations (8.1)].  Advise females of reproductive 
potential to use effective contraception during treatment with ceritinib and for up to 2 weeks
following completion of therapy.

Reviewer Comment:  Continuation of female contraception use after drug therapy is 
generally related to the half-life of a drug.  Drugs usually clear the systemic circulation in 4
to 5 half-lives.  The half-life of ceritinib was measured at 31 to 40 hours.  Therefore, using a 
two week time period for continued contraception after therapy is a conservative approach to 
ensure low to no systemic drug levels.

17 PATIENT COUNSELING INFORMATION
Embryofetal Toxicity
Advise females to inform their doctor if they are pregnant.  Advise females of reproductive 
potential of the potential risk to a fetus.  Advise females of reproductive potential to use 
effective contraception during treatment with ceritinib and for up to 2 weeks following
completion of therapy [see Warnings and Precautions (5.4) and Use in Specific Populations 
(8.1, 8.8)].

Nursing Mothers
Advise females not to breastfeed while taking ceritinib [see Use in Specific Populations 
(8.3)].
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oral LDK378 in adult patients with advanced tumors confirmed to have genetic abnormalities 
in ALK (ALK-positive).

3.5 CLINICAL PHARMACOLOGY

Appendix 6.1 summarizes the key features of LDK378’s clinical pharmacology.

4 SPONSOR’S SUBMISSION

4.1 OVERVIEW

The QT-IRT reviewed the protocol prior to conducting this study under NDA 205755. The
sponsor submitted the study report CLDK378X2101 for the study drug, including electronic 
datasets and waveforms to the ECG warehouse.

4.2 TQT STUDY

4.2.1 Title

A phase I, multicenter, open-label, dose-escalation study of LDK378, administered orally in 
adult patients with tumors characterized by genetic abnormalities in anaplastic lymphoma 
kinase (ALK)

4.2.2 Protocol Number

CLDK378X2101

4.2.3 Study Dates

Initiation Date: 24 Jan 2011
Cut-Off Date: 02 Aug 2013

4.2.4 Objectives

Primary objective:  To determine the maximum tolerated dose (MTD) of LDK378 as a 
single agent when administered orally to adult patients with tumors characterized by genetic 
abnormalities in ALK.

Secondary objectives:
 To characterize the safety and tolerability of LDK378, including both acute and 

chronic toxicities.
 To characterize single and multiple-dose PK of LDK378.
 To assess anti-tumor activity of LDK378 as a single agent when administered orally 

to adult patients with tumors characterized by genetic abnormalities in ALK at 
recommended dose (RD) by CT/MRI.

Exploratory objectives:
 To identify mutations in the ALK gene or other molecular abnormalities associated 

with clinical progression after treatment with an ALK inhibitor in tumor samples 
collected during the pre-screening period in cases where ALK testing was performed 
centrally.

 To assess overall survival (OS) in patients treated with LDK378.
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4.2.5 Study Description

4.2.5.1 Design

This was a first-in-human, phase 1, open-label, a dose-escalation and expansion study of oral 
once-daily, continuous dosing of LDK378.  The dose-escalation phase enrolled patients with
ALK-positive tumors to determine the MTD/RD, safety, single and multiple-dose PK, and
anti-tumor activity of LDK378. The dose-escalation phase was followed by an expansion
phase wherein ALK-positive patients were enrolled based on type of advanced tumor
(predominantly NSCLC), and prior exposure to ALK inhibitors to further assess the safety,
tolerability, PK, and anti-tumor activity of LDK378 in these patient populations at the RD.

4.2.5.2 Controls

No placebo and positive (moxifloxacin) controls arms.

4.2.5.3 Blinding

This is an open-label, dose-escalation and expansion study.

4.2.6 Treatment Regimen

4.2.6.1 Treatment Arms

This study has a dose-escalation phase and an expansion phase (see figure below).  Patients 
in the dose-escalation phase were classified into different treatment dose cohorts. Patients in 
the expansion phase were classified into four distinct patient populations (Arm 1A, Arm 1B, 
Arm 2, and Arm 3) based on type of cancer (NSCLC and others) and prior treatment with 
ALK inhibitors.

The starting dose for LDK378 was 50 mg administered orally, once-daily, as continuous
dosing preceded by a 3-day single dose PK run-in period. Successive cohorts of patients
received increasing doses of LDK378 until the MTD/RD was determined.

Reference ID: 3466661
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Each cohort consisted of newly enrolled patients. Once the currently enrolling cohort was
fully enrolled and before the assessment of this cohort as potential MTD/RD was done,
additional cohorts of patients could be enrolled into a lower dose cohort to further 
characterize the safety and PK of LDK378. 

Once the RD was defined in the dose-escalation phase, additional patients were enrolled into
four distinct patient populations based on type of advanced tumor (predominantly NSCLC)
and prior exposure to ALK inhibitor to better characterize the safety, tolerability, 
multipledose PK, and anti-tumor activity at this dose. These patient populations include:

 Arm 1A: Patients with ALK-translocated NSCLC who had disease progression 
during treatment with an ALK inhibitor or within 2 weeks of the last dose of an ALK 
inhibitor and planned initiation of LDK378 within 60 days of the last dose of the prior 
ALK inhibitor.

 Arm 1B: Patients with ALK-translocated NSCLC who were previously treated with 
an ALK inhibitor and did not meet the criteria for Arm 1A.

 Arm 2: Patients with ALK-translocated NSCLC who were previously not treated 
with an ALK inhibitor.

 Arm 3: Patients with tumors other than NSCLC with a genetic abnormality in ALK.

Enrollment was to occur in parallel for all four arms. The number of patients was increased 
up to 100 patients per arm for Arms 1A, 1B and 2.  Further, Arm 3 explores patients with 
tumors other than NSCLC with a genetic abnormality in ALK (to be referred to as non-
NSCLC patients). 

4.2.6.2 Sponsor’s Justification for Doses

This is a first-in-human phase 1, open-label, dose-escalation and expansion study to 
investigate the safety, PK, and anti-tumor activity of once-daily oral dosing of LDK378. In 
the dose-escalation phase, successive cohorts of patients received increasing doses of 
LDK378 (50 mg to 750 mg) until the maximum tolerated dose (MTD)/ recommended dose 
(RD) was determined. An adaptive Bayesian logistic regression model with 2 parameters 
guided by EWOC principles was used to make dose recommendations and estimate the 
MTD. The 750 mg daily dose was determined to be the MTD/RD.

The selection of the oral dosing schedule and initial starting dose is based on the 
extrapolation of in vivo data from preclinical models of efficacy in rat and toxicology models 
in rats and monkeys, respectively

Reviewer’s Comment:  Acceptable. The clinical experience in dose-escalation phase was 
reviewed and the 750-mg dose was determined to be the maximum tolerated dose in human. 
Further dose-escalation was not necessary due to unacceptable safety profile.

4.2.6.3 Instructions with Regard to Meals

 Patients took LDK378 once-daily at approximately the same time each day. On days 
that PK samples were collected, the patient took LDK378 during the clinic visit, as 
instructed by the study staff.
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 Each daily dose of LDK378 (including days which involve PK blood sampling) was 
taken at least 2 hours after the last meal. Furthermore, patients could not eat for at 
least 2 hours after LDK378 was taken.

 Each dose of LDK378 was taken with a glass of water and consumed over a short 
period of time (e.g. 1 capsule every 2 minutes).

Reviewer’s Comment:  Acceptable. LDK378 should not be taken with food because food 
increases drug exposure. The food effect study (Study CLDK378A2101) has indicated that, a 
low-fat meal increased Cmax and AUCinf following a single 500-mg oral dose of LDK378 in 
healthy subjects by 43% and 58%, respectively, compared to the fasted state, whereas a 
high-fat meal increased Cmax and AUCinf by 41% and 73%, respectively.

4.2.6.4 ECG and PK Assessments

ECG Assessments: A standard 12 lead ECG was performed at the following time points:

 Baseline/screening, single ECG within 14 days prior to first dose of LDK378

 PK run-in Day 1 in the dose-escalation phase and Cycle 1 Day 1 in expansion phase, 
three serial ECGs at least 5 to 10 minute apart prior to the first dose of LDK378 and 
single ECGs 4, 8, and 24 hours post dose

 Cycle 1 Day 8 in the dose-escalation phase, single ECG pre-dose and 4 hours post-
dose

 Day 1 of Cycle 2 to Cycle 6, single ECG pre-dose

 After Cycle 6, ECGs should only be performed if clinically indicated

 End of treatment(EOT), single ECG

Pharmacokinetic assessments

Blood samples for PK assessments were collected in both dose-escalation and expansion 
phases.

Dose-escalation phase: Serial plasma samples were collected for the determination of 
LDK378 plasma concentration-time profiles in the PK run-in phase (pre-dose to 72 hours 
post-dose) and on Cycle 1 Day 8 (pre-dose to 24 hours post-dose). In addition, patients 
enrolled in the first three dose cohorts had a third PK profile (pre-dose to 24 hours post-dose) 
collected on Cycle 2 Day 1. Additional pre-dose trough samples were collected in all patients 
on Day 15 of Cycle 1 and Cycle 2; and on Day 1 of Cycle 2 and subsequent cycles.

Expansion phase: Two PK profiles were collected on Cycle 1 Day 1 (pre-dose to 24 hours 
post-dose) and Cycle 2 Day 1 (pre-dose to 8 hours post-dose). Additional pre-dose trough 
samples were collected on Day 15 of Cycle 1 and Cycle 2, and on Day 1 of Cycle 3 and 
Cycle 4. A 24-hour post-dose sample was also collected at Cycle 2 Day 1 for some patients 
enrolled in the expansion phase after Amendment 4 was implemented.

Reviewer’s Comment:  Acceptable. After a single dose or multiple doses of 750 mg LDK378, 
the median time to reach the maximum plasma concentration for LDK378 is 6 hours. The
time was covered by the selected time points for ECG measurements.
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4.2.6.5 Baseline

The sponsor used the average of pre-dose QTc values on Day 1 as baselines.  

4.2.7 ECG Collection

A standard 12 lead ECG was performed at time points as mentioned above.

4.2.8 Sponsor’s Results

4.2.8.1 Study Subjects

A total of 304 patients were treated at LDK378 doses ranging from 50 to 750 mg; 59 patients 
from the dose escalation phase (including 10 patients at 750 mg) and 245 patients from the 
expansion phase treated at LDK378 750 mg.  They were 290 patients (95.4%) with ALK-
positive NSCLC and 14 patients (4.6%) with other tumors with genetic alterations of ALK 
(non-NSCLC). 

4.2.8.2 Statistical Analyses

4.2.8.2.1 Primary Analysis

The statistical reviewer could not locate the sponsor’s statistical analyses.  

Reviewer’s Comments: We will provide our independent analysis results in Section 5.2.

4.2.8.2.2 Assay Sensitivity

There is no assay sensitivity established in this study because no positive control arm was
included in the study.

4.2.8.2.3 Categorical Analysis
Categorical analysis was used to summarize in the categories of QTc ≤450 ms, between 450
ms and 480 ms, between 480 ms and 500 ms, and >500 ms, and changes from baseline QTc
≤30 ms, between 30 and 60 ms, and >60 ms. No subject’s absolute QTc > 480 ms and ΔQTc
>60 ms. 

LDK378 LDK378 LDK378 All patients
[1]

            50-300 mg            400-700 mg           750 mg

N=10                    N=39                  N=255               N=304
Total n %             Total n %            Total n %            Total n %

QT (ms)
New > 450                                             9  1 ( 11.1)          38  5 ( 13.2)      246 41 ( 16.7)     293 47 ( 16.0) 
New > 480                                              9  0 ( 0.0)           39  1 ( 2.6)       250 10 ( 4.0)      298 11 ( 3.7)
New > 500                                            10  1 ( 10.0)         39  0 ( 0.0)        250  3 ( 1.2)       299  4 ( 1.3) 
Increase from baseline > 30                 10  3 ( 30.0)        39 31 ( 79.5)     250 165 ( 66.0)    299 199 ( 66.6) 
Increase from baseline > 60                 10  0 ( 0.0)         39 15 ( 38.5)      250 64 ( 25.6)     299 79 ( 26.4)

QTcP (ms)
New > 450                                             7  2 ( 28.6)         37 13 ( 35.1)      245 75 ( 30.6)     289 90 ( 31.1) 
New > 480                                            10  1 ( 10.0)         39  1 ( 2.6)        250  8 ( 3.2)      299 10 ( 3.3) 
New > 500                                             10 0 ( 0.0)          39  1 ( 2.6)        250  0 ( 0.0)       299  1 ( 0.3) 
Increase from baseline > 30                 10  2 ( 20.0)        39 20 ( 51.3)      250 97 ( 38.8)    299 119 ( 39.8) 
Increase from baseline > 60                 10  0 ( 0.0)          39  3 ( 7.7)        250  4 ( 1.6)       299  7 ( 2.3)

HR (bpm)
Decrease > 25% and to < 50                10  0 ( 0.0)          39  1 ( 2.6)        250  8 ( 3.2)       299  9 ( 3.0)
Increase > 25% and to > 100               10  2 ( 20.0)         39  2 ( 5.1)       250 14 ( 5.6)      299 18 ( 6.0)

PR (ms)
Increase > 25% and to > 200                10  0 ( 0.0)          38  0 ( 0.0)        250  0 ( 0.0)       298  0 ( 0.0) 
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New PR >200 and ≤ 220                       10  0 ( 0.0)          38  1 ( 2.6)       250 17 ( 6.8)      298 18 ( 6.0) 
New PR >220                                        10  0 ( 0.0)          38  0 ( 0.0)        250  5 ( 2.0)       298  5 ( 1.7)

QRS (ms)
Increase > 25% and to > 110                10  0 ( 0.0)          39  0 ( 0.0)        250  0 ( 0.0)       299  0 ( 0.0)
New QRS >110 and ≤ 120                    10  0 ( 0.0)          39  0 ( 0.0)        250  4 ( 1.6)       299  4 ( 1.3) 
New QRS > 120                                    10  0 ( 0.0)          39  0 ( 0.0)        250  0 ( 0.0)       299  0 ( 0.0)

This table presents data for all patients (NSCLC and non-NSCLC) treated with at least one dose of LDK378 (Safety set).
[1] All patients include 14 non-NSCLC patients (50-300 mg: 2 patients, 400-700 mg: 3 patients, and 750 mg:
9 patients).
Total is the number of patients at risk for a specific category. For new abnormality post baseline values, this is the 
number of patients with both baseline and post baseline, and baseline not meeting the criteria. For abnormal
change from baseline, this is the number of patients with both baseline and post baseline evaluations.                     

4.2.8.3 Safety Analysis

In the 304 patients (NSCLC and non-NSCLC) treated with any dose of LDK378, 99.3% of 
the patients reported at least one AE during the study. The most frequently reported AEs 
(25%) were GI disorders (diarrhea, nausea, vomiting, and constipation) and increased 
transaminases (ALT and AST), fatigue, abdominal pain, and decreased appetite. The most 
frequently reported grade 3-4 AEs ( 5%) were increases in transaminase (ALT and AST), 
and diarrhea.

Serious adverse events were reported in 114 patients (37.5%). The frequently reported (2%) 
SAEs were: pneumonia, convulsion, dyspnea, pneumonitis, hyperglycemia, and respiratory 
failure.

The AEs of special interest identified with LDK378 are hepatotoxicity, ILD/pneumonitis, 
and QT interval prolongation.

Forty on-treatment deaths were reported (defined as deaths that occurred during treatment or 
within 28 days of the last dose of LDK378): 29 deaths due to study indication and 11 deaths 
reported as “other” were due to a variety of other reasons generally in the context of 
progression of underlying cancer, and were assessed as not related to LKD378 by the 
Investigator.

In the ECG data, a modest, dose-dependent potential to cause QT prolongation has been 
shown for LDK378. The estimated QTcP increase was 13.6 ms, and at concentrations as high 
as the 75% percentile of Cmax, the upper bound of the 90% CI for mean QTcP change from 
baseline was < 20 ms indicating a moderate risk for severe QT prolongation events. QT 
prolongation AEs were reported in 5.9% of patients at 750 mg, most commonly QT interval 
prolonged. Four cases of syncope were not suspected to be related to the study drug. Two 
SAEs were reported that occurred in the setting of disease progression. None of the patients 
discontinued the study due to QT prolongation events. While in the rest events resolved 
either spontaneously, with dose adjustment or interruption (4 patients), or following 
appropriate medical management.

4.2.8.4 Clinical Pharmacology

4.2.8.4.1 Pharmacokinetic Analysis

The PK results are presented in Table 3 (LDK678) and demonstrated in Figure 1. The steady 
state Cmax values following administration of multiple 750-mg doses of LDK378 were 4.2-
fold those following a single 750-mg dose.
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Figure 1: Geometric mean and arithmetic mean (SD) concentration-time profiles for 
LDK378 750 mg group in the expansion phase (PAS)

Profile day: Cycle 1 Day 1

Profile day: Cycle 2 Day 1

Source: Figure 11-11 on page 199 of the sponsor’s report

Reference ID: 3466661



13

Table 3: Summary of Primary PK parameters for LDK378

Source: Table 11-27 on page 193 of the sponsor’s report

4.2.8.4.2 Exposure-Response Analysis

The sponsor plotted QTcP change from baseline versus time-matched LDK378 plasma 
concentration, with an evident exposure-response relationship observed
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Source: Figure 12-2 on page 253 of the sponsor’s report

Reviewer’s Analysis:  A plot of ΔQTcF vs. LDK378 concentrations by the reviewer is 
presented in Figure 3.

5 REVIEWERS’ ASSESSMENT

5.1 EVALUATION OF THE QT/RR CORRECTION METHODU

We used the criterion of Mean Sum of Squared Slopes (MSSS) from individual regressions 
of QTc versus RR. The smaller this value is, the better the correction. Based on the results 
listed in Table 4, it appears that QTcP is better than QTcB, QTcF and QTLP. To be 
consistent with the sponsor’s analyses, we choose to present QTcF results.

Reference ID: 3466661
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5.2 (STAT) STATISTICAL ASSESSMENTS

5.2.1 QTc Analysis

5.2.1.1 The Primary Analysis for the Study Drug

The primary endpoint is the change from the baseline of QTcF. The descriptive statistics are 
listed in Table 5. The largest upper bound of the 2-sided 90% CI for the mean difference 
between LDK378 200 mg and placebo is 280.7 ms. This reviewer performs analysis pooling 
data for each dose for cycle 2 and above.  The largest upper bound of the 2-sided 90% CI for 
the mean difference between LDK378 600 mg and placebo is 24.8 ms (see Table 6) for Cycle 
2 and above. Large changes (i.e., > 20 ms) in the QTc interval were detected when LDK378 
was administered at doses of 50 mg to 750 mg.

Figure 2: QT, QTcB, QTcF, QTcP an vs. RR (Each Subject’s Data Points are Connected 
with a Line)
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The relationship between Δ QTcF and LDK378 concentrations is visualized in Figure 3 with 
evident exposure-response relationship. The goodness-of-fit for Model 1 showed the 
observed (top) and median-quantile concentrations (bottom) and associated mean QTcF 
(90% CI) together with the mean (90% CI) model- predicted QTcF (black line with shaded 
grey area). Observed and model-predicted changes in ΔQTcF with the Emax model are 
shown in Figure 4.

Figure 3: ΔQTcF vs. LDK378 concentration (Linear Model)
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Table 20 summarizes the results of the LDK378 concentration - QTcF analyses. Model 1 was 
used for further analysis since the model with intercept was found to fit the data best among 
the three linear models. Alternatively, a nonlinear Emax model (Model 4) was used to fit the 
data and to compare results with model 1 because of the appeared plateau at the high 
exposure end. The predicted ΔQTcF at mean peak LDK378 concentration can be found in 
Table 21, indicating a QTcF prolongation of approximate 20 ms around the Cmax at the steady 
state.
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Table 20.  Exposure-Response Analysis of LDK378 associated ΔQTcF Prolongation.

Estimate (90% CI); 
p-value

Between-subject variability (SD)

Model 1: ΔQTcF = Intercept + Cycle+ Day+slope * LDK378 Concentration

Intercept (ms)
24.0 (19.6, 28.4)

<0.0001
10.63

Cycle 1
-12.16(-14.28, -10.04)

<0.0001
-

Day 1
-11.46 (-14.3, -8.58)

<0.0001
-

Slope (ms per ng/mL)
0.00572 (0.00316; 0.00829)

.0003
0.0083

Residual Variability (ms) 12.41 -

Model 4: ΔQTcF = E0 + Emax*+ * LDK378 Concentration/(ec50+ LDK378 *Concentration)

E0
-1.14 (-1.69,-0.59)

0.0007

Emax 49.0 -

EC50 1493.9 -

Table 21: Predicted Change of ΔQTcF Interval at Mean Peak LDK368 Concentration 
using Model 1 and Model 4.

Dose Group

Predicted change in  QTcF interval (ms)

Model 1 (Linear Model) Model 4 (Emax Model)

Mean (90% CI) Mean (90% CI)

LDK368 750 mg Cycle 1 Day 1

Mean Cmax (262 ng/mL) 1.9 (0.4, 3.4) 6.2( 5.2; 7.1)

LDK368 750 mg Cycle 1 Day 8 

Mean Cmax (780 ng/mL) 16.3(13.7; 19.0) 15.7 (14.9; 16.4)

LDK368 750 mg Cycle 2 Day 1

Mean Cmax (1100 ng/mL) 18.8 (17.1; 20.6) 19.6(18.5; 20.8)
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5.4 CLINICAL ASSESSMENTS

5.4.1 Safety assessments

None of the events identified to be of clinical importance per the ICH E 14 guidelines i.e. 
syncope, seizure, significant ventricular arrhythmias or sudden cardiac death occurred in this 
study.

Nevertheless, this drug produces substantial QT prolongation. See our recommended 
labeling.

5.4.2 ECG assessments

Waveforms from the ECG warehouse were reviewed.  According to ECG warehouse 
statistics—of the ECGs were annotated in the primary lead--, with less than—of ECGs 
reported to have significant QT bias, according to the automated algorithm.  Overall ECG 
acquisition and interpretation in this study appears acceptable.

5.4.3 PR and QRS Interval

This drug prolongs PR and QRS somewhat, but these effects are less clinically relevant than 
are its effects on QT.

Reference ID: 3466661
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6 APPENDIX

6.1 HIGHLIGHTS OF CLINICAL PHARMACOLOGY
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If you have any questions, please let me know. 
 
Thanks, 
Karen 
 
 
Karen Boyd, M.S. 
Senior Regulatory Health Project Manager 
Division of Oncology Products 2 
Office of Hematology and Oncology Products 
Center for Drug Evaluation and Research 
Food and Drug Administration 

Reference ID: 3467456



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

KAREN C BOYD
03/07/2014

Reference ID: 3467456

























Version: 12/09/2013 12

Clinical Pharmacology Reviewer: Ruby Leong Y

TL: Hong Zhao Y

Biostatistics Reviewer: Lijun Zhang Y
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TL:
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Pharmacometrics (TL)
OPDP
Maternal Health
Patient Labeling
OSE-Safety RPM
ONDQA—Quality RPM

Okpo Eradiri
Pengfei Song
Qi Liu
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Miriam Dinatale
Morgan Walker
Kevin Wright
Jewell Martin

Y
Y
Y
Y
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Ali Al Hakim
Kate Gelperin
Afrouz Nayernama
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Tracy Salaam
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Y
Y
Y
Y
Y
Y
Y
Y
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FILING MEETING DISCUSSION:

GENERAL

 505(b)(2) filing issues:

o Is the application for a duplicate of a listed 
drug and eligible for approval under section 
505(j) as an ANDA? 

o Did the applicant provide a scientific 
“bridge” demonstrating the relationship 
between the proposed product and the 
referenced product(s)/published literature?

Describe the scientific bridge (e.g., BA/BE studies): 

  Not Applicable

  YES    NO

  YES    NO

 Per reviewers, are all parts in English or English 
translation?

  YES
  NO
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If no, explain: 

 Electronic Submission comments

List comments: 

  Not Applicable

CLINICAL

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

 Clinical study site(s) inspections(s) needed?
  

If no, explain: 

  YES
  NO

 Advisory Committee Meeting needed? 

Comments: 

If no, for an NME NDA or original BLA , include the 
reason.  For example:

o this drug/biologic is not the first in its class
o the clinical study design was acceptable
o the application did not raise significant safety 

or efficacy issues
o the application did not raise significant public 

health questions on the role of the 
drug/biologic in the diagnosis, cure, 
mitigation, treatment or prevention of a 
disease

  YES
Date if known: 

  NO
  To be determined

Reason: 
 This drug is not first in its class.
 The clinical study design was 

acceptable

 Abuse Liability/Potential

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

 If the application is affected by the AIP, has the 
division made a recommendation regarding whether 
or not an exception to the AIP should be granted to 
permit review based on medical necessity or public 
health significance? 

Comments: 

  Not Applicable
  YES
  NO

CLINICAL MICROBIOLOGY   Not Applicable
  FILE
  REFUSE TO FILE
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Comments:   Review issues for 74-day letter

CLINICAL PHARMACOLOGY

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

 Clinical pharmacology study site(s) inspections(s) 
needed?

  YES
NO

BIOSTATISTICS

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

NONCLINICAL 
(PHARMACOLOGY/TOXICOLOGY)

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

IMMUNOGENICITY (BLAs/BLA efficacy 
supplements only)

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 7
4-day letter

PRODUCT QUALITY (CMC)

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

Environmental Assessment

 Categorical exclusion for environmental assessment 
(EA) requested? 

If no, was a complete EA submitted?

If EA submitted, consulted to EA officer (OPS)?

Comments: 

YES
  NO

YES
  NO

YES
  NO

Quality Microbiology (for sterile products)   Not Applicable
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 Was the Microbiology Team consulted for validation 
of sterilization? (NDAs/NDA supplements only)

Comments: 

YES
  NO

Facility Inspection

 Establishment(s) ready for inspection?

 Establishment Evaluation Request (EER/TBP-EER) 
submitted to OMPQ?

Comments: 

  Not Applicable

  YES
  NO

  YES
  NO

Facility/Microbiology Review (BLAs only)

Comments: 

  Not Applicable
  FILE
  REFUSE TO FILE

  Review issues for 74-day letter

CMC Labeling Review

Comments: 

  Review issues for 74-day letter

APPLICATIONS IN THE PROGRAM (PDUFA V)
(NME NDAs/Original BLAs)

 Were there agreements made at the application’s 
pre-submission meeting (and documented in the 
minutes) regarding certain late submission 
components that could be submitted within 30 days 
after receipt of the original application?

 If so, were the late submission components all 
submitted within 30 days?

  N/A

  YES
  NO

  YES
  NO

 What late submission components, if any, arrived 
after 30 days? As agreed in the pre-NDA meeting, 

the safety and efficacy updates will 
arrive by February 25, 2014.
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classification, 505(b)(2), orphan drug). 
If RTF, notify everybody who already received a consult request, OSE PM, and Product 
Quality PM (to cancel EER/TBP-EER).

If filed, and the application is under AIP, prepare a letter either granting (for signature by 
Center Director) or denying (for signature by ODE Director) an exception for review.

BLA/BLA supplements: If filed, send 60-day filing letter

If priority review:
 notify sponsor in writing by day 60 (For BLAs/BLA supplements: include in 60-day 

filing letter; For NDAs/NDA supplements: see CST for choices)

 notify OMPQ (so facility inspections can be scheduled earlier)
Send review issues/no review issues by day 74

Conduct a PLR format labeling review and include labeling issues in the 74-day letter

Update the PDUFA V DARRTS page (for NME NDAs in the Program)
BLA/BLA supplements: Send the Product Information Sheet to the product reviewer and 
the Facility Information Sheet to the facility reviewer for completion. Ensure that the 
completed forms are forwarded to the CDER RMS-BLA Superuser for data entry into 
RMS-BLA one month prior to taking an action  [These sheets may be found in the CST 
eRoom at:  
http://eroom.fda.gov/eRoom/CDER2/CDERStandardLettersCommittee/0 1685f ]
Other
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submitted as a rolling review.  Part 1 submitted November 27, 2013 contained pharmacology written summary 
and tabular reports in module 2, all module 4 documents with the exception of three embryo-fetal development 
reports, and reports of hepatic metabolism and drug interaction studies in module 5.  Part 2 submitted December 
12, 2013 contained three embryo-fetal development reports and office of scientific investigation general study-
related information and comprehensive clinical investigator information and subject level data listings by site.  
Part 3 submitted December 24, 2013 completed the submission and started the review clock.  

2. Review of the Prescribing Information
This review is based on the applicant’s submitted Word format of the prescribing information (PI).  
The applicant’s proposed PI was reviewed in accordance with the labeling format requirements listed 
in the “Selected Requirements for Prescribing Information (SRPI)” checklist (see the Appendix).   

3. Conclusions/Recommendations
SRPI format deficiencies were identified in the review of this PI.  For a list of these deficiencies see 
the Appendix.  

All SRPI format deficiencies of the PI were conveyed to the applicant in the January 31, 2014, FDA 
correspondence with the sponsor that included initial FDA edits to Novartis’ proposed labeling.  The 
applicant was asked to correct these deficiencies and resubmit the PI in Word format by February 19, 
2014.  The resubmitted PI will be used for further labeling review.

Reference ID: 3448629



Selected Requirements of Prescribing Information

SRPI version 3:  October 2013 Page 3 of 11

Appendix

The Selected Requirement of Prescribing Information (SRPI) is a 42-item, drop-down checklist of 
important format elements of the prescribing information (PI) based on labeling regulations (21 CFR 
201.56 and 201.57) and guidances.

Highlights

See Appendix A for a sample tool illustrating the format for the Highlights. 

HIGHLIGHTS GENERAL FORMAT and HORIZONTAL LINES IN THE PI

1. Highlights (HL) must be in a minimum of 8-point font and should be in two-column format, with 
½ inch margins on all sides and between columns.

Comment:

2. The length of HL must be one-half page or less (the HL Boxed Warning does not count against 
the one-half page requirement) unless a waiver has been granted in a previous submission (e.g., 
the application being reviewed is an efficacy supplement).  

Instructions to complete this item:  If the length of the HL is one-half page or less, then select 
“YES” in the drop-down menu because this item meets the requirement.  However, if HL is 
longer than one-half page:

 For the Filing Period:

 For efficacy supplements: If a waiver was previously granted, select “YES” in the drop-
down menu because this item meets the requirement.  

 For NDAs/BLAs and PLR conversions: Select “NO” because this item does not meet the 
requirement (deficiency).  The RPM notifies the Cross-Discipline Team Leader (CDTL) of 
the excessive HL length and the CDTL determines if this deficiency is included in the 74-
day or advice letter to the applicant.

 For the End-of-Cycle Period:

 Select “YES” in the drop down menu if a waiver has been previously (or will be) granted 
by the review division in the approval letter and document that waiver was (or will be) 
granted.   

Comment:  

3. A horizontal line must separate HL from the Table of Contents (TOC).  A horizontal line must 
separate the TOC from the FPI.
Comment:  

4. All headings in HL must be bolded and presented in the center of a horizontal line (each 
horizontal line should extend over the entire width of the column as shown in Appendix A).  The 
headings should be in UPPER CASE letters.  

Comment:  Headings bolded but the horizontal line does not extend the width of the column.

5. White space should be present before each major heading in HL.  There must be no white space 
between the HL Heading and HL Limitation Statement.  There must be no white space between 

YES

YES

YES

NO

NO

Reference ID: 3448629





Selected Requirements of Prescribing Information

SRPI version 3:  October 2013 Page 5 of 11

Comment:  

Initial U.S. Approval in Highlights

11. Initial U.S. Approval in HL must be bolded, and include the verbatim statement “Initial U.S. 
Approval:” followed by the 4-digit year.

Comment:  

Boxed Warning (BW) in Highlights

12. All text in the BW must be bolded.

Comment:

13. The BW must have a heading in UPPER CASE, containing the word “WARNING” (even if 
more than one warning, the term, “WARNING” and not “WARNINGS” should be used) and 
other words to identify the subject of the warning (e.g., “WARNING: SERIOUS 
INFECTIONS and ACUTE HEPATIC FAILURE”).  The BW heading should be centered.

Comment:  

14. The BW must always have the verbatim statement “See full prescribing information for 
complete boxed warning.” This statement should be centered immediately beneath the heading 
and appear in italics.

Comment:  

15. The BW must be limited in length to 20 lines (this includes white space but does not include the 
BW heading and the statement “See full prescribing information for complete boxed 
warning.”).  

Comment:  

Recent Major Changes (RMC) in Highlights

16. RMC pertains to only the following five sections of the FPI:  BOXED WARNING, 
INDICATIONS AND USAGE, DOSAGE AND ADMINISTRATION, 
CONTRAINDICATIONS, and WARNINGS AND PRECAUTIONS.  RMC must be listed in 
the same order in HL as the modified text appears in FPI.   

Comment:  

17. The RMC must include the section heading(s) and, if appropriate, subsection heading(s) affected 
by the recent major change, together with each section’s identifying number and date 
(month/year format) on which the change was incorporated in the PI (supplement approval date).
For example, “Warnings and Precautions, Acute Liver Failure (5.1) --- 9/2013”. 

Comment:

18. The RMC must list changes for at least one year after the supplement is approved and must be 
removed at the first printing subsequent to one year (e.g., no listing should be one year older than 
revision date).

Comment:  

Indications and Usage in Highlights

YES

N/A

N/A

N/A

N/A

N/A

N/A

N/A

YES
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19. If a product belongs to an established pharmacologic class, the following statement is required 
under the Indications and Usage heading in HL: “(Product) is a (name of established 
pharmacologic class) indicated for (indication)”.

Comment:  

Dosage Forms and Strengths in Highlights

20. For a product that has several dosage forms (e.g., capsules, tablets, and injection), bulleted 
subheadings or tabular presentations of information should be used under the Dosage Forms and 
Strengths heading.

Comment:  

Contraindications in Highlights

21. All contraindications listed in the FPI must also be listed in HL or must include the statement
“None” if no contraindications are known.  Each contraindication should be bulleted when there 
is more than one contraindication.

Comment:  

Adverse Reactions in Highlights

22. For drug products other than vaccines, the verbatim bolded statement must be present: “To 
report SUSPECTED ADVERSE REACTIONS, contact (insert name of manufacturer) at 
(insert manufacturer’s U.S. phone number) or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch”. 

Comment:  

Patient Counseling Information Statement in Highlights

23. The Patient Counseling Information statement must include one of the following three bolded
verbatim statements that is most applicable:

If a product does not have FDA-approved patient labeling:

 “See 17 for PATIENT COUNSELING INFORMATION” 

If a product has FDA-approved patient labeling:

 “See 17 for PATIENT COUNSELING INFORMATION and FDA-approved patient labeling” 

 “See 17 for PATIENT COUNSELING INFORMATION and Medication Guide” 

Comment:

Revision Date in Highlights

24. The revision date must be at the end of HL, and should be bolded and right justified (e.g., 
“Revised: 9/2013”).  

Comment:  

N/A

YES

YES

YES

YES
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Contents: Table of Contents (TOC)

See Appendix A for a sample tool illustrating the format for the Table of Contents.

25. The TOC should be in a two-column format.

Comment:  

26. The following heading must appear at the beginning of the TOC:  “FULL PRESCRIBING 
INFORMATION: CONTENTS”.  This heading should be in all UPPER CASE letters and 
bolded.

Comment:  

27. The same heading for the BW that appears in HL and the FPI must also appear at the beginning 
of the TOC in UPPER CASE letters and bolded.

Comment:  

28. In the TOC, all section headings must be bolded and should be in UPPER CASE.

Comment:  

29. In the TOC, all subsection headings must be indented and not bolded.  The headings should be in 
title case [first letter of all words are capitalized except first letter of prepositions (through),
articles (a, an, and the), or conjunctions (for, and)].

Comment:  Drug interactions (7.1, 7.2, 7.3) --first letter of prepositions (that, may, be, by) are 
capitalized. 

30. The section and subsection headings in the TOC must match the section and subsection headings 
in the FPI.

Comment:  

31. In the TOC, when a section or subsection is omitted, the numbering must not change. If a section 
or subsection from 201.56(d)(1) is omitted from the FPI and TOC, the heading “FULL 
PRESCRIBING INFORMATION: CONTENTS” must be followed by an asterisk and the 
following statement must appear at the end of TOC: “*Sections or subsections omitted from the 
full prescribing information are not listed.” 
Comment:  

YES

YES

YES

YES

NO

YES

YES
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Full Prescribing Information (FPI)

FULL PRESCRIBING INFORMATION:  GENERAL FORMAT

32. The bolded section and subsection headings in the FPI must be named and numbered in 
accordance with 21 CFR 201.56(d)(1) as noted below (section and subsection headings should 
be in UPPER CASE and title case, respectively).  If a section/subsection required by regulation 
is omitted, the numbering must not change. Additional subsection headings (i.e., those not 
named by regulation) must also be bolded and numbered.  

BOXED WARNING
1  INDICATIONS AND USAGE
2  DOSAGE AND ADMINISTRATION
3  DOSAGE FORMS AND STRENGTHS
4  CONTRAINDICATIONS
5  WARNINGS AND PRECAUTIONS
6  ADVERSE REACTIONS
7  DRUG INTERACTIONS
8  USE IN SPECIFIC POPULATIONS

8.1 Pregnancy
8.2 Labor and Delivery
8.3 Nursing Mothers
8.4 Pediatric Use
8.5 Geriatric Use

9  DRUG ABUSE AND DEPENDENCE
9.1 Controlled Substance
9.2 Abuse
9.3 Dependence

10  OVERDOSAGE
11  DESCRIPTION
12  CLINICAL PHARMACOLOGY

12.1 Mechanism of Action
12.2 Pharmacodynamics
12.3 Pharmacokinetics
12.4 Microbiology (by guidance)
12.5 Pharmacogenomics (by guidance)

13  NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility
13.2 Animal Toxicology and/or Pharmacology

14  CLINICAL STUDIES
15  REFERENCES
16  HOW SUPPLIED/STORAGE AND HANDLING
17  PATIENT COUNSELING INFORMATION

Comment:  

33. The preferred presentation for cross-references in the FPI is the section (not subsection)
heading followed by the numerical identifier.  The entire cross-reference should be in italics and 
enclosed within brackets.  For example, “[see Warnings and Precautions (5.2)]” or “[see 
Warnings and Precautions (5.2)]”. 

Comment:

YES

YES
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34. If RMCs are listed in HL, the corresponding new or modified text in the FPI sections or 
subsections must be marked with a vertical line on the left edge.

Comment:  

FULL PRESCRIBING INFORMATION DETAILS

FPI Heading

35. The following heading must be bolded and appear at the beginning of the FPI: “FULL
PRESCRIBING INFORMATION”. This heading should be in UPPER CASE.

Comment:  

BOXED WARNING Section in the FPI

36. In the BW, all text should be bolded.

Comment:

37. The BW must have a heading in UPPER CASE, containing the word “WARNING” (even if 
more than one Warning, the term, “WARNING” and not “WARNINGS” should be used) and 
other words to identify the subject of the Warning (e.g., “WARNING: SERIOUS 
INFECTIONS and ACUTE HEPATIC FAILURE”).  

Comment:  

CONTRAINDICATIONS Section in the FPI

38. If no Contraindications are known, this section must state “None.”

Comment:  

ADVERSE REACTIONS Section in the FPI

39. When clinical trials adverse reactions data are included (typically in the “Clinical Trials
Experience” subsection of ADVERSE REACTIONS), the following verbatim statement or 
appropriate modification should precede the presentation of adverse reactions:

“Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared to rates in the clinical trials 
of another drug and may not reflect the rates observed in practice.”

Comment:  

40. When postmarketing adverse reaction data are included (typically in the “Postmarketing 
Experience” subsection of ADVERSE REACTIONS), the following verbatim statement or 
appropriate modification should precede the presentation of adverse reactions:

“The following adverse reactions have been identified during post-approval use of (insert drug         
name).  Because these reactions are reported voluntarily from a population of uncertain size, it is 
not always possible to reliably estimate their frequency or establish a causal relationship to drug 
exposure.”

Comment:  

PATIENT COUNSELING INFORMATION Section in the FPI

41. Must reference any FDA-approved patient labeling in Section 17 (PATIENT COUNSELING 
INFORMATION section).  The reference should appear at the beginning of Section 17 and 

N/A

YES

N/A

N/A

YES

YES

N/A

YES
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include the type(s) of FDA-approved patient labeling (e.g., Patient Information, Medication 
Guide, Instructions for Use).

Comment:

42. FDA-approved patient labeling (e.g., Medication Guide, Patient Information, or Instructions for 
Use) must not be included as a subsection under section 17 (PATIENT COUNSELING 
INFORMATION).  All FDA-approved patient labeling must appear at the end of the PI upon 
approval.

Comment:

YES
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Appendix A:  Format of the Highlights and Table of Contents 
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LABEL AND LABELING REVIEW 
Division of Medication Error Prevention and Analysis (DMEPA)  

Office of Medication Error Prevention and Risk Management (OMEPRM) 
Office of Surveillance and Epidemiology (OSE) 

Center for Drug Evaluation and Research (CDER) 
 

*** This document contains proprietary information that cannot be released to the public*** 
 

Date of This Review: February 4, 2014 

Requesting Office or Division: Division of Oncology Products 2 (DOP2) 

Application Type and Number: NDA 205755 

Product Name and Strength: Ceritinib Capsules, 150 mg  

Product Type: Single Ingredient 

Rx or OTC: Rx 

Applicant/Sponsor Name: Novartis Pharmaceuticals Corporation 

Submission Date: December 24, 2013 

OSE RCM #: 2014-72 

DMEPA Primary Reviewer: Otto L. Townsend, PharmD 

DMEPA Team Leader: Chi-Ming (Alice) Tu, PharmD 
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1. REASON FOR REVIEW 
 
This review is written in response to a consult from DOP2 requesting DMEPA to assess the 
proposed prescribing information and container labels for areas of vulnerability that could lead 
to medication errors.   

 
2. MATERIALS REVIEWED  
We considered the materials listed in Table 1 for this review.  The Appendices provide the 
methods and results for each material reviewed.   

 

Table 1.  Materials Considered for this Label and Labeling Review 

Material Reviewed Appendix Section (for Methods 
and Results) 

Product Information/Prescribing Information A  

FDA Adverse Event Reporting System (FAERS) B (N/A) 

ISMP Newsletters C (N/A) 

Previous DMEPA Reviews D (N/A) 

Human Factors Study (if applicable)  E (N/A) 

Other (if applicable) F (N/A) 

Container Label, Carton Labeling, and Instructions 
for Use or Medication Guide (if applicable) 

G  

N/A=not applicable for this review   

 
 
3. OVERALL ASSESSMENT OF THE MATERIALS REVIEWED 
 
We identified the following areas of vulnerability to error:  
 

• The use of all capital letters to present the proprietary name decreases readability. 
• Close proximity of the net quantity statement (i.e.,  and 70 capsules) to the 

strength statement (i.e., 150 mg). 
• Use of the phrases,  
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4. CONCLUSION & RECOMMENDATIONS 
We conclude that the proposed labels can be improved to increase readability and prominence 
of important information on the label to promote the safe use of the product and to clarify 
information. 
 
4.1 COMMENTS TO THE DIVISION 
Prescribing Information: 
 

1. In the Dosing and Administration Section’s Dose Modification Table (Table 1), replace all 
instances of the statement,  with the statement,  150 mg’ and 
replace all instances of the statement,  to  300 mg’.  This more 
clearly guides the prescriber in dose reduction. 

 
4.2 RECOMMENDATIONS FOR THE APPLICANT/SPONSOR  
Please note that the proposed proprietary name  has not been granted, but our 
recommendations below are still applicable to the display of the proprietary name. 
 
Commercial supply  container labels: 
 

1. Revise the presentation of the proprietary name so only the first letter in the 
proprietary name is capitalized.  Words written in all-capital letters are less legible than 
words written in mixed case letters.1  
 

2. Relocate the net quantity statement (i.e., 70 capsules) away from the strength 
statement, such as to the upper right corner or the lower one-third portion of the 
principal display panel.  As currently presented, this statement appears too close to the 
strength statement and competes in prominence.   
 

3. Increase the font size of the strength statement (i.e., 150 mg) to that same font size of 
the established name and dosage form to increase the prominence of the strength 
statement. 
 

4. Revise the storage statement so it matches the wording in the prescribing information 
“Store at 25°C (77°F); excursions permitted between 15°C to 30°C (59°F to 86°F).”   

 
 
 

 
 

                                                           
1 Guidance for Industry: Safety considerations for container labels and carton labeling design to minimize 
medication errors (Draft Guidance). April 2013. 
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED  
 
APPENDIX A.  PRODUCT INFORMATION/PRESCRIBING INFORMATION 
Table 2 presents relevant product information for Ceritinib that Novartis submitted on 
December 24, 2013.  
 
Table 2. Relevant Product Information for Ceritinib 

Active Ingredient Ceritinib 

Indication  Treatment of patients with  metastatic 
non-small lung cancer (NSCLC) who have  

 

Route of Administration Oral 

Dosage Form Capsule 

Strength 150 mg 

Dose and Frequency 750 mg (5 x 150 mg capsules) once daily 

How Supplied High-density polyethylene (HDPE) bottles containing 70 
capsules for commercial use and  

  

Storage Store at 25°C (77°C); excursions permitted between 15°C 
and 30°C (59°F to 86°F). 
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APPENDIX G. CONTAINER LABEL, CARTON LABELING, INSTRUCTIONS FOR USE, MEDICATION 
GUIDE 
G.1 List of Label and Labeling Reviewed 
We reviewed the following Ceritinib labels and labeling submitted by Novartis on December 24, 2013. 
 

• Container labels 
• Full Prescribing Information 

 
 
G.2 Label and Labeling Images 
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