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9. Gleolan was dosed using the active ingredient, aminolevulinic acid hydrochloride:  Dual presentations 
(salt and active moiety) in the dosing section may cause confusion.  The corresponding dosage form for 
ALA (active moiety) is presented in sections 3 and 11 (product information]

10. The dosing is presented in mg per kg. [0.666 ml is a small and uneven number.  Remove the dosing 
information based on milliliters as dual units of measure for dosing may cause confusion]

11. Information regarding Class one standard surgical operating microscope adapted with excitation and 
observation filters was described in this section (see comment 6). 

a. The excitation wavelength of the excitation filter was corrected  to 375-440 nm 
based on the parameters used in the clinical trials (module 5 of the submission).  

12. The neurosurgeon training program was referenced in this section.  The sponsor will submit the training 
program materials for review (to OPDP) after approval.  

Dosage Forms and Strengths
Sponsor’s Proposed:  n® is available in 1 strength (1.5 g of 5-ALA HCl per vial) and 1 dosage form (5-ALA 
HCl for oral solution).

FDA proposed:  For oral solution:  1,500 mg ALA HCl lyophilized powder, equivalent to 1,170 mg ALA, in a 50 
mL single-dose clear, colorless, glass vial with rubber stopper.  After reconstitution with 50 mL drinking 
water, the solution contains 30 mg per mL of ALA HCl (equivalent to 23.4 mg per mL of ALA) and is clear and 
colorless to slightly yellowish in color.  

Reviewer’s Comments:  
13.  Dosing deviated from the salt naming policy, however, the review team deemed this to be important 

based on the naming of established products in the class (see comment 3, above).  
14. Dose was expressed in mg to be consistent with dosing instructions (2.1).  
15. Information on the characteristics of the reconstituted form was included.  

Contraindications:  
Sponsor’s Proposed:
Hypersensitivity to the active substance or porphyrins 
Acute or chronic types of porphyria 

 

FDA Proposed:  
Hypersensitivity to the active substance or porphyrins

Acute or chronic types of porphyria, due to potential ineffectiveness of the drug in these patients.
Reviewer’s Comments:  
16.  According to, 21 CFR 201.57 (c)(5), drug should be contraindicated only in those clinical situations for 

which the risk from use clearly outweighs any possible benefit. Therefore, we recommend deleting the 
 as we believe there is a risk-benefit profile in that population.  

17.  We explained the contraindication in patients with porphyria based on the Sponsor’s 5/3/2017 
response to FDA 4/28/2017 IR (question 7).  Namely, that these patients will not metabolize ALA and 
therefore will not have the desired increase in PpIX and desired fluorescence.  The drug would be 
ineffective in this population.  

Warnings and Precautions:  
Sponsor’s Proposed:  
5.1 Risk of Phototoxic Reactions
5.2 
5.3 
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5.4 Standard Special Measures

FDA proposed:
5.1 Risk of Phototoxic Reactions
5.2 Risk of Misinterpretation
5.3 Hypersensitivity Reactions

Reviewer’s Comments:  The entire section was revised according to 21 CFR 201.57(C)(6).  
18.  Removed the following warnings:  

 
Recommend deleting because we are not convinced that the risk is clinically significant and that the 
mitigation strategy  is helpful to mitigate the risk.  This information is 
appropriately reflected in section 6 Adverse Reactions.

Recommend deleting because this is a non-actionable mitigation strategy.  The patient is already under 
general anesthesia / being monitored.  This information is appropriately reflected in section 6 Adverse 
Reactions.  

  
Deleted because this is practice of neurosurgery.  

19. Added the following Warnings:

5.2  Risk of Misinterpretation :  Added this warning based on 5/10/2017 Advisory Committee meeting 
discussion regarding false negatives in the indicated populations (WHO Grade 3 and 4 glioma).  There are 
also a small number of false positives (inflammation) in the indicated population and false negatives in low 
grade (WHO 1 and 2) gliomas.  
5.3 Hypersensitivity Reactions:    Added this warning based on the Sponsor’s 5/3/2017 response to FDA 
4/28/2017 IR (question 8).  The sponsor describes hypersensitivity reactions such as:  anaphylactic shock, 
angioedema, drug eruption, urticaria, and erythema.  Other optical imaging agents (cysview) and other ALA 
products (Ameluz,  have contraindications in known hypersensitivity and/or warnings.  

Adverse Reactions:
Reviewer’s Comments:  According to 21 CFR 201.57 (c)(7) an adverse reaction is an  undesirable effect, 
reasonable associated with the use of a drug.  
20.  The section was re-ordered and organized to include adverse reactions attributable to the drug; with 

the more frequent reactions (> 1% ) emphasized before the less frequent reactions (<1%).  Brain edema, 
hemianopsia, and hypoesthesia were not felt to be drug related. Although neurologic events are likely 
procedure related, the events are of significant severity and frequency that it is acceptable to include 
them in labeling.  

21. The information regarding elevated transaminases was revised based on the Sponsor’s May 19, 2017 
response to FDA’s May 4, 2017 IR.  It was expanded to include the absolute increase in transaminase 
levels (i.e. 2-10 times the upper limit of normal).  

Drug Interactions:  The Drug is , therefore, this information was 
deleted.  

Special Populations:  Revised to comply with PLLR.  Please see consult from DPMH.  

Drug abuse and Dependence:  Section was removed as it was not pertinent.  

Overdosage:  Section was revised to include only actionable information.  

Reference ID: 4106680

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



Description (11), Clinical Pharmacology,  (12) and  Nonclinical Toxicology (13):  Please see the respective 
discipline reviews. 

Clinical Studies:  
Reviewer’s comments:  
22.  The entire section was reorganized to compare fluorescence to tumor status using histology as the 

reference standard.  The results were presented at the biopsy level as: true positive, false positive, true 
negative, false negative.  The important clinical studies included:     ALS.28/GLI = Study 1, ALS.30/GLI = 
Study 2, and ALS.3 /GLI = Study 3

23. The false positive rate in the non-indicated population (WHO Grade 1 and 2) was described.  See 
Comment (7) above.  

References:  
  

Reviewer’s Comments:  
24.  The literature data is supportive.  In general references are not included in labeling unless, according to 

21 CFR 201.57 (c)(16), “When prescription drug labeling must summarize or otherwise rely on a 
recommendation by an authoritative scientific body, or on a standardized methodology, scale, or 
technique, because the information is important to prescribing decisions, the labeling may include a 
reference to the source of the information.”  These references do not provide additional information 
critical to prescribing decisions that is not contained elsewhere in the label.  

How Supplied/ Storage and Handling:  
This section was revised to remove information regarding: 

1. Storage of the reconstituted solution – Moved to (2) Dosage and Administration 
2.  Administration instructions - Moved to (2) Dosage and Administration
3.  - Deleted

Patient Counseling Information:  
Sponsor Proposed:  

FDA Proposed:
Advise patients that they may experience an increase serum transaminases (ALT and GGT) within the first 
week after surgery.  This elevation may persist after 6 weeks.

Reviewer Comments:  
25. Per 21 CFR (c)(18) This section typically focuses on major risks of the drug and risks in which a patient 

may need to do something actionable.   
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Labeling negotiations occurred with the Sponsor and the final approved label was acceptable.  
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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: May 31, 2017 

Requesting Office or Division: Division of Medical Imaging Products (DMIP) 

Application Type and Number: NDA 208630 

Product Name and Strength: Gleolan* (5-aminolevulinic acid hydrochloride) for oral 
solution 
1,500 gm/ vial  

Applicant/Sponsor Name: NX Development Corp 

Submission Date: December 6, 2016 and March 3, 2017 

OSE RCM #: 2016-2923-01 

DMEPA Primary Reviewer: Idalia E. Rychlik, PharmD. 

DMEPA Team Leader: 
Associate Director (Acting): 

Hina Mehta, PharmD. 
Mishale Mistry, PharmD, MPH 
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1 PURPOSE OF MEMO 
In review of the proposed Prescribing Information, DMEPA identified that the container closure 
system for the proposed powder for oral solution was described as a ‘vial’.  In discussions with 
the team there was no consensus on the description of the vial.  In addition, DMEPA had 
questions regarding the reconstitution procedure for the product.  DMEPA requested that the 
Division send an Information Request to get clarification from the Applicant on the container 
closure system. Therefore, on April 28, 2017, the Division of Medical Imaging Products issued 
an Information Request (IR) to NX Development, which included DMEPA’s request for a sample 
product container-closure system to determine if it is acceptable from a patient safety and 
medication error perspective. On May 24, 2017 we received the requested product container 
for Gleolan (5-aminolevulinic acid hydrochloride) for oral solution (Appendix A). This memo 
extrapolates on recommendations from a previous label and labeling reviewa and addresses our 
assessment of the Sponsor provided container sample.  
 
2  DISCUSSION 
The submitted product container closure system is a glass vial that has a rubber stopper and 

 closure system. This container closure design is typically reserved for packaging of 
injectable products. Drug products should not be packaged in a container/closure system that 
implies or affords a route of administration other than the route intendedb. In this instance, 
oral drug products should not be packaged in vial containers as this may lead to intravenous 
and/or intrathecal route of administration errors. Additionally, we note that the currently 
proposed Prescribing Information does not provide clear instructions on how to reconstitute 
this product in the vial and administer orally. It is unclear how health care practitioners are to 
remove the rubber stopper in order to add water for reconstitution and withdraw the contents 
of the vial to an oral dosing cup. 
We note that training will be provided to neurosurgeons on the use of 5-aminolevulinic acid 
hydrochloride as a fluorescent imaging tool to identify malignant tissues.c  However, this 
training will not be associated with a Risk Evaluation and Mitigation Strategies (REMS) program 
and therefore, we acknowledge that the Applicant may stop the training program at any time. 
We provided recommendations in our previous review to ensure that the route of 
administration is prominently displayed on the container label and carton labeling of the 
product. However, despite labeling interventions, we are concerned that the current container 
closure system for this product will result in wrong route of administration errors. 
DMEPA emailed the DMIP clinical team on May 25, 2017 outlining concerns of potential wrong 
route errors associated with the currently proposed packaging. On May 26, 2017, DMIP stated 

                                                      
a Rychlik,I. Label and Labeling Review for Gleolan (NDA 208630). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 
2017 MAY 12. RCM No.: 2017-2923. 
b Guidance for Industry: Safety Considerations for Product Design to Minimize Medication Errors. Food and Drug 
Administration. 2012. (lines 419-421) Available from 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM331810.pdf.  
c NDA 208630. Submission dated May 5, 2017: Cover Letter. 
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that from a pharmacology/toxicology perspective, there are no concerns. Specifically, “based 
on the available nonclinical and clinical data…the intravenous administration of 20 mg/kg 5-ALA 
[dose] is not likely to be life-threating.  However, intravenous administration does result in 
increased risk of non life-threating adverse effects compared to oral administration that is 
probably due to the much higher Cmax with intravenous administration…one cannot predict if 
the intravenous administration of 20 mg/kg 5-ALA [dose] will produce additional adverse 
effects compared to oral administration of the same dose based on the available data." From a 
clinical perspective, there are no concerns as Gleolan is administered as a one-time dose.  
DMEPA issued an Information Request (IR) on May 26, 2017 requesting an Excel file of all case 
reports and analysis of postmarket serious and nonserious medication errors, including wrong 
route of administration errors, associated with Gleolan from the time of approval on the 
European market. In addition, we requested that the applicant propose n language for Section 
2 Dosage and Administration of the Prescribing Information which clearly describes, in a step by 
step approach, how healthcare providers are to prepare/mix the product (including removal of 

 rubber stopper) and withdraw the reconstituted solution for oral administration.  
To ensure that the route of administration information is not overlooked by healthcare 
providers, DMEPA provided additional recommendations for the container label and carton 
labeling, in addition to those sent on May 25, 2017. We requested the applicant increase the 
prominence of the route of administration information on the container label and carton 
labeling by: 

1. Increasing font size of the statement “For Oral Use Only” 
2. Use bold-face type and box the statement “For Oral Use Only” 
3. Change the font color of the statement “For Oral Use Only” to red font to draw 

attention to this important information. 
The applicant responded to the IR on May 30, 2017. With regard to the postmarket cases of 
wrong route of administration, the applicant reported two cases of wrong route of 
administration where the solution was administered intravenously; however, these patients did 
not experience any adverse events. DMEPA also reviewed the revised container label, carton 
labeling and Prescribing Information submitted on May 30, 2017. We note that the clinical team 
does not have concerns with one-time administration of Gleolan via intravenous route of 
administration. We have attempted to optimize the labels/labeling to highlight the oral route of 
administration of this product, despite its’ packaging in a vial configuration. 
In addition, in our previous review, we deferred to Office of Pharmaceutical Quality (OPQ) on 
the use of the term  throughout labels and labeling.d  In an email communication on 
May 31, 2017, OPQ recommended all references to  should be changed to “single-
dose” to align with the draft Guidance for Industry: Selection of the Appropriate Package Type 
Terms and Recommendations for Labeling Injectable Medical Products Packaged in Multiple-
Dose, Single-Dose, and Single-Patient-Use Containers for Human Use.e 
 

                                                      
d Rychlik,I. Label and Labeling Review for Gleolan (NDA 208630). Silver Spring (MD): FDA, CDER, OSE, DMEPA (US); 
2017 MAY 12. RCM No.: 2017-2923 
e https://www.fda.gov/downloads/Drugs/Guidances/UCM468228.pdf 
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3 CONCLUSION 
The revised carton and container labels are unacceptable from a medication error perspective.  
The strength statement as expressed,  is incongruent with the dosage and 
administration of the product. Furthermore, the use of numerous equations throughout Section 
2 of the PI and preparation instructions should be limited in the number of product transfers 
and steps to increase clarity and to decrease the possibility of medication errors.  Revised 
language for the PI was communicated to the Division of Medical Imaging Products on May 31, 
2017. 
 
4 RECOMMENDATIONS FOR NX DEVELOPMENT CORP 
We recommend the following be implemented prior to approval of this NDA 208630:   

A. Carton and Container Label 
a. Revise the  strength statement to only state the strength to 

avoid confusion, i.e.“1,500 mg”. 
b. Per Draft Guidance for Industry: Selection of the Appropriate Package Type 

Terms and Recommendations for Labeling Injectable Medical Products Packaged 
in Multiple-Dose, Single-Dose, and Single-Patient-Use Containers for Human Use, 
revise the term  to “Single-Dose Vial” on all labels and labeling .   
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Consult Question: Review of package insert and PLLR format recommendations

INTRODUCTION

The Division of Medical Imaging Products (DMIP) consulted both the Maternal Health and 
Pediatric Teams in the Division of Pediatric and Maternal Health (DPMH) to provide input for 
appropriate format and content of the pregnancy, lactation, and males and females of 
reproductive potential sections of Gleolan (5-aminolevulinic acid hydrochloride [5-ALA HCL
HCl] for oral solution) labeling as well as to provide recommendations for pediatric use 
information in labeling. The applicant is seeking approval in adults only and was not required to 
provide a pediatric assessment under the Pediatric Research Equity Act as a result of being 
granted orphan designation for the proposed indication. Therefore, the Pediatric Team’s 
recommendations were limited to the inclusion of the following statement in subsection 8.4 
(Pediatric Use) in labeling: “Safety and efficacy in pediatric patients have not been established.”  
The remainder of this review focuses on labeling recommendations from the Maternal Health 
Team.

REGULATORY HISTORY

On December 6, 2016, NX Development Corp (NXDC) submitted an original New Drug 
Application (NDA) 208630 for Gleolan (5-aminolevulinic acid hydrochloride [5-ALA HCL
HCl] for oral solution) for use as an imaging agent to facilitate the real time detection and 
visualization of malignant tissue during glioma surgery. Gleolan is used with operating 
microscopes equipped with a blue light emitting light source along with appropriate filters.  
NDA 208630 is a 505(b)(2) application that received Fast Track designation on December 18, 
2015, and Orphan designation on January 15, 2013.  Gleolan is currently approved for marketing 
in 40 countries outside of the United States including the EU, Japan, Israel, Australia, Hong 
Kong, South Korea, Taiwan, Ukraine and Kuwait for use as an imaging agent to facilitate the 
real time detection and visualization of malignant tissue during glioma surgery.

On March 31, 2017, DMIP sent NXDC the following Information Request:

We refer to your submission dated December 6, 2016, for Gliolan1 (5-aminolevulinic 
acid hydrochloride [5-ALA HCL HCl] for oral solution). We note that Gliola
currently approved for marketing in 40 countries outside of the United States. Please 
submit a cumulative review and summary of relevant cases reported in your 
pharmacovigilance database regarding Gliolan1 use in pregnant and/or lactating women 
(from the time of product development to present) by April 6, 2017.

1 The applicant has withdrawn the tradename request for Gliolan and is currently awaiting a new tradename.  
However, the tradename Gliolan is currently approved in other countries outside of the United States and was used 
to refer to the drug product in the Information Request.
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NXDC responded on April 5, 2017, with the following:

The postmarketing pharmacovigilance safety database was reviewed for Gliolan1 use in 
pregnancy and lactation. There have been no cases reported where pregnancy or lactation 
was recorded. This is in accordance with the most recent European Union (EU) Periodic 
Safety Update Report (PSUR), where there has been no report of any case with 
pregnancy. Pregnancy is a labeled contraindication in major markets outside of the 
United States where Gliolan1 is currently approved for marketing, such as EU, Japan, and 
Australia. Additionally, for the medac GmbH (medac) clinical studies in the NDA, no 
study report disclosed a pregnancy case. Furthermore, pregnancy was an exclusion 
criterion in all clinical studies submitted to the NDA.

BACKGROUND

Drug Characteristics2,3

Gleolan (5-aminolevulinic acid hydrochloride [5-ALA HCL HCl]) is a porphyrin precursor with 
a proposed indication as an imaging agent to facilitate the real time detection and visualization of 
malignant tissue during glioma surgery. Gleolan, or 5-ALA HCL is an endogenous metabolite 
formed in the mitochondria from succinyl-CoA and glycine and is synthesized by an intracellular 
pool of free heme via a negative feedback mechanism.  Administration of 5-ALA HCL leads to 
selective accumulation of its metabolite, PpIX, in malignant tumor cells.  Absorption of 5-ALA 
HCL occurs rapidly with maximum plasma concentrations reached approximately 1 hour after 
oral administration of 20 mg per kg body weight (bw) 5-ALA HCL. 5-ALA HCL is 
administered orally 3 ± 1 hours before anesthesia to ensure PpIX is as its maximum during time 
of tumor resection and remains high for 6 to 8 hours.  The half-life of 5-ALA HCL is 0.92 to 
3.05 hours and approximately 30% of orally administered 20 mg per kg bw 5-ALA HCL is 
excreted unchanged within the urine within 12 hours.

The most common treatment-related adverse events reported from six clinical trials submitted to 
support NDA 208630, occurring the first six weeks after surgery, include brain edema, 
hemianopia, hypoaesthesia, pyrexia, chills, photosensitivity reaction, solar dermatitis, 
hypotension, abnormal liver function tests, diarrhea and venous thrombosis.  These adverse 
events occurred in < 1% of patients.

Detection and Visualization of Malignant Tissue during Glioma Surgery and Pregnancy3,4,5

There is no published literature on the detection and visualization of malignant tissue during 
glioma surgery and pregnancy.  Limited published literatures are available on glioma treatment 
during pregnancy.  Gliomas are tumors that occur in the brain and spinal cord.  Gliomas are one 
of the most common types of brain tumors. The three types of gliomas include astrocytomas, 
ependymomas and oligodendropliomas. Typically pregnant patients do not have surgery right 
away however they receive radiotherapy and/or chemotherapy during pregnancy. A retrospective 

2 NDA 208630. Applicant’s proposed labeling.
3 NDA 208630. Clinical Summary.  Summary of Clinical Efficacy.
4 Glioma. http://www.mayoclinic.org/diseases-conditions/glioma/home/ovc-20129412. Accessed 10 March 2017.
5 Ronning P, et al. (2016). The effect of pregnancy on survival in a low-grade glioma cohort. J Neurosurg, 125, 393-
400.
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cohort study conducted by the Medical Birth Registry of Norway (MBRN) and the Cancer 
Registry of Norway (CRN) identified all female patients with a World Health Organization 
(WHO) grade II glioma between the ages of 16-40 years from January 1, 1970 through 
December 31, 2008.  Sixty-five patients who gave birth to 95 children after a diagnosis of low-
grad glioma (LGG) were included in the study.  The study also identified 281 patients who did 
not give birth after LGG diagnosis.  Additionally, most patient present with seizures and are 
starting on antiepileptic drug therapy, many of which are associated with birth defects.  The 
authors concluded that pregnancy did not appear to have an impact on the survival of female 
patients with LGG.

Pregnancy and Lactation Labeling
On June 30, 2015, the “Content and Format of Labeling for Human Prescription Drug and 
Biological Products; Requirements for Pregnancy and Lactation Labeling,”6 also known as the 
Pregnancy and Lactation Labeling Rule (PLLR), went into effect.  The PLLR requirements 
include a change to the structure and content of labeling for human prescription drug and 
biologic products with regard to pregnancy and lactation and create a new subsection for 
information with regard to females and males of reproductive potential.  Specifically, the 
pregnancy categories (A, B, C, D and X) are removed from all prescription drug and biological 
product labeling and a new format is required for all products that are subject to the 2006 
Physicians Labeling Rule7 format to include information about the risks and benefits of using 
these products during pregnancy and lactation.  

REVIEW

PREGNANCY

Nonclinical Experience8

In a rabbit embryo-fetal development study with 5-ALA HCl, the no-observed-adverse-effect 
level (NOAEL) was 50 mg/kg/day (mean maternal area under the concentration-time curve 
(AUC)0- corresponding to a less than 1-fold 
exposure margin compared to human exposure at the maximum recommended dose, based on 
AUC comparisons compared to human (geometric mean AUC0-
NOAEL for embryo-fetal developmental toxicity was 150 mg/kg/day (mean maternal AUC0-24h

-fold exposure margin compared to 
human exposure at the maximum recommended dose, based on AUC comparisons compared to 
human (geometric mean AUC0- ). Limited published literature show that 5-
ALA plus direct light exposure to reproductive organs exerts embryotoxic activity in mouse, rat, 
and chick embryos; however, these studies are not clinically relevant as the reproductive organs 
were exposed to the blue light and in clinical practice the blue light exposure will occur in the 
brain or spinal cord.

6 Content and Format of Labeling for Human Prescription Drug and Biological Products, Requirements for 
Pregnancy and Lactation Labeling (79 FR 72063, December 4, 2014).
7 Requirements on Content and Format of Labeling for Human Prescription Drug and Biological Products,
published in the Federal Register (71 FR 3922; January 24, 2006).
8 NDA 208630. Nonclinical Overview. Section 2.4.
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FEMALES AND MALES OF REPRODUCTIVE POTENTIAL

Nonclinical Experience
There is no available nonclinical data regarding females and males of reproductive potential and 
Gleolan or 5-ALA HCL or 5-aminolevulinic acid hydrochloride exposure.

Review of Literature
The applicant did not submit a review of published literature.  DPMH conducted a search using 
PubMed and EMBASE revealing no published literature with regard to females and males of 
reproductive potential and Gleolan or 5-ALA HCL or 5-aminolevulinic acid hydrochloride
exposure.  

Summary
There is no available human or animal data with regard to females and males of reproductive 
potential and Gleolan or 5-ALA HCL or 5-aminolevulinic acid hydrochloride exposure;
therefore, DPMH recommends that Section 8.3 be omitted from labeling.  

CONCLUSIONS 
The Pregnancy, Lactation, and Females and Males of Reproductive Potential subsections of
Gleolan labeling was structured to be consistent with the PLLR, as follows:

Pregnancy, Section 8.1
The “Pregnancy” section of labeling was formatted in the PLLR format to include: “Risk 
Summary,” and “Data” sections. 

Lactation, Section 8.2
The “Lactation” section of labeling was formatted in the PLLR format to include: the 
“Risk Summary,” and “Clinical Considerations” subsections.

LABELING RECOMMENDATIONS

DPMH revised sections 8.1 and 8.2 of labeling for compliance with the PLLR (see below). 
DPMH discussed our labeling recommendations with the Division on Medical Imaging Products 
(DMIP) on April 25, 2017.  DPMH recommendations are below and reflect the discussions with 
DMIP. DPMH refer to the final NDA action for final labeling.  (See Appendix A for the 
applicant’s proposed pregnancy and lactation labeling)
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****Pre-decisional Agency Information****

Memorandum
Date: May 17, 2017

To: Lisa M. Skarupa
Senior Regulatory Health Project Manager
Division of Medical Imaging Products (DMIP)

From: Zarna Patel, PharmD
Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

Subject: NDA 208630
Gleolan® (5-aminolevulinic acid hydrochloride [5-ALA HCl]) for 
oral solution

On January 4, 2017, DMIP consulted OPDP to review the proposed package 
insert (PI) and the carton and container labeling for Gleolan.  Our review of the PI 
is based on the proposed PI emailed to us on May 15, 2017 via sharepoint 
(Proposed.Gliolan.draft.labeling). Please note that we referred to Division of 
Medication Error Prevention and Analysis’ review, dated May 12, 2017, for 
reference to the carton and container labeling for our review.

OPDP has reviewed the carton and container labeling and the attached proposed 
PI and we have no additional comments at this time. 

Thank you for the opportunity to comment on the proposed material. If you have 
any questions or concerns regarding this review, please contact Zarna Patel at 
(301) 796-3822 or zarna.patel@fda.hhs.gov.

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

Reference ID: 4099106
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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: May 12, 2017 

Requesting Office or Division: Division of Medical Imaging Products (DMIP) 

Application Type and Number: NDA 208630 

Product Name and Strength: Gliolan* (5-aminolevulinic acid hydrochloride) for oral 
solution 
1,500 gm/ vial  

Product Type: Single 

Rx or OTC: Rx 

Applicant/Sponsor Name: NX Development Corp 

Submission Date: December 6, 2016 and March 3, 2017 

OSE RCM #: 2016-2923 

DMEPA Primary Reviewer: Idalia E. Rychlik, PharmD. 

DMEPA Team Leader: Hina Mehta, PharmD. 

 

* Proprietary Name “Gliolan” was found unacceptable under OSE# 2016-11908377. New 
proposed Proprietary Name “Gleolan” is currently under review.
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1      REASON FOR REVIEW 

NX Development Corp. submitted NDA 208630 for Gliolan (5-aminolevulinic acid hydrochloride) 
on December 6, 2016. Gliolan is a medical imaging oral drug used to assist in the detection and 
visualization of malignant tissue during glioma surgery. The Division of Medical Imaging 
Products (DMIP) requested DMEPA review the container label, carton labeling, and prescribing 
information for Gliolan, to determine if it is acceptable from a medication error perspective. 

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 

Previous DMEPA Reviews B 

Human Factors Study   C- N/A 

ISMP Newsletters D- N/A 

FDA Adverse Event Reporting System (FAERS)* E- N/A 

Other  F 

Labels and Labeling G 

N/A=not applicable for this review  
*We do not typically search FAERS for our label and labeling reviews unless we are aware of 
medication errors through our routine postmarket safety surveillance 

3   OVERALL ASSESSMENT OF THE MATERIALS REVIEWED 

NX Development Corp. submitted NDA 208630 for Gliolan (5-aminolevulinic acid hydrochloride) 
on December 6, 2016.  DMEPA evaluated the proposed PI, container label and carton labeling 
for areas of vulnerability in regards to medication error.  We identified areas in the labels and 
labeling that can be improved to increase readability and prominence of important information. 
Specifically, we note that  

 dual expression of dosing may lead to medication errors such as 
overdose and/or under-dose for patients. The PI also contains undefined symbols throughout 
and does not clearly state the accurate dosage form. Furthermore, the product packaging (glass 
vial) implies a route of administration other than the intended (oral) route which may lead to 
severe patient safety implications.  

We also note the use of the terminology  and the omission of specific instruction for 
reconstitution (i.e. ) in Section 2: Dose and Administration, we defer to 
Pharmaceutical Quality/CMC for the appropriateness of this terminology and inclusion of 
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mixing instructions in the labels and labeling. We provide recommendations for the Division in 
Section 4.1 and for the Applicant in Section 4.2 to address these deficiencies.  

The container/closure system is described as a ‘vial’ on the carton labeling and container label. 
Per Section 3.P.7, the container closure system is “50 mL clear, colorless,  glass vial”. 
However, given that this product is a powder for oral solution, we have requested samples of 
the container/closure system. Drug products should not be packaged in a container/closure 
system that implies or allows for an unintended route of administration, because this practice 
has led to wrong routes of administration. Therefore, we may have further comments on the 
use of this terminology once the samples have been submitted. 

 

4   CONCLUSION & RECOMMENDATIONS 

DMEPA identified areas in the labels and labeling that can be improved to increase readability 
and prominence of important information and promote the safe use of the product. We 
provide recommendation in Section 4.1 for the PI and 4.2 for the carton and container label to 
address these deficiencies.  

 

4.1   RECOMMENDATIONS FOR THE DIVISION 

A. HIGHLIGHTS OF PRESCRIBING INFORMATION 
1. Dosage and Administration 

i. Remove reconstitution information from the Highlights and point to the 
Full Prescribing Information (PI) for this information. 

ii. Remove dangerous abbreviations throughout the Highlights as they may 
lead to confusion when in close proximity with the dose, i.e. 5-ALA HCl. 

iii. Remove the dosing information based on milliliters as dual units of 
measure for dosing may cause confusion. 

iv. Please revise this section as follows: 
 Recommended reconstituted oral dose of Gliolan is 20 mg/kg. 
 Administer to patient orally 3 hours (range 2 to 4 hours) before 

anesthesia. 
 Must reconstitute supplied powder with water prior to use. See 

Full Prescribing Information for reconstitution instructions. 
2. Dosage Forms and Strength 

i. Revise the dosage form and strength to read as follows: 

“For oral solution: 1,500 mg of 5-ALA HCl lyophilized powder equivalent 
to ...” 

B. PRESCRIBING INFORMATION 
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 on the carton labeling. As part of a 
national campaign to avoid the use of dangerous abbreviations and dose 
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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:  

i. Replace all “μg” symbols appearing throughout the PI with “mcg” 
ii. Delete the abbreviation of body weight “bw” throughout the PI, dosing of 

mg/ kg is assumed per body weight, this specification may lead to 
unnecessary confusion. 

2. Section 2: Dosage and Administration 
i. Revise the reconstitution instructions for increased clarity as follows: 

Gliolan powder must be reconstituted prior to administration by a 
healthcare provider according to the following instructions: 

 Measure 50 mL of water and add to one vial containing 
Gliolan (1,500 mg) 

 Administer the reconstituted Gliolan for oral solution 3 hours 
(range 2 to 4 hours) before anesthesia 

 Discard any unused solution 
ii. Revise the recommended dose instructions for increased clarity as 

follows: 
 The recommended dose of reconstituted Gliolan for adults is 

20 mg/kg  
3. Section 3: Dosage Forms and Strengths 

i. Revise the dosage form and strength to read as follows: 
“For oral solution: 1,500 mg g of 5-aminolevulinic acid hydrochloride  
lyophilized powder equivalent to...”  

4. Section 16: How Supplied/Storage and Handling 
i. Please include the NDC number under the how supplied section as 

currently it is missing. 
 

4.2  RECOMMENDATIONS FOR NX DEVELOPMENT CORP 

We recommend the following be implemented prior to approval of this NDA 208630:  

A. CARTON LABEL 
1. The established name lacks prominence commensurate with the proprietary name. 

Increase the prominence of the established name taking into account all pertinent 
factors, including typography, layout, contrast and other printing features in 
accordance with 21 CFR 201.10(g)(2). 

2. Revise the  strength statement as expressing the strength in a manner 
that is incongruent with the dosage and administration of the product complicates 
the calculating of dosage and has led to dosing errors.a  Thus, revise the strength to 
be displayed as “1,500 mg”. 

                                                      
a Draft Guidance: Container and Carton, April 2013 (lines 365-367). 
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3. Remove  from the box of the strength.  Having two statements of 
strength may cause confusion. 

4. Add statement “Discard Unused Portion” below the single use statement to ensure 
this important information is not overlooked. 

5. Currently presented the NDC number is denoted by a placeholder.  Please submit 
the NDC number for review. 

6.  Add the net quantity statement (i.e. One vial) per the Agency’s Draft Guidance: 
Container and Carton, April 2013 (line 462), net quantity statement should appear 
on the Principal Display Panel (PDP). Ensure the net quantity statement is away from 
the product strength, such as to the bottom of the PDP. From post-marketing 
experience, the risk of numerical confusion between the strength and net quantity 
increases when the net quantity statement is located in close proximity to the 
strength.  

 
B. CONTAINER LABEL  

1. See Section A.2 through A.6. 
2. Move manufacturer information to side panel. 
3. Increase the prominence of the statement, “Reconstitute Prior to Use” and relocate 

to the Primary Display Panel (PDP) to minimize the risk of the product being 
administered without reconstitution.  
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APPENDICES:  METHODS & RESULTS FOR EACH MATERIALS REVIEWED  
 
APPENDIX A.  PRODUCT INFORMATION/PRESCRIBING INFORMATION 

Table 2 presents relevant product information for Gliolan that NX Development Corp. 
submitted on December 6, 2016.  

 
Table 2. Relevant Product Information for Gliolan 

Initial Approval Date N/A 

Active Ingredient 5-aminolevulinic acid hydrochloride 

Indication  medical imaging oral drug used to assist in the detection 
and visualization of malignant tissue during glioma surgery 

Route of Administration Oral 

Dosage Form Powder 

Strength 1,500  (30 mg/ mL once reconstituted)  

Dose and Frequency 20 mg/ kg 2 to 4 hours prior to surgery 

How Supplied Single use vial 

Storage Before reconstitution: 15°C to 30°C (59°F to 86°F) 
After reconstitution: 15°C to 30°C (59°F to 86°F) for no more 
than 24 hours. 
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APPENDIX B. PREVIOUS DMEPA REVIEWS 
B.1 Methods 

On February 9, 2017, we searched the L:drive and AIMS using the terms, Gliolan 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,b along with 
postmarket medication error data, we reviewed the following Gliolan labels and labeling 
submitted by NX Development Corp. on December 6, 2016. 

 
 Container label 
 Carton  labeling 
 Prescribing Information 

 
G.2 Label and Labeling Images 
 
Prescribing Information: 

\\cdsesub1\evsprod\nda208630\0003\m1\us\draft-labeling-text-revised.docx 

Container Label: 

 

 

 

 

                                                      
b Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.  
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****Pre-decisional Agency Information****

Memorandum
Date: April 24, 2017

To: Lisa M. Skarupa
Senior Regulatory Health Project Manager
Division of Medical Imaging Products (DMIP)

From: Zarna Patel, PharmD
Regulatory Review Officer
Office of Prescription Drug Promotion (OPDP)

Subject: NDA 208630
Glioan® (5-aminolevulinic acid hydrochloride [5-ALA HCl]) for 
oral solution
“ ”

On April 18, 2017, DMIP consulted OPDP to review the 
for Gliolan® (5-aminolevulinic acid hydrochloride [5-ALA HCl] 

for oral solution) (Gliolan).  Our review is based on the draft submitted on 
December 6, 2016, with the 505b2 NDA 208630 for Gliolan for use as an imaging 
agent to facilitate the real time detection and visualization of malignant tissue 
during glioma surgery.

OPDP has reviewed the  and considers it to be promotional 
labeling and should not be approved as part of approved product labeling.  

If NX Development Corp would like OPDP to review l, we 
recommend that they submit a formal request for advisory comments to OPDP.

Thank you for the opportunity to comment on the proposed material. If you have 
any questions or concerns regarding this review, please contact Zarna Patel at 
(301) 796-3822 or zarna.patel@fda.hhs.gov.

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