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EXECUTIVE SUMMARY
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for Gleolan (5-aminolevulinic acid hydrochloride (5-ALA HCl)) is necessary to 
ensure the benefits outweigh its risks.  NX Development Corporation submitted a New Drug Application 
(NDA) 208630 for 5-ALA HCl with the proposed indication: as an adjunct to facilitate the intraoperative 
visualization of malignant tissue during glioma surgery. The risks associated with 5-ALA HCl are possible 
phototoxic reaction postoperatively, hypersensitivity reactions, and transient increase in hepatic 
enzymes.  These risks will be communicated in product labeling.  

The applicant did not submit a REMS with this application but proposed a training program for 
neurosurgeons prior to use of the drug to provide information on techniques to optimize the use of 5-
ALA in fluorescence guided surgery (FGS).  The proposed training program does not address a risk that is 
associated with 5-ALA HCl.

DRISK and the Division of Medical Imaging Products have determined that a REMS is not needed to 
ensure the benefits of 5-ALA HCl outweigh its risks.  Malignant gliomas are serious and life-threatening; 
visualization of gliomas during surgery is important in the removal of as much malignant tissue as 
possible.  5-ALA HCl has an acceptable safety profile for its intended use and professional labeling will be 
used  to communicate the  risks of possible phototoxic reaction postoperatively and hypersensitivity 
reactions.  

1 Introduction
This review by the Division of Risk Management (DRISK) evaluates whether a risk evaluation and 
mitigation strategy (REMS) for Gleolan (5-aminolevulinic acid hydrochloride 5-ALA HCl)) is necessary to 
ensure the benefits outweigh its risks.  NX Development Corporation submitted a New Drug Application 
(NDA) 208630 for 5-ALA HCl with the proposed indication:  as an adjunct to facilitate the intraoperative 
visualization of malignant tissue during glioma surgery. This application is under review in the Division of 
Medical Imaging (DMIP). The applicant did not submit a REMS with this application but proposed a 
training program for neurosurgeons prior to use of the drug to provide information on techniques to 
optimize the use of 5-ALA in fluorescence guided surgery (FGS); this will be communicated in section 2.3 
(Imaging Instructions) of the label.

2 Background
2.1 PRODUCT INFORMATION 

Gleolan (5-ALA HCl), is an optical imaging agent, proposed as an adjunct to facilitate the intraoperative 
visualization of malignant tissue during glioma surgery. The drug is a natural metabolite in the human 
body that is produced with the hemoglobin metabolic pathway. It is given as a single oral dose in the 
hospital 2-4 hours prior to neurosurgery.a  Once the drug is taken, it is able to penetrate the tumor 
blood-brain barrier (BBB) and is taken up by malignant glioma cells; it is then metabolized into the 
fluorescent metabolite, protoporphyrin IX (PpIX). When PpIX is excited by the appropriate wavelength, it 

a Section 505-1 (a) of the FD&C Act: FDAAA factor (D): The expected or actual duration of treatment with the drug. 
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emits fluorescence in the red wavelength which can be detected with operating microscopes adapted to 
correspond to the appropriate excitation and emission wavelengths.1

5-ALA HCl is a 505(b)(2)application, and is not a new molecular entity (NME).b A topical solution, Levulan 
Kerastick (aminolevulinic acid HCl 20%), used with photodynamic therapy to treat actinic keratoses of 
the face and scalp, was approved in the U.S. in 1999.2  5-ALA HCl for oral solution was approved by the 
European Medicines Agency (EMA) in 2007 for visualization of malignant tissue during surgery for 
malignant glioma and has since been approved in 40 other countries. 

2.2 REGULATORY HISTORY  
The following is a summary of the regulatory history for [Application/Number] relevant to this review:  

• 01/13/2013:  IND 110655 received Orphan Drug Designation for visualization of malignant tissue 
during surgery for malignant glioma

• 12/21/2015: Fast track designation granted for NDA 208630

• 12/06/2016:  NDA 208630 for 5-ALA HCl received 

• 05/10/2017: Medical Imaging Advisory Committee Meeting was convened to discuss NDA 
208630; the AC voted 11 – 0 in favor of approval

3 Therapeutic Context and Treatment Options
Gliomas are a type of tumor that occurs in the brain and spinal cord, originating in the glial cells that 
surround neurons.  They are classified according to the type of glial cell involved; they are further 
classified according to their histologic grade by the World Health Organization (WHO) classification of 
tumors of the central nervous system.  Tumors are graded from I to IV, with one being lowest grade and 
well-differentiated and IV being malignant and undifferentiated and with a worse prognosis.3

The current standard of care in managing malignant gliomas includes surgically removing as much of the 
tumor as possible, radiation, and chemotherapy. The goal of FGS with 5-ALA HCl in neurosurgery is to 
increase the extent of resection (EOR) of malignant tissue during the surgical procedure.

3.1 DESCRIPTION OF THE MEDICAL CONDITION
Malignant gliomas account for the majority of newly diagnosed primary brain tumors in adults, with 
approximately 14,000 new cases each year in the U.S.c  Although malignant gliomas are not as common 
as other cancer types, they are associated with very high morbidity and mortality, with an estimated 
17,000 deaths attributed to primary malignant brain tumors and other central nervous system tumors in 

b Section 505-1 (a) of the FD&C Act: FDAAA factor (F): Whether the drug is a new molecular entity.

c Section 505-1 (a) of the FD&C Act: FDAAA factor (A): The estimated size of the population likely to use the drug 
involved. 
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the U.S. in 2017.d,4  The average survival for patients who undergo aggressive treatment for malignant 
gliomas (surgery, radiation, chemotherapy) is roughly 14 months.5 Visualization of gliomas during 
surgery is important in the removal of as much malignant tissue as possible.

4 Benefit Assessment
The efficacy of 5-ALA HCl was supported in 3 clinical studies.  Clinical studies ALS-28 and ALS-30 were 
phase 2 studies that assessed positive predictive value (PPV), defined as the number of biopsies positive 
for tumor among all biopsies taken from areas of weak to strong fluorescence.  The standard referenced 
tumor status determination was histology.  The results will be described in labeling as true positive, false 
positive, true negative, and false negative, stratified by presence of fluorescence.  The number of 
fluorescing true positive biopsies in the two studies was  false negative biopsies; in terms of 
non-fluorescing biopsies, the true negative biopsies were  false negative biopsies.6  

ALS-3 was multicenter, 2-arm, randomized, parallel-group, group-sequential, rater-blinded, controlled 
phase 3 study in 346 patients; the primary endpoint was completeness of resection, defined as 
percentage of patients with a histologically confirmed malignant glioma (World Health Organization 
[WHO] grade III or IV) without definite residual contrast enhancing tumor in the early post-operative 
control MRI (within 72 hours after surgery).  In ALS-3, the percentage of resection was 64% in the 5-ALA 
HCl arm and 38% in the control arm.  

5 Risk Assessment & Safe-Use Conditions
In addition to clinical studies ALS-3, ALS-28, and ALS-30, studies ALS-8, and ALS-32 provided the 541 
patient safety data base for the NDA.  Additionally, the applicant included a summary of their 
pharmacovigilance data; no regulatory action has been taken or initiated by any regulatory authority 
where the drug is approved for safety reasons since the drug was first marketed.  The cumulative 
estimation of number of patients who have received the drug is 58,413.7  

In clinical trials, adverse reactions that occurred in > 1% of patients in the week following surgery were 
pyrexia, hypertension, nausea, and vomiting.  Adverse reactions occurring in the first 6 weeks after 
surgery in < 1% of patients were , chills, photosensitivity reactions, solar dermatitis, hypotension, 
abnormal liver function tests, and diarrhea.  The label will also address the risk of neurologic adverse 
events which are likely due to the surgical procedure itself.8  

The drug will be contraindicated in patients with known hypersensitivity to the active substance or to 
porphyrins. Due to the potential lack of efficacy of 5-ALA HCl in patients with acute or chronic types of 
porphyria, it will also be contraindicated in those patients. 

d Section 505-1 (a) of the FD&C Act: FDAAA factor (B): The seriousness of the disease or condition that is to be 
treated with the drug.
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There is a risk of misinterpretation due to non-fluorescing tissue in the surgical field being positive for 
glioma. This risk will be communicated in the warnings and precautions section of the label.

The main serious adverse risks associated with the use of 5-ALA HCl are phototoxic reactions 
postoperatively and hypersensitivity reactions.e  These risks are described below and if approved, will be 
communicated in product labeling in the Warnings and Precautions section.  

5.1 RISK OF PHOTOTOXIC REACTION 
5-ALA HCl can cause phototoxic reactions.  Exposure to room lights or sunlight should be avoided for 24 
hours postoperatively, as should other phototoxic drugs; this will be described in the label. 

5.2 HYPERSENSITIVITY REACTIONS
The applicant reported post marketing cases of hypersensitivity reactions, including anaphylactic shock, 
swelling  and flushing.  The label will recommend having cardiopulmonary resuscitation personnel 
and equipment readily available, as well as monitoring patients for hypersensitivity reactions.

6 Expected Postmarket Use
5-ALA HCl will be used as a single, oral dose 2-4 hours prior to surgery in the hospital setting.

7 Risk Management Activities Proposed by the Applicant
No risk management activities were proposed by the applicant to directly address a safety risk related to 
5-ALA HCl.  The applicant proposes a training program for neurosurgeons prior to use of the drug to 
provide information on techniques to optimize the use of 5-ALA in fluorescence guided surgery (FGS).   
The proposed training program does not address a risk that is associated with 5-ALA HCl.

8 Discussion of Need for a REMS
The Clinical Reviewer recommends approval of 5-ALA HCl on the basis of the efficacy and safety 
information currently available.  Malignant gliomas are serious and life-threatening; visualization of 
gliomas during surgery is important in the removal of as much malignant tissue as possible.  5-ALA HCl 
has an acceptable safety profile for its intended use and professional labeling will be used to 
communicate its risks of possible phototoxic reaction postoperatively and hypersensitivity reactions.

9 Conclusion & Recommendations

e Section 505-1 (a) of the FD&C Act: FDAAA factor (E): The seriousness of any known or potential adverse events 
that may be related to the drug and the background incidence of such events in the population likely to use the 
drug. 
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Based on the clinical review, the benefit-risk profile is favorable therefore, a REMS is not necessary for 5-
ALA HCl to ensure the benefits outweigh the risks. At the time of this review, evaluation of efficacy and 
safety information, as well as labeling, was ongoing.   Please notify DRISK if new safety information 
becomes available that changes the benefit-risk profile; this recommendation can be reevaluated.  

Should DMIP have any concerns or questions or if new safety information becomes available, please 
send a consult to DRISK.     
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