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INFORMATION PROVIDED VIA RELIANCE
(LISTED DRUG OR LITERATURE)

2) List the information essential to the approval of the proposed drug that is provided by reliance 
on our previous finding of safety and efficacy for a listed drug by reliance on published 
literature, or by reliance on a final OTC monograph. (If not clearly identified by the 
applicant, this information can usually be derived from annotated labeling.)

Source of information* (e.g., 
published literature, name of listed 
drug(s), OTC final drug 
monograph)

Information relied-upon (e.g., specific 
sections of the application or labeling)

The application relies on the publicly 
available scientific literature.

*each source of information should be listed on separate rows, however individual 
literature articles should not be listed separately

3) The bridge in a 505(b)(2) application is information to demonstrate sufficient similarity 
between the proposed product and the listed drug(s) or to justify reliance on information 
described in published literature for approval of the 505(b)(2) product. Describe in detail how 
the applicant bridged the proposed product to the listed drug(s) and/or published literature1.
See also Guidance for Industry Providing Clinical Evidence of Effectiveness for Human Drug 
and Biological Products.

The biopharmaceutics of L-glutamine has been described in 9 published studies, which 
include a study in very-low-birth-weight infants and intensive care unit (ICU) subjects on 
renal replacement therapy. The studies cover a range of L-glutamine doses that include 
the proposed oral L-glutamine dose of 30 g/d. These studies clearly establish the range of 
bioavailability of orally administered L-glutamine.

Collectively, the results of these 9 biopharmaceutic studies established the range of 
bioavailability of L-glutamine. Although the majority of orally administered L-glutamine 
is captured by the splanchnic circulation organs, there was no indication of any issue 
related to bioavailability that might affect efficacy and/or safety of the formulation of L-
glutamine in the SCD product.

Because NutreStore and the proposed drug product are the same except for differences in 
labeling, the stability data for NutreStore was used to support the proposed drug product 
shelf life.

The applicant proposed to rely on available data from published literatures and Nutrestore 
labeling to support the pharmacokinetics labeling of L-glutamine. The literature 
submitted by the applicant to support the pharmacokinetics labeling of L-glutamine is the 
same as the literature that supported the pharmacokinetics labeling of Nutrestore. No
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additional published literature is available that describes the pharmacokinetics
characteristics of L-glutamine. 

RELIANCE ON PUBLISHED LITERATURE

4) (a) Regardless of whether the applicant has explicitly stated a reliance on published literature 
to support their application, is reliance on published literature necessary to support the 
approval of the proposed drug product (i.e., the application cannot be approved as labeled
without the published literature)?

                                                                                                                   YES NO
If “NO,” proceed to question #5.

(b) Does any of the published literature necessary to support approval identify a specific (e.g., 
brand name) listed drug product? 

                                                                                                                   YES NO
If “NO”, proceed to question #5.

If “YES”, list the listed drug(s) identified by name and answer question #4(c).

(c) Are the drug product(s) listed in (b) identified by the applicant as the listed drug(s)?
                                                                                                                   YES NO

Reference ID: 4121303
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RELIANCE ON LISTED DRUG(S)

Reliance on published literature which identifies a specific approved (listed) drug constitutes 
reliance on that listed drug.  Please answer questions #5-9 accordingly.

5) Regardless of whether the applicant has explicitly cited reliance on listed drug(s), does the 
application rely on the finding of safety and effectiveness for one or more listed drugs
(approved drugs) to support the approval of the proposed drug product (i.e., the application 
cannot be approved without this reliance)?

If “NO,” proceed to question #10.

6) Name of listed drug(s) relied upon, and the NDA #(s).  Please indicate if the applicant 
explicitly identified the product as being relied upon (see note below):

Name of Listed Drug NDA # Did applicant 
specify reliance on 
the product? (Y/N)

Applicants should specify reliance on the 356h, in the cover letter, and/or with their patent 
certification/statement.  If you believe there is reliance on a listed product that has not been 

explicitly identified as such by the applicant, please contact the (b)(2) review staff in the 
Immediate Office, Office of New Drugs.

7) If this is a (b)(2) supplement to an original (b)(2) application, does the supplement rely upon
the same listed drug(s) as the original (b)(2) application?

                                                                                         N/A YES NO
If this application is a (b)(2) supplement to an original (b)(1) application or not a supplemental 

application, answer “N/A”.
If “NO”, please contact the (b)(2) review staff in the Immediate Office, Office of New Drugs.

8) Were any of the listed drug(s) relied upon for this application:
a) Approved in a 505(b)(2) application?

                                                                                                                   YES NO
If “YES”, please list which drug(s).

b) Approved by the DESI process?
                                                                                                                   YES NO

If “YES”, please list which drug(s).
Name of drug(s) approved via the DESI process:

c) Described in a final OTC drug monograph?
                                                                                                                   YES NO

If “YES”, please list which drug(s).

Name of drug(s) described in a final OTC drug monograph:

                                                                                                              YES NO
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d) Discontinued from marketing?
                                                                                                                   YES NO

If “YES”, please list which drug(s) and answer question d) i. below.
If “NO”, proceed to question #9.

Name of drug(s) discontinued from marketing:

i) Were the products discontinued for reasons related to safety or effectiveness?
                                                                                                                   YES NO

(Information regarding whether a drug has been discontinued from marketing for 
reasons of safety or effectiveness may be available in the Orange Book.  Refer to 
section 1.11 for an explanation, and section 6.1 for the list of discontinued drugs.  If 
a determination of the reason for discontinuation has not been published in the 
Federal Register (and noted in the Orange Book), you will need to research the 
archive file and/or consult with the review team.  Do not rely solely on any
statements made by the sponsor.)

9) Describe the change from the listed drug(s) relied upon to support this (b)(2) application (for 
example, “This  application provides for a new indication, otitis media” or “This application 
provides for a change in dosage form, from capsule to solution”).

The purpose of the following two questions is to determine if there is an approved drug product 
that is equivalent or very similar to the product proposed for approval that should be referenced 
as a listed drug in the pending application.

The assessment of pharmaceutical equivalence for a recombinant or biologically-derived product 
and/or protein or peptide product is complex. If you answered YES to question #1, proceed to 
question #12; if you answered NO to question #1, proceed to question #10 below. 

10) (a) Is there a pharmaceutical equivalent(s) to the product proposed in the 505(b)(2) 
application that is already approved (via an NDA or ANDA)?

(Pharmaceutical equivalents are drug products in identical dosage forms intended for the 
same route of administration that:  (1) contain identical amounts of the identical active drug 
ingredient, i.e., the same salt or ester of the same therapeutic moiety, or, in the case of 
modified release dosage forms that require a reservoir or overage or such forms as prefilled 
syringes where residual volume may vary, that deliver identical amounts of the active drug 
ingredient over the identical dosing period; (2) do not necessarily contain the same inactive 
ingredients; and (3) meet the identical compendial or other applicable standard of identity, 
strength, quality, and purity, including potency and, where applicable, content uniformity, 
disintegration times, and/or dissolution rates. (21 CFR 320.1(c), FDA’s “Approved Drug 
Products with Therapeutic Equivalence Evaluations” (the Orange Book)).

Note that for proposed combinations of one or more previously approved drugs, a pharmaceutical 
equivalent must also be a combination of the same drugs.

                                                                                                               YES NO

If “NO” to (a) proceed to question #11.
If “YES” to (a), answer (b) and (c) then proceed to question #12.
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(b) Is the pharmaceutical equivalent approved for the same indication for which the 
505(b)(2) application is seeking approval?

                                                                                                                   YES NO

(c) Is the listed drug(s) referenced by the application a pharmaceutical equivalent?
                                                                                           N/A     YES NO

The PE is the applicant’s own NDA

If this application relies only on non product-specific published literature, answer “N/A”
If “YES” to (c) and there are no additional pharmaceutical equivalents listed, proceed to 
question #12.
If “NO” or if there are additional pharmaceutical equivalents that are not referenced by the 
application, list the NDA pharmaceutical equivalent(s); you do not have to individually list all 
of the products approved as ANDAs, but please note below if approved generics are listed in 
the Orange Book. Please also contact the (b)(2) review staff in the Immediate Office, Office of 
New Drugs.

11) (a) Is there a pharmaceutical alternative(s) already approved (via an NDA or ANDA)?

(Pharmaceutical alternatives are drug products that contain the identical therapeutic moiety, or its 
precursor, but not necessarily in the same amount or dosage form or as the same salt or ester. Each 
such drug product individually meets either the identical or its own respective compendial or other 
applicable standard of identity, strength, quality, and purity, including potency and, where applicable, 
content uniformity, disintegration times and/or dissolution rates.  (21 CFR 320.1(d))  Different dosage 
forms and strengths within a product line by a single manufacturer are thus pharmaceutical 
alternatives, as are extended-release products when compared with immediate- or standard-release 
formulations of the same active ingredient.)

Note that for proposed combinations of one or more previously approved drugs, a pharmaceutical 
alternative must also be a combination of the same drugs.

                                                                                                                YES NO
If “NO”, proceed to question #12.

(b) Is the pharmaceutical alternative approved for the same indication for which the 
505(b)(2) application is seeking approval?
                                                                                                                         YES NO

(c) Is the approved pharmaceutical alternative(s) referenced as the listed drug(s)?
                                                                                           N/A     YES NO

If this application relies only on non product-specific published literature, answer “N/A”             
If “YES” and there are no additional pharmaceutical alternatives listed, proceed to question 
#12.
If “NO” or if there are additional pharmaceutical alternatives that are not referenced by the 
application, list the NDA pharmaceutical alternative(s); you do not have to individually list all 
of the products approved as ANDAs, but please note below if approved generics are listed in 
the Orange Book. Please also contact the (b)(2) review staff in the Immediate Office, Office of 
New Drugs.
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Pharmaceutical alternative(s): 

PATENT CERTIFICATION/STATEMENTS

12) List the patent numbers of all unexpired patents listed in the Orange Book for the listed 
drug(s) for which our finding of safety and effectiveness is relied upon to support approval of 
the (b)(2) product.

Listed drug/Patent number(s):  

                                           No patents listed proceed to question #14

13) Did the applicant address (with an appropriate certification or statement) all of the unexpired 
patents listed in the Orange Book for the listed drug(s) relied upon to support approval of the 
(b)(2) product?

                                                                                                                     YES NO
If “NO”, list which patents (and which listed drugs) were not addressed by the applicant.

Listed drug/Patent number(s):  

14) Which of the following patent certifications does the application contain?  (Check all that 
apply and identify the patents to which each type of certification was made, as appropriate.)

No patent certifications are required (e.g., because application is based solely on
published literature that does not cite a specific innovator product)

21 CFR 314.50(i)(1)(i)(A)(1):  The patent information has not been submitted to 
FDA. (Paragraph I certification)

21 CFR 314.50(i)(1)(i)(A)(2):  The patent has expired. (Paragraph II certification)

Patent number(s):  US 5693671 A

21 CFR 314.50(i)(1)(i)(A)(3):  The date on which the patent will expire. (Paragraph 
III certification)

Patent number(s):  Expiry date(s):

21 CFR 314.50(i)(1)(i)(A)(4):  The patent is invalid, unenforceable, or will not be 
infringed by the manufacture, use, or sale of the drug product for which the 
application is submitted. (Paragraph IV certification). If Paragraph IV certification 
was submitted, proceed to question #15.

21 CFR 314.50(i)(3):  Statement that applicant has a licensing agreement with the 
NDA holder/patent owner (must also submit certification under 21 CFR 
314.50(i)(1)(i)(A)(4) above). If the applicant has a licensing agreement with the
NDA holder/patent owner, proceed to question #15.
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21 CFR 314.50(i)(1)(ii):  No relevant patents.

21 CFR 314.50(i)(1)(iii):  The patent on the listed drug is a method of use patent 
and the labeling for the drug product for which the applicant is seeking approval 
does not include any indications that are covered by the use patent as described in 
the corresponding use code in the Orange Book.  Applicant must provide a 
statement that the method of use patent does not claim any of the proposed 
indications. (Section viii statement)

Patent number(s):  
Method(s) of Use/Code(s):

15) Complete the following checklist ONLY for applications containing Paragraph IV 
certification and/or applications in which the applicant and patent holder have a licensing 
agreement:

(a) Patent number(s):  
(b) Did the applicant submit a signed certification stating that the NDA holder and patent 

owner(s) were notified that this b(2) application was filed [21 CFR 314.52(b)]?
                                                                                       YES NO

If “NO”, please contact the applicant and request the signed certification.

(c) Did the applicant submit documentation showing that the NDA holder and patent 
owner(s) received the notification [21 CFR 314.52(e)]? This is generally provided in the 
form of a registered mail receipt. 

                                                                                       YES NO
If “NO”, please contact the applicant and request the documentation.

(d) What is/are the date(s) on the registered mail receipt(s) (i.e., the date(s) the NDA holder 
and patent owner(s) received notification):

Date(s):

Note, the date(s) entered should be the date the notification occurred (i.e., delivery 
date(s)), not the date of the submission in which proof of notification was provided

(e) Has the applicant been sued for patent infringement within 45-days of receipt of the 
notification listed above?

Note that you may need to call the applicant (after 45 days of receipt of the notification)
to verify this information UNLESS the applicant provided a written statement from the 
notified patent owner(s) that it consents to an immediate effective date of approval.

YES NO Patent owner(s) consent(s) to an immediate effective date of 
approval

Reference ID: 4121303
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MEMORANDUM  
REVIEW OF REVISED LABEL AND LABELING 

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) 

 
Date of This Memorandum: July 3, 2017  

Requesting Office or Division: Division of Hematology Products  

Application Type and Number: NDA 208587  

Product Name and Strength: L-glutamine 5 grams/packet  

Applicant/Sponsor Name: Emmaus Medical, Inc.  

Submission Date: June 29, 2017  

OSE RCM #: 2016-2175-03  

DMEPA Primary Reviewer: Idalia E. Rychlik, PharmD.  

DMEPA Team Leader: Hina Mehta, PharmD.  

 
1 PURPOSE OF MEMO 
The Division of Hematology Products requested that we review the revised Carton and 
Container Labeling for L-Glutamine oral powder (Appendix A) to determine if it is acceptable 
from a medication error perspective.  The revisions are in response to recommendations that 
we made during a previous label and labeling review.a b c 
 
2  CONCLUSION 
The revised carton and container labels are acceptable from a medication error perspective.  
We have no further recommendations at this time.  
 

                                                      
a Rychlik, I. Label and Labeling Review for L-glutamine (NDA 208587). Silver Spring (MD): FDA, CDER, OSE, DMEPA 
(US); 2017 JAN 23. RCM No.: 2017-2175. 
b Rychlik, I. Label and Labeling Review Memo for L-glutamine (NDA 208587). Silver Spring (MD): FDA, CDER, OSE, 
DMEPA (US); 2017 MAR 02. RCM No.: 2017-2175-01. 
c Rychlik, I. Label and Labeling Review Memo for L-glutamine (NDA 208587). Silver Spring (MD): FDA, CDER, OSE, 
DMEPA (US); 2017 JUN 30. RCM No.: 2017-2175-02. 

Reference ID: 4119482
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PMR/PMC Development Template

NDA # 208587
Product: Endari (L-glutamine)

PMC 3237-1
Description:

Design and conduct a dose-finding trial in adult and pediatric patients with body 
weight less than or equal to 65 kg. The primary endpoint should be the increase in 
the ratio of NADH to total NAD levels from the baseline. The trial should have 
dose-finding and safety observation parts.  The duration of evaluation for the dose-
finding and safety observation should be justified in the protocol. After the optimal 
dose is identified, the selected dose should be administered to adult and pediatric 
patients with body weight less than or equal to 65 kg for at least 24 weeks to assess 
safety and activity of the selected dose. The study population should include 
patients with renal and hepatic impairment.

Schedule Milestones: Draft Protocol Submission: 1/2018
Final Protocol Submission: 4/2018
Study Completion: 7/2020
Final Report Submission: 12/2020

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 -glutamine at 
dose levels 10 grams per day or 20 grams per day may not benefit from L-glutamine compared to placebo.

Reference ID: 4120526
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2. Describe the particular review issue and the goal of the study/clinical trial. If the study or 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 or clinical trial is a PMR, check the applicable regulation.
If not a PMR, skip to 4.

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.

A

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

Dose levels of 10 grams per day and 20 grams per day may not provide clinically meaningful benefit:
These dose levels did not increase the ratio of NADH to total NAD levels from the baseline in adult patients with 
sickle cell disease (SCD) based on the results of the dose-finding study (Study 8288).  The increase in the ratio of 
NADH to total NAD levels from the baseline is the foundation of Applicant’s hypothesis that L-glutamine may be a 
promising treatment for SCD.
The Applicant did not provide adequate justification for weight-based dose as done for the flat dose in the dose-
finding study. 

-
glutamine at dose levels 10 grams per day or 20 grams per day may not benefit from L-glutamine compared to 
placebo [Rate of sickle cell crises per 48 weeks: L-glutamine 2 vs. placebo 2.5; hazard ratio: 0.87 (95% confidence 
interval: 0.63, 1.19)]. 
The efficacy data from the phase III trials suggests that pediatric patients may not benefit from L-glutamine compared 
to placebo; most pediatric patients were administered doses of 10 grams per day or 20 grams per day based on their 
body weight.
No PK and or PD data was collected during the phase III trial or the phase II trial to support the proposed dose.
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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
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 or 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

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.
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MEMORANDUM  
REVIEW OF REVISED LABEL AND LABELING 

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) 

 
Date of This Memorandum: June 22, 2017  

Requesting Office or Division: Division of Hematology Products  

Application Type and Number: NDA 208587  

Product Name and Strength: L-glutamine 5 grams/packet  

Applicant/Sponsor Name: Emmaus Medical Inc  

Submission Date: June 19, 2017  

OSE RCM #: 2016-2175-02  

DMEPA Primary Reviewer: Idalia E. Rychlik, PharmD.  

DMEPA Team Leader: Hina Mehta, PharmD.  

   

   

 
1 PURPOSE OF MEMO 
The Division of Hematology Products requested that we review the revised Carton and 
Container Labeling for L-Glutamine oral powder (Appendix A) to determine if it is acceptable 
from a medication error perspective.  The revisions are in response to recommendations that 
we made during a previous label and labeling review and memoa b 
 
2  CONCLUSION 
The revised carton and container labels are unacceptable from a medication error perspective.  
The prominence of the prescription only statement should be decreased and relocated for 
readability of other prominent information..  

                                                      
a Rychlik, I. Label and Labeling Review for L-glutamine (NDA 208587). Silver Spring (MD): FDA, CDER, OSE, DMEPA 
(US); 2017 JAN 23. RCM No.: 2017-2175. 
b Rychlik, I. Label and Labeling Review Memo for L-glutamine (NDA 208587). Silver Spring (MD): FDA, CDER, OSE, 
DMEPA (US); 2017 MAR 02. RCM No.: 2017-2175-01. 
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3 RECOMMENDATIONS FOR EMMAUS MEDICAL INC 
We recommend the following be implemented to both carton and container packaging prior to 
approval of this NDA 208587:   

A. Carton Labeling and Container Label 
I. Significantly reduce the font size of the “Rx Only” statement and relocate it away 

from the establish name and product strength information to improve the 
prominence and readability of other important information. 

Reference ID: 4115407
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****Pre-decisional Agency Information**** 

Memorandum
Date: 6/20/17

To:  Michael Gwathmey, Regulatory Project Manager   
Division of Hematology Products (DHP)

From:   Rachael Conklin, Regulatory Review Officer 
  Office of Prescription Drug Promotion (OPDP) 

Through: Katie Davis, Team Leader 
  OPDP 

Subject: Comments on draft labeling (Package Insert, Carton/Container 
Labeling) for Endari™ (L-glutamine oral powder) 

 NDA 208587 

In response to your labeling consult request dated October 27, 2016, we have reviewed the
draft Package Insert and Carton/Container Labeling for Endari™ (L glutamine oral powder)
(Endari). This review is based upon the version of the draft PI and Carton/Container Labeling
accessed from the share drive on June 19, 2017.

If you have any questions, please contact Rachael Conklin at (240) 402 8189 or
Rachael.Conklin@fda.hhs.gov.

PI

Section Statement from Draft
(if applicable)

OPDP Comment

HIGHLIGHTS OF
PRESCRIBING
INFORMATION

“Endari™ (L glutamine
oral powder)

Is this the correct format for the proprietary name
and the established name and dosage form?

HIGHLIGHTS OF
PRESCRIBING
INFORMATION
ADVERSE
REACTIONS

“Most common adverse
reactions (incidence

10%) are constipation,
nausea, headache,
abdominal pain, cough,
pain in extremity, back

OPDP notes that Table 2 in the PI specifies that these
are “Adverse Reactions Occurring at an Incidence

10%” (emphasis added). OPDP
recommends deleting from the
Highlights section in order to be consistent with Table
2.

FOOD AND DRUG ADMINISTRATION
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion  

Reference ID: 4114066
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MEMORANDUM  
REVIEW OF REVISED LABEL AND LABELING 

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) 

 
Date of This Memorandum: June 12, 2017  

Requesting Office or Division: Division of Hematology Products  

Application Type and Number: NDA 208587  

Product Name and Strength: L-glutamine 5 grams/packet  

Applicant/Sponsor Name: Emmaus Medical Inc  

Submission Date: March 2, 2017  

OSE RCM #: 2016-2175-01  

DMEPA Primary Reviewer: Idalia E. Rychlik, PharmD.  

DMEPA Team Leader: Hina Mehta, PharmD.  

   

   

 
1 PURPOSE OF MEMO 
The Division of Hematology Products requested that we review the revised Carton and 
Container Labeling for L-Glutamine oral powder (Appendix A) to determine if it is acceptable 
from a medication error perspective.  The revisions are in response to recommendations that 
we made during a previous label and labeling review.a  
 
2  CONCLUSION 
The revised carton and container labels are unacceptable from a medication error perspective.  
The prominence of the prescription only statement should be decreased for readability of other 
prominent information, the conditionally acceptable name must be incorporated into the 
labels, and the product dosage form and mixing instructions must align with the prescribing 
information.  
 

                                                      
a Rychlik, I. Label and Labeling Review for L-glutamine (NDA 208587). Silver Spring (MD): FDA, CDER, OSE, DMEPA 
(US); 2017 JAN 23. RCM No.: 2017-2175. 
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3 RECOMMENDATIONS FOR EMMAUS MEDICAL INC 
We recommend the following be implemented to both carton and container packaging prior to 
approval of this NDA 208587:   

A. Carton Labeling and Container Label 
I. Reduce the font size of the “Rx Only” statement and relocate it away from the 

product strength information to improve the prominence and readability of 
other important information. 

II. Replace the “Tradename” placeholder with the conditionally acceptability 
Proprietary Name. 

III. Align the product dosage form on the carton and container labels with the 
prescribing information. Replace  with “L-
glutamine oral powder”. 

IV. Revise the mixing directions to “Mix the contents with cold or room temperature 
beverage or food immediately before dosing.”  

Reference ID: 4110473

1 Page of Draft Labeling has been Withheld in Full as b4 (CCI/TS) immediately following this page

(b) (4)



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

IDALIA E RYCHLIK
06/12/2017

HINA S MEHTA
06/12/2017

Reference ID: 4110473





Page 2    Clinical Inspection Summary NDA 208587 (L-glutamine)

2. BACKGROUND

Sickle cell disease (SCD) is a hereditary disorder that is associated with significant morbidity and 
mortality including painful crises, acute chest syndrome, infection, stroke, bone deformity, and 
multiple organ damage due to an increase in destruction of red blood cells (RBCs) and occlusion of the 
microvascular system. The most common types of SCD are sickle cell anemia (HbSS), sickle 
hemoglobin C disease (HbSC) and sickle β thalassemia. Sickle cell anemia and sickle β0 thalassemia 
are the most severe forms of the disease. HbS is caused by a mutation in the β-globin gene in which 
the 17th nucleotide is changed from thymine to adenine and the sixth amino acid in the β-globin chain 
becomes valine instead of glutamic acid. Abnormal hemoglobin distorts red blood cells into a sickle 
shape, leading to erythrocyte rigidity and causing anemia and vaso-occlusion. Patients with SCD start 
to have signs of the disease during the first year of life, usually around 5 months of age. Sickle cell 
painful crisis is the most common and potentially life-threatening vaso-occlusive complication of 
SCD, and is the leading cause of emergency room visits and hospital stays for people who have sickle 
cell anemia. 

The current treatment of SCD is mainly supportive. The goals of treating sickle cell disease are to 
relieve pain, prevent infections, organ damage, and stroke, and to control complications. Blood 
transfusions are commonly used to treat worsening anemia and sickle cell complications, such as 
stroke. Chronic blood transfusions can cause iron overload. Bone marrow or stem cell transplant is the 
only curative therapy for SCD. However, bone marrow or stem cell transplants are mostly confined to 
children with HLA compatible siblings and are used only in cases of severe SCD for children who 
have minimal organ damage from the disease. The procedure also has transplantation-related risk and 
side effects. Hydroxyurea (DROXIA) is the only drug that has been approved by FDA since 1998 to 
reduce the frequency of painful crises and to reduce the need for blood transfusions in adult patients 
with sickle cell anemia with recurrent moderate to severe painful crises (generally at least 3 during the 
preceding 12 months). Hydroxyurea increases fetal hemoglobin level which prevents red blood cells 
from sickling and improves anemia. Hydroxyurea is a myelosuppresive agent and can cause 
neutropenia and thrombocytopenia that require monitoring blood counts regularly and dose adjustment 
during the treatment. 

Glutamine is an amino acid and also serves as a precursor for nicotinamide adenosine dinucleotide 
(NAD). L-glutamine increases the NAD redox potential and NADH level in sickle RBC, which may 
result in improvement of sickle RBC adhesion to endothelial cells. L-glutamine for treating sickle cell 
disease was granted orphan drug designation by the Agency in 2001 and the development program for 
L-glutamine for an indication to reduce painful crises in patients with sickle cell disease was granted 
fast track designation in 2004.

The sponsor submitted this NDA as a 505(b)(2) application for L-glutamine for the indication for the 
treatment of sickle cell disease (SCD) in both adult and pediatric populations. The application 
references NutreStore® (L-glutamine powder for oral solution, also owned by Emmaus) as a listed 
drug that was previously approved for a different indication for the treatment of short bowel syndrome 
(SBS) in patients receiving specialized nutritional support when used in conjunction with a 
recombinant human growth hormone.

Reference ID: 4092073



Page 3    Clinical Inspection Summary NDA 208587 (L-glutamine)

The sponsor submitted two clinical trials to support the proposed indication. The two clinical trials 
included a Phase 3, randomized, placebo-controlled trial (Study GLUSCC09-01) and a Phase 2, 
randomized, placebo-controlled trial (Study 10478) in adult and pediatric patients with SCD. 

DHP requested three clinical sites for inspections for Study GLUSCC09-01 and one clinical site for 
inspection for Study 10478 based on relatively high enrollment and efficacy results at these sites.

Study GLUSCC09-01  

Title of the study: A Phase III, Prospective, Randomized, Double-Blind, Placebo-Controlled, 
Parallel-Group, Multicenter Study of L-Glutamine Therapy for Sickle Cell Anemia and 
Sickle ß0-Thalassemia

Study GLUSCC09-01was a multicenter, randomized (2:1), double-blind, placebo-controlled, parallel-
group, Phase 3 study to evaluate the efficacy of oral L-glutamine in patients with sickle cell anemia or 
sickle ß0-thalassemia who were at least 5 years old.

The primary objective of the study was to evaluate the efficacy of oral L-glutamine as a therapy for 
sickle cell anemia and sickle ß0-thalassemia as evaluated by the number of occurrences of sickle cell 
crises. 

The primary efficacy endpoint was the number of sickle cell crises through Week 48 and prior to start 
of taper. A sickle cell crisis was defined as a visit to an emergency room/medical facility for sickle cell 
disease-related pain that was treated with a parenterally administered narcotic or parenterally 
administered toradol (ketorolac). Visits to facilities in which only non-narcotics or orally administered 
narcotics were used were counted as crises so long as non-narcotic pain relievers or oral narcotics 
were administered during the visit and the non-use of parenteral narcotic or parenteral toradol 
(ketorolac) was clearly documented in the source documents as a facility policy. In addition, the 
occurrence of chest syndrome (acute clinical pulmonary findings corroborated by findings of a new 
pulmonary infiltrate on chest X-ray films), priapism, and splenic sequestration were considered sickle 
cell crises even if the symptoms were not painful enough to require narcotics or toradol (ketorolac). 
Splenic sequestration was defined as an increase in spleen size associated with pain in the area of the 
organ along with a decrease in the hemoglobin concentration of at least 2 g/dL within a 24-hour 
period.

Eligible criteria included patients with sickle cell anemia or sickle β0-thalassemia, age of 5 years or 
older, history of at least 2 documented episodes of sickle painful crises within 12 months of the 
screening visit, without significant medical conditions (requiring prolonged treatment and/or 
hospitalization) within two months of the screening visit, no liver or renal insufficiency, no receipt of 
any blood products within three weeks of the screening visit, no treatment with other anti-sickling 
agents within 30 days of the screening visit or if they are on chronic therapy with an anti-sickling 
agent such as hydroxyurea at the time of screening, they have been on it for at least three months with 
intention of continuing it for the next fourteen months. Exclusion criteria also included international 
normalized ratio (INR) > 2.0 and serum albumin<3.0 g/dL.
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Study GLUSCC09-01 was conducted in 31 centers in United States. The date of the first enrollment 
was June 21, 2010, and the last subject completed in December 19, 2013.

Study 10478   

A Phase II, Prospective, Randomized, Double-Blind, Placebo-Controlled, Parallel-Group, Multicenter 
Study of L-Glutamine Therapy for Sickle Cell Anemia and Sickle ß0-Thalassemia

Study 10478 was a Phase 2, multicenter randomized (1:1), double-blind, placebo-controlled, parallel-
group study to evaluate the safety and efficacy of oral L-glutamine therapy for patients with sickle cell 
anemia or sickle ß0-thalassemia who are at least 5 years old.

The primary objective of the study was to evaluate the efficacy of oral L-glutamine in therapy of sickle 
cell anemia and sickle ß0-thalassemia as evaluated by number of occurrences of painful sickle cell 
crises.

The primary efficacy endpoint is the number of painful sickle cell crises through Week 48 and prior to 
start of taper.  

Eligibility criteria included patients with sickle cell anemia or sickle β0-thalassemia, age of 5 years or 
older, history of at least 2 episodes of painful crises within 12 months of the screening visit, without 
significant medical conditions (requiring prolonged treatment and/or hospitalization) within two 
months of the screening visit, no liver or renal insufficiency, no receipt of any blood products within 
three weeks of the screening visit, no treatment with other anti-sickling agents within 30 days of the 
screening visit or if they are on chronic therapy with an anti-sickling agent such as hydroxyurea at the 
time of screening, they have been on it for at least three months with intention of continuing it for the 
next fourteen months. Exclusion criteria also included diabetes with untreated fasting blood glucose 
>115 mg/dL, international normalized ratio (INR) > 2.0, and serum albumin<3.0 g/dL.

Study 10478 was conducted in five centers in United States. The date of the first enrollment was April 
23, 2004, and the last subject completed in May 29, 2008.
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3. RESULTS (by site): 

Name of CI, Address Site #, Protocol # and # 
of Subjects

Inspection 
Date

Classification

Swayam Sadanandan, MD*
The Brooklyn Hospital Center
121 DeKalb Avenue
Tenth Floor Main Hospital Building
Brooklyn, NY 11201

Site #14
Protocol GLUSCC09-01
Subjects=15

January 17-
20, 2017

NAI

Patricia Ann Oneal, MD** 
Howard University Hospital 
Center for Sickle Cell Disease 
1840 7th Street, NW Room 203 
Washington, DC 20001  

Site #2
Protocol GLUSCC09-01
Subjects=23

January 5-18, 
2017

VAI 

Lance Sieger, MD - Co-PI 
Joseph L. Lasky, MD - Co-PI 
Los Angeles Biomedical Research 
Institute at Harbor-UCLA Medical Center 
1124 W. Carson Street, Bldg. N-25 
Box 468 
Torrance, CA 90502 

Site #21
Protocol GLUSCC09-01
Subjects=11

February 1-3, 
2017

NAI

Yutaka Niihara, MD, MPH 
Los Angeles Biomedical Research Institute at 
Harbor-UCLA Medical Center 
1124 W. Carson Street 
Building E4, Room 30 
Torrance, CA 90502 

Site #101
Protocol 10478
Subjects=25

February 6-9, 
13, 2016

VAI

* Dr. Swayam Sadanandan has retired. ** Dr. Patricia Ann Oneal is no longer with Howard University.

Key to Compliance Classifications
NAI (No Action Indicated) = No deviation from regulations. 
VAI (Voluntary Action Indicated) = 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.  Final classification occurs when the post-inspectional letter has been sent to 
the inspected entity.

Clinical Study Site Investigators
  
1. Swayam Sadanandan, MD (Site #14, Protocol GLUSCC09-01, Brooklyn, NY)

The site screened and enrolled 15 subjects for Study Protocol GLUSCC09-01. An audit of 15 
enrolled subjects’ records was conducted.  Among the 15 subjects, 10 subjects completed the 
study and 5 subjects discontinued from the study (four subjects withdrew consent [2 each in L-
glutamine and placebo group] and one subject in the placebo group was discontinued at 

Reference ID: 4092073



Page 6    Clinical Inspection Summary NDA 208587 (L-glutamine)

discretion of the clinical investigator due to noncompliance). The discontinuation data listing 
provided in the NDA was verified by review of source documents.

The inspection evaluated the following documents: source records, screening and enrollment 
logs, case report forms, electronic files, study drug accountability logs, study monitoring visits, 
and correspondence. Informed consent documents and sponsor-generated correspondence were 
also inspected. Source documents for enrolled subjects whose records were reviewed were 
verified against the case report forms and NDA subject line listings. There were no limitations 
during conduct of the clinical site inspection.  

Source documents for the raw data used to assess the primary study endpoint were verifiable at 
the study site. No under-reporting of adverse events or serious adverse events were noted. All 
source data were generally verifiable at the site.

In general, this clinical site appeared to be in compliance with Good Clinical Practices.  A Form 
FDA 483 (Inspectional Observations) was not issued.  Data submitted by this clinical site appear 
acceptable in support of this specific indication. 

2. Patricia Ann Oneal, M.D. (Site #2, Protocol GLUSCC09-01, Washington, DC)

The site screened 32 subjects and enrolled 23 subjects for Study Protocol GLUSCC09-01. An 
audit of 23 enrolled subjects’ records was conducted.  Among the 23 subjects, 12 subjects 
completed the study and 11 subjects discontinued from the study. Two of the eleven 
discontinued subjects (#504 and #516 in the L-glutamine group) had cardiac arrest and died from 
causes considered to be unrelated to study medication by the clinical investigator. The 
discontinuations and reasons for discontinuations reported in the NDA data listing were source 
verified. 

The inspection evaluated the following documents: source records, screening and enrollment 
logs, case report forms, study drug accountability logs, study monitoring visits, and 
correspondence. Informed consent documents and sponsor-generated correspondence were also 
inspected. Source documents for enrolled subjects whose records were reviewed were verified 
against the case report forms and NDA subject line listings. There were no limitations during 
conduct of the clinical site inspection.  

Source documents for the raw data used to assess the primary study endpoint were verifiable at 
the study site. No under-reporting of adverse events or serious adverse events were noted. 

However, the following protocol violations/deviations were noted and a Form FDA 483 
(Inspectional Observations) was issued at the site for failure to conduct an investigation in 
accordance with investigational plan and failure to prepare accurate case histories with respect to 
observations and data pertinent to the investigation:

• Violations of inclusion criteria: Two subjects were initially checked as eligible subjects 
but late corrected as not eligible subjects.
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o One subject (#101, placebo group) was enrolled in the study later without further 
verification for requirement of 2 painful crises within 12 months. The subject 
discontinued from the study subsequently after identification. The enrollment log 
indicates that the subject moved out of state.

o One subject (#102, L-glutamine group) had sickle ß+-Thalassemia as per the 
hemoglobin electrophoresis results, not sickle ß0-Thalassemia as specified in 
eligibility criteria. The patient enrolled on 3/2/11 and received study treatment from 
3/2/11 to 3/28/11. The investigator documented the hemoglobin electrophoresis result 
on 3/9/11 and reported to the study sponsor and IRB. The subject discontinued from 
the study thereafter.

• Incorrect stratification for randomization:  One subject (#503, L-glutamine group) not 
currently using hydroxyurea (HU) treatment was incorrectly stratified for randomization 
with the hydroxyurea user group. 

• Incorrect dosing: One subject (#104, L-glutamine group) was dispensed the incorrect 
amount of study medication based on body weight, 20 gram instead of 30 gram per day at 
visit 2. The dosage was corrected on visit 3/Week 4. 

• Incomplete or inaccurate recording: Several incomplete or inaccurate recording of 
concomitant medications and action taken for adverse events were noted.

o Two subjects (#505 and #513) had incomplete concomitant medications listing
o Five subjects (#510, #513, # 514, #515, and #516) had inaccurate or incomplete 

records of action taking for experienced adverse events.

The above observations were shared with DHP. These protocol violations/deviations were 
reported in the clinical study report and submitted in the NDA submission. These protocol 
violations were observed in the initial enrollment period. The first two subjects (#101 and #102) 
were discontinued from the study shortly due to not meeting the inclusion criteria.  These 
observations appear unlikely to have significant impact on overall efficacy and safety results. 

In general, the efficacy and safety data at the site are verifiable and this clinical site appeared to 
be in compliance with Good Clinical Practices.  Data submitted by this clinical site appear 
acceptable in support of this specific indication. 

3. Lance Sieger, MD and Joseph Lasky, MD (Site #21, Protocol GLUSCC09-01, Torrance, 
CA) 

The site screened 17 subjects and enrolled 11 subjects for Study Protocol GLUSCC09-01. An 
audit of 11 enrolled subjects’ records was conducted.  Among the 11 subjects, 8 subjects 
completed the study and 3 subjects (all in the L-glutamine group) discontinued from the study 
(due to reported adverse events). The three subject discontinuations were source verified during 
the inspection. 
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The inspection evaluated the following documents: source records, screening and enrollment 
logs, case report forms, study drug accountability logs, study monitoring visits, and 
correspondence. Informed consent documents and sponsor-generated correspondence were also 
inspected. Source documents for enrolled subjects whose records were reviewed were verified 
against the case report forms and NDA subject line listings. There were no limitations during 
conduct of the clinical site inspection.  

Source documents for the raw data used to assess the primary study endpoint were verifiable at 
the study site. No under-reporting of adverse events or serious adverse events were noted. 

In general, this clinical site appeared to be in compliance with Good Clinical Practices.  A Form 
FDA 483 (Inspectional Observations) was not issued.  Data submitted by this clinical site appear 
acceptable in support of this specific indication. 

4. Yutaka Niihara, MD (Site #101, Protocol 10478, Torrance, CA)

The site screened 42 subjects and enrolled 25 subjects for Study Protocol 10478. An audit of 25 
enrolled subjects’ records was conducted.  Among the 25 subjects, one subject withdrew consent 
and received no treatment. Of 24 subjects who received study treatment, 12 subjects completed 
the study and 12 subjects discontinued the study treatment. Of the twelve subjects who 
discontinued from study treatment, there was one death; subject (#015) in the L-glutamine group 
died of hypoglycaemia/altered level of consciousness. The discontinuation data listing submitted 
in the NDA was compared to source documents and verified.

The inspection evaluated the following documents: source records, screening and enrollment 
logs, case report forms, study drug accountability logs, study monitoring visits, and 
correspondence. Informed consent documents and sponsor-generated correspondence were also 
inspected. Source documents for enrolled subjects whose records were reviewed were verified 
against the case report forms and NDA subject line listings. There were no limitations during 
conduct of the clinical site inspection.  

Source documents for the raw data used to assess the primary study endpoint were verifiable at 
the study site. No under-reporting of adverse events or serious adverse events were noted. 

However, the following protocol violations/deviations were noted and a Form FDA 483 
(Inspectional Observations) was issued at the site for failure to conduct an investigation in 
accordance with the investigational plan, specifically:

• Violations of inclusion criteria: Seven subjects who had <2 painful crises in the previous 
12 months were enrolled in the study. The PI (previous sponsor for this investigator-
initiated study) granted waiver for the enrollment.

• Deviations of exclusion criteria: Nineteen of 25 enrolled subjects had no INR tests to assess 
exclusion criterion of INR >2.0 (10 subjects in L-glutamine group and 9 subjects in placebo 
group). One subject had serum albumin <3.0 g/dL (Subject 014 in L-glutamine group) and 
one subject received blood product within 3 months were enrolled in the study (Subject 011 
in placebo group). 
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The above observations were shared with DHP. These protocol violations/deviations were 
reported in the clinical study report and submitted in the NDA submission. ``Enrollment of 
subjects with <2 painful crises in the previous 12 months were observed in both the L-glutamine 
and the placebo groups. Seven subjects include three subjects in the L-glutamine group (Subjects 
003, 017, and 027) and four subjects in the placebo group (Subjects 004, 010, 015 and 019). Four 
of seven subjects were pediatric patients [Subjects 003 (11 years), 017 (16 years), 004 (16 years) 
and 019 (15 years)]. The investigator/sponsor of the study granted waiver for these subjects to be 
enrolled in the trail, including the 4 pediatric subjects with known enrollment challenge.  Since 
the primary efficacy endpoint was the number of sickle cell crises through Week 48 (not the 
change of painful crisis from baseline) and similar number of subjects with <2 painful crises in 
the previous 12 months were enrolled in both groups this observation appears unlikely to have 
significant impact on overall efficacy and safety results of the study. The protocol deviations for 
exclusion criteria appear to be minor and unlikely to be significant for the overall study results.

In general, the primary efficacy and safety data at the site are verifiable and this clinical site 
appeared to be in compliance with Good Clinical Practices.  Data submitted by this clinical site 
appear acceptable in support of this specific indication. 

{See appended electronic signature page}

Min Lu, M.D., M.P.H.
Good Clinical Practice Assessment Branch
Division of Clinical Compliance Evaluation
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 Clinical Compliance Evaluation
Office of Scientific Investigations

CONCURRENCE:
{See appended electronic signature page}

     Kassa Ayalew, M.D., M.P.H.
     Branch Chief, Good Clinical Practice Assessment Branch
     Division of Clinical Compliance Evaluation

  Office of Scientific Investigations
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CC: 
Central Doc. Rm. 
Review Division /Division Director/Anne Farrell 
Review Division /Medical Team Leader/ Kathy Robie Suh
Review Division/Medical Officer/ Rosanna Setse
Review Division /Project Manager/ Michael Gwathmey
OSI/DCCE/Division Director/Ni Khin
OSI/DCCE/Branch Chief/Kassa Ayalew
OSI/DCCE/Team Leader/Janice Pohlman 
OSI/DCCE/GCP Reviewer/Min Lu
OSI/ GCP Program Analyst/Yolanda Patague 
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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: January 23, 2017 

Requesting Office or Division: Division of Hematology Products 

Application Type and Number: NDA 208587 

Product Name and Strength: L-glutamine 5 grams/packet 

Product Type: Single Ingredient  

Rx or OTC: RX 

Applicant/Sponsor Name: Emmaus Medical Inc 

Submission Date: September 7, 2016 and December 9, 2016 

OSE RCM #: 2016-2175 

DMEPA Primary Reviewer: Idalia E. Rychlik, PharmD. 

DMEPA Team Leader: Hina Mehta, PharmD. 
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4.1 RECOMMENDATIONS FOR THE DIVISION 

A. PRESCRIBING INFORMATION (PI) 

I. HIGHLIGHTS: DOSAGE AND AMINISTRATION 

1. Clarify administration statement to include volume of water or food 
recommended for reconstitution prior to consumption. For example, “Each 
dose should be reconstituted in 8 oz (250 mL) of cold or room temperature 
water or food”.  

II. HIGHLIGHTS: DOSAGE FORMS AND STRENGTHS 

1. Remove the type of administration statement as only the dosage form and 
strength should be included in this section, i.e remove “L-glutamine powder 

  
 

      III. SECTION 2:  DOSAGE AND ADMINISTRATION 

1. Dangerous abbreviations, symbols, and dose designations that are included 
on the Institute of Safe Medication Practice’s List of Error-Prone 
Abbreviations, Symbols, and Dose Designations appear in Section 11 and 12.3 
of the PI. As part of a national campaign to avoid the use of dangerous 
abbreviations and dose designations, FDA agreed not to approve such error 
prone symbols in the approved labeling of products. Thus, replace the 
symbols “<” and “>” with their intended meanings to prevent 
misinterpretation and confusion throughout the prescribing information. 

2. Revise the statement to use positive language. E.g. “mix 
with cold or room temperature food or beverage”. 

3. Remove, place statement in another section or bullet point the  
 statement. As currently presented it may lead to confusion.   

4. Clarify administration statement to include volume of water or food 
recommended for reconstitution prior to consumption. For example, “Each 
dose should be reconstituted in 8 oz. (250 mL) of cold or room temperature 
water or food”  

       IV. SECTION 11 and 12.3:  DESCRIPTION, PHARMACOKINETICS 
1. Dangerous abbreviations, symbols, and dose designations that are included 

on the Institute of Safe Medication Practice’s List of Error-Prone 
Abbreviations, Symbols, and Dose Designations appear in Section 11 and 12.3 
of the PI. As part of a national campaign to avoid the use of dangerous 
abbreviations and dose designations, FDA agreed not to approve such error 
prone symbols in the approved labeling of products. Thus, please revise 
those abbreviations, symbols, and dose designations as follows: Replace all 
“μg” symbols appearing in the PI with “mcg”. 
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4.2 RECOMMENDATIONS FOR EMMAUS MEDICAL INC 

We recommend the following be implemented prior to approval of this NDA 208587:  

A. Carton Label 
1. Revise presentation of drug product established name on the PDP to be 

consistent with USP requirements: L-glutamine powder . 
2. Revise the strength on the PDP as currently presented it is not prominent. 
3. When assigning National Drug Code (NDC) numbers, ensure the NDC number 

assigned to the inner label (container) and the outer label is appropriate. The 
container label of  should have different 
NDC numbers.  In addition, the NDC number is denoted by a placeholder.  Please 
submit the NDC number. 

4. Revise the statement to use positive language. E.g. “mix with 
cold or room temperature food or beverage”. 

5. Remove bold font on manufacturer information as it takes reader’s attention 
from important information such as proprietary and proper names, 
administration information and per packet strength. 

6. The drug barcode is often used as an additional verification before drug 
administration and/or dispensing. Therefore it is an important safety feature 
that should be part of the label when possible. We request you add a product 
barcode to the label. 
 

B. Container Label 
 

1. See A.1 through A.7. 
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APPENDIX B. PREVIOUS DMEPA REVIEWS 
B.1 Methods 

On December 15, 2016, we searched the L:drive and AIMS using the terms, L-glutamine and 
NutraStore to identify reviews previously performed by DMEPA.  

  
B.2 Results 

Our search identified 0 previous reviews. 
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APPENDIX G. LABELS AND LABELING  
G.1 List of Labels and Labeling Reviewed 

Using the principles of human factors and Failure Mode and Effects Analysis,a along with 
postmarket medication error data, we reviewed the following TRADENAME (L-glutamine) labels 
and labeling submitted by Emmaus Medical Inc on September 7, 2016. 

 
 Container label 
 Carton  labeling 
 Prescribing Information (PI) 

 
G.2 Label and Labeling Images 

                                                      
a Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.  
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1 Page of Draft Labeling has been Withheld in Full as b4 (CCI/TS) immediately 
following this page
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REGULATORY PROJECT MANAGER 
PHYSICIAN LABELING RULE (PLR) FORMAT REVIEW 

OF THE PRESCRIBING INFORMATION

Complete for all new NDAs, BLAs, Efficacy Supplements, and PLR Conversion Labeling Supplements

Application: NDA 208587 

Application Type: New NDA  

Drug Name(s)/Dosage Form(s): L-glutamine, 5 grams powder

Applicant: Emmaus Medical, Incorporated

Receipt Date: September 7, 2016

Goal Date: July 7, 2017

1. Regulatory History and Applicant’s Main Proposals
Emmaus Medical Inc. has submitted a new NDA for oral powder L-glutamine as a 505(b)(2). The 
application makes reference to listed drug NutreStore (glutamine), NDA 021667, which is also owned 
by Emmaus. The proposed indication is for treatment of sickle cell disease in both adults and children, 
and Emmaus has Orphan Designation for this indication. 

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 of Prescribing Information (SRPI)” checklist (see Section 4 of this 
review).   

3. Conclusions/Recommendations
SRPI format deficiencies were identified in the review of this PI.  For a list of these deficiencies, see 
Section 4 of this review.  

All SRPI format deficiencies of the PI will be conveyed to the applicant in the 74-day letter. The 
applicant will be asked to correct these deficiencies and resubmit the PI in Word format by December 
9, 2016. The resubmitted PI will be used for further labeling review.
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Biostatistics Reviewer: Che Smith Y

TL: Yuan-Li Shen Y

Nonclinical 
(Pharmacology/Toxicology)

Reviewer: Luan Lee Y

TL: Christopher Sheth Y

Statistics (carcinogenicity) Reviewer:

TL:

Product Quality (CMC) Review Team: ATL: Rajan Pragani Y

RBPM: Rabiya Laiq Y

Drug Substance Reviewer: Rajan Pragani
Drug Product Reviewer: Rajan Pragani
Process Reviewer: Zhaoyang Meng
Microbiology Reviewer:
Facility Reviewer: Ephrem Hunde
Biopharmaceutics Reviewer:
Immunogenicity Reviewer:
Labeling (BLAs only) Reviewer:
Other (e.g., Branch Chiefs, EA 
Reviewer) 

OMP/OMPI/DMPP (MedGuide, PPI, 
IFU)

Reviewer:

TL:

OMP/OPDP (PI, PPI, MedGuide, IFU, 
carton and immediate container 
labeling)

Reviewer: Rachael (Ray) Conklin N

TL:

OSE/DMEPA (proprietary name,
carton/container labeling)

Reviewer: Hina Mehta N

TL: Idalia Rychlik N

OSE/DRISK (REMS) Reviewer: Naomi Redd N

TL:

OC/OSI/DSC/PMSB (REMS) Reviewer:

TL:
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Bioresearch Monitoring (OSI) Reviewer: Anthony Orencia Y

TL:

Controlled Substance Staff (CSS) Reviewer:

TL:

Other reviewers/disciplines

Discipline

*For additional lines, highlight this group of cells, 
copy, then paste: select “insert as new rows”

Reviewer:

TL:

Other attendees

*For additional lines, right click here and select “insert 
rows below”

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., information to 
demonstrate sufficient similarity between the 
proposed product and the listed drug(s) such as 
BA/BE studies or to justify reliance on information 
described in published literature):

Not Applicable

YES NO

YES  NO

Relies on the publicly
available scientific
literature to describe
the biopharmaceutics
of L-glutamine. The
composition and the
manufacturing process
for the L-glutamine
drug product for the
treatment of SCD are
the same as those used
in approved product
NutreStore® in NDA
21,667.

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

YES
NO

Reference ID: 4009612
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If no, explain: 

Electronic Submission comments

List comments:

Not Applicable
No comments

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

An AC meeting will probably be 
needed, but will discuss more as the 
review continues

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

CONTROLLED SUBSTANCE STAFF
Abuse Liability/Potential

Comments:

Not Applicable
FILE
REFUSE TO FILE

Review issues for 74-day letter

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

PRODUCT QUALITY (CMC)

Comments:

Not Applicable
FILE
REFUSE TO FILE

Review issues for 74-day letter

New Molecular Entity (NDAs only)

Is the product an NME? YES
NO

Environmental Assessment

Categorical exclusion for environmental assessment 
(EA) requested? 

If no, was a complete EA submitted?

Comments:

YES
NO

YES
NO
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Facility Inspection

Establishment(s) ready for inspection?

Comments:

Not Applicable

YES
NO

Facility/Microbiology Review (BLAs only)

Comments:

Not Applicable
FILE
REFUSE TO FILE

Review issues for 74-day letter

CMC Labeling Review (BLAs only)

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?

Was the application otherwise complete upon 
submission, including those applications where there 
were no agreements regarding late submission 
components?

YES
NO

Is a comprehensive and readily located list of all 
clinical sites included or referenced in the 
application?

YES
NO
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Is a comprehensive and readily located list of all 
manufacturing facilities included or referenced in the 
application?

YES
NO
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