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MEETING MINUTES 
 
Ultragenyx Pharmaceutical Inc. 
Attention: Rosy Veliz, RAC 
Associate Director, Regulatory Affairs  
60 Leveroni Court 
Novato, CA 94949 
 
Dear Ms. Veliz: 
 
Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for for UX007 (triheptanoin). 
 
We also refer to the meeting between representatives of your firm and the FDA on November 13, 
2108.  The purpose of the meeting was to discuss the content and format of the NDA submission 
for UX007 for the treatment of LC-FAOD.   
 
A copy of the official minutes of the meeting is enclosed for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes. 
 
If you have any questions, call me at (301) 796-1023. 
 

Sincerely, 
 
{See appended electronic signature page} 
 

Jenny Doan, BSN, MSN, PMP 
CAPTAIN, U.S. Public Health Service 
Regulatory Health Project Manager 
Division of Gastroenterology and Inborn Errors 
Products 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 

 
 
 
ENCLOSURE: 
   Meeting Minutes
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MEMORANDUM OF MEETING MINUTES 
 

Meeting Type: B 
Meeting Category: Pre-NDA 
 
Meeting Date and Time: November 13, 2018; 1:00 PM – 2:00 PM EST 
 
Meeting Location: 10903 New Hampshire Avenue 
 White Oak Building 22, Conference Room: 1309 
 Silver Spring, Maryland 20903 
 
Application Number: IND 117053 
Product Name: UX007 (Triheptanoin) 
 
Indication: Treatment of pediatric and adult patients with LC-FAOD  

 

Sponsor/Applicant Name: Ultragenyx 
 
FDA ATTENDEES  
 
Center for Drug Evaluation and Research (CDER) 
 
Office of Drug Evaluation III (ODEIII) 
Julie Beitz, MD, Director  
 
Division of Gastroenterology and Inborn Errors Products 
Dragos G. Roman, M.D., Acting Director 
Lisa Soule, M.D., Associate Director 
Kathleen Donohue, M.D., Medical Team Leader 
Dina Zand, M.D., Medical Officer 
Linda Jeng, M.D., Medical Officer 
Sushanta Chakder, Ph.D., Supervisory Pharmacologist 
Emmanuel Akinshola, Ph.D., Pharmacology Reviewer 
Jenny Doan, BSN, MSN, Regulatory Project Manager 
 
Division of Cardiovascular and Renal Products 
Martin Rose, M.D., Medical Team Leader 
Fortunato Fred Senatore, M.D., Ph.D., FACC, Medical Officer 
 
Office of Biostatistics/Division of Biometrics III 
Estelle Russek Cohen, Ph.D, OB Science and Policy Team 
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George Kordzakhia, Ph.D., Statistical Team Leader 
Feiran Jiao, Ph.D., Statistical Reviewer 
 
Office of Clinical Pharmacology/Division of Clinical Pharmacology III 
Insook Kim, Ph.D., Clinical Pharmacology Team Leader 
 
Office of Safety and Epidemiology (OSE) 
Jackson Shawnetta, Regulatory Project Manager 
 
SPONSOR ATTENDEES 
 

• Camille L. Bedrosian, MD, Chief Medical Officer, Executive Vice President 
• Hank Mansbach, MD, Vice President, Global Clinical Development 
• Jason Cataldo, DO, Medical Monitor, Global Clinical Development 
• Jinay Shah, RPh, MS, Associate Director, Global Clinical Development 
• Chao‐Yin Chen, PhD, Executive Director, Biostatistics 
• Yunming Mu, PhD, Director, Biostatistics 
• Jack Shi, PhD, Executive Director, Clinical Pharmacology and DMPK 
• Marcus Andrews, PhD, Director, Pharmacology & Toxicology 
• Monica Yost, PharmD, Vice President, Drug Safety & Pharmacovigilance 
• Christine Murray, MS, RAC, Senior Vice President, Global Regulatory Affairs 
• So‐ching Brazer, PhD, Director, Regulatory Affairs 
• Rosy Veliz, RAC, Associate Director, Regulatory Affairs 
• Jack Winnike, Senior Manager, Regulatory Affairs 
• Jerry Vockley, MD, PhD, Chief of Medical Genetics, Director of the Center for 

Rare Disease Therapy, University of Pittsburgh School of Medicine 
 
1.0 BACKGROUND 
 
On March 15, 2018, Ultragenyx submitted a meeting request to discuss the regulatory approval 
pathway for UX007.  The Agency requested additional dietary and clinical data to further assess 
whether the current data could support a New Drug Application (NDA). On April 30, 2018, the 
Agency received the additional dietary and clinical data. On June 20, 2018, the Division 
(DGIEP) provided comments on the additional dietary and clinical data in an advice/information 
request letter after briefing senior CDER leadership and concluding that dietary changes during 
Study UX007-CL201 confounded interpretation of the study results, and that a new controlled 
trial is needed.  On June 22, 2018, DGIEP had a teleconference with Ultragenyx to discuss the 
Agency’s feedback. 
 
On July 25, 2018, Ultragenyx sent a letter to Dr. Julie Beitz outlining the reasons why the 
Agency should accept Ultragenyx’s proposal to submit an NDA for UX007 based on current 
data.  On August 23, 2018, Dr. Beitz responded via email to Chris Murray at Ultragenyx stating 
that the Agency accepted Ultragenyx’s proposal and requested that Ultragenyx submit a meeting 
request for a Pre-NDA meeting to discuss the specifics of the NDA submission. 
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On September 6, 2018, Utragenyx submitted a pre-NDA meeting request.   The meeting was 
granted to take place on November 13, 2018. 
 
FDA sent Preliminary Comments on November 7, 2018. The meeting took place as scheduled. 
 
2.0 DISCUSSION 
 
Introductory Comment 
The lack of a randomized, blinded comparator is a significant limitation of your program; 
whether a valid quantitative assessment of drug effect is possible will be a focus of the 
review. Thus, a successful NDA submission will thoroughly and systematically address 
potential confounders, including concurrent administration of drugs or therapy other than 
the test drug, such as medium chain triglyceride oil and general dietary management. Your 
analysis will be more persuasive if it specifically addresses these limitations with 
conservative assumptions, particularly for missing data, thorough sensitivity analyses, and 
graphical presentations of the data/missing data with respect to confounders. Submit case 
report forms for each patient that include the raw data regarding administration of  
potential confounding drugs/therapies. Your clinical study report should clearly describe 
how these potential confounders, key variables, and missing data were coded into variables 
for the analysis. We will request an orientation meeting early in the review cycle to discuss 
how confounders and other key variables were extracted from the raw data in case report 
forms and coded into variables for analysis, and will audit this aspect of your submission 
carefully during site inspections. 
 
In addition, your submission should include a thorough exploration and discussion of the 
potential for bias from lack of blinding. You need to specifically address the following:   

1) What assurance can you provide that the results are robust to potential bias 
from unblinded subjects, observers and analysts of the data?  

2) When did patients improve their diet or change their behavior after crossing 
over to active treatment?  

3) When did physician observers opt for careful outpatient monitoring in lieu of 
hospitalization knowing that subjects were on a novel treatment?  

4) When did analysts code data differently for the retrospective and prospective 
periods?  

A submission that acknowledges these confounders and addresses them systematically will 
have a higher chance of success. Provide a review and discussion of the literature regarding 
the degree to which these sources of bias could have influenced your results. Provide an 
argument supported by evidence and sensitivity analyses of your data to support the 
conclusion that your results are robust to this limitation.  
 
Provide an argument supported by evidence and analyses that the quantitative assessment 
of drug effect observed in the non-randomized, non-blinded Study UX007-CL201 is the 
valid assessment, while the quantitative assessment of no effect observed in the 
randomized, blinded study by Gillingham et al. is not.    
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Meeting Discussion:  Please refer to attached Sponsor’s slide presentation.  The Sponsor 
agreed to submit patient level datasets, perhaps in legacy format, the protocol, SAP, and case 
report forms for Gillingham et al. The FDA agreed that this is acceptable and confirmed it 
would be acceptable to submit the publication by Gillingham et al. in lieu of a clinical study 
report, but noted that the significant degree of missing data in the Gillingham study may 
impede interpretation. The FDA raised the question of whether this would require a 505(b)2 
submission strategy, the Sponsor clarified that as they intend to obtain a right of reference and 
include patient-level data that they intend to pursue a 505(b)1 pathway. The Sponsor agreed to 
discuss in the NDA the physiology findings such as echocardiogram or phosphocreatine 
recovery results from Gillingham along with nonclinical data e.g. Tucci et al.  
 
Regarding the FDA’s request for a review of the literature describing natural history data of 
major clinical events and effect size of medium chain triglyceride oil treatment, the Sponsor 
noted that this has not been studied systematically relative to a concurrent control because the 
genetics community began treating with MCT oil as soon as LC-FAOD was first discovered. 
 
The FDA agreed that it would be acceptable to include a discussion of results from Study 202, 
the open label extension study, as supportive evidence of efficacy. Regarding safety, the FDA 
noted that given the difference in the schedule of assessments for adverse events in studies 201 
and 202, comparing safety data normalized to time, may have limitations.  
 
The Sponsor noted that dietary and common adverse event data are not available for the 
expanded access patients. The FDA confirmed that these data would be considered 
exploratory from an efficacy standpoint and agreed with the Sponsor’s plan to forego a 
retrospective chart review for these patients.  
 
The Sponsor confirmed that the dose selection strategy was initially based on estimated 
physiologic requirements and titrated up for tolerability based on the work of Roe et al. The 
Sponsor clarified that chronic liver disease has never been observed in LC-FAOD patients 
treated with MCT oil.  The FDA agreed that the dosing in patients with hepatic impairment 
would be a review issue. The FDA requested that the in-use food study results be included in 
Module 2.7.2 Clinical Pharmacology summary. 
 
Clinical Questions 
 
Question 1 
Does the Agency have any comments on the proposed clinical data package to be 
included in the NDA? Specifically, does the Agency accept that CSRs for clinical studies 
conducted under the IND and the proposed information from the Expanded Access 
Program will constitute an acceptable clinical data package for the NDA? 
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FDA Response:  We refer you to the standards identified in the STrengthening the 
Reporting of OBservational studies in Epidemiology (STROBE) checklist and encourage 
you to adhere to them as you prepare your NDA: 
https://www.strobe-statement.org/index.php?id=strobe-home 
 
Efficacy Data:  We agree with your proposal to present efficacy data sets from Gillingham 
et al. and from Study UX007-CL201. These sources will form the primary basis for our 
determination of efficacy. Contributions from UX007-CL202 and expanded access 
programs are best positioned as exploratory. Your Integrated Summary of Efficacy should 
clarify both the similarities and differences for patients from each of these data sources in 
baseline disease characteristics, dose, treatment duration, and C7 formulation. 
 
The submitted application should also include sufficient information on diet and clinical 
course such that subgroup analyses by diagnosis, age of presentation, age of treatment and 
severity may be completed (See Additional Comments below; Tables A and B).  In 
addition, the protocols, case report forms, and Statistical Analysis Plans (SAP) for each 
study should be submitted. Your study reports should:  
 
Graphs:  

• Explore the relationship between diet and major clinical events (MCE) (y-axis) over 
time (x-axis) with regression lines and 95%CI for the retrospective, screening, and 
prospective periods of Study 201. Depict data/missing data (e.g., scatterplot, rug 
plots). The graph should contain the following three regression lines: 

o Mean % dietary medium chain triglyceride (MCT oil or UX007).   
o Mean % recommended dietary kcal/kg/day.1 
o Mean MCE rate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
1 Example:  12-month old patient whose total kcal/kg/day vs. recommended kcal/kg/day for age 

Time 
 
    Retrospective        Screening-Baseline  UX007 
 
 

MCE rate 

% recommended 
kcal/kg/day 

% medium chain 
triglyceride (MCT 
or UX007) 
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• Provide a comprehensive review of the literature for the following topics: 

o Frequency of MCE in patients with LC-FAOD 
o Estimate of effect size for % MCT oil in reducing the frequency of MCE in 

LC-FAOD patients 
Provide full copies of all papers cited. Summarize the literature in two tables, see 
Additional Comments below for an example of this table. Discuss your findings 
for UX007 within the context of this literature review. 
 

• Study UX007-CL201/202:  The CSR should clearly define MCE.  It should clarify how 
more than one MCE over a given time period may be a continuation of a single event 
that did not resolve vs. multiple sequential events. 

 
o Define how patients were classified as mild LC-FAOD and severe LC-FAOD 

for your analysis. 
o Specify how event rates were calculated for infants with less than 18 months 

of age at enrollment. 
 

• Source of MCT (MCT oil or triheptanoin):  Datasets should include a variable 
describing the source of MCT oil for each patient by study visit, e.g. MCT oil, C8, C7 
(food grade vs. UX007). Describe the proportion of C8 in MCT oil when possible. In 
addition, specify what safety and efficacy data were collected with the to-be-marketed 
product. 

 
• Laboratory parameters: Provide datasets with CK, electrolytes, BUN, Cr, urine 

analyses and other laboratory data from the retrospective, screening & prospective 
portions of Study 201. Provide graphs of mean laboratory parameters over time across 
all three periods with 95%CI.  
 

• Spaghetti Plots: Provide spaghetti plots to display patient level data for labs, events, 
and diet (%MCT oil, %total fat, % total protein, and % recommended kcal/kg/day), 
with data from one patient per plot. Hold units for the x and y axes constant across 
plots.  
 

• Growth Plots: Present mean percentile and 95%CI for height and weight across all 
three time periods of Study 201 (retrospective, screening & prospective). Provide the 
same data also as Z-scores based on the CDC reference data. 
 

• Expanded Access:  All narratives should contain the information requested by the 
Division (See Additional Comments and associated table shells).  

 
• Subgroup Analyses:  Please submit subgroup efficacy analyses by specific LC-FAOD 

(CPT II, VLCAD, TFP or LCHAD) diagnosis for Study UX007-CL201/202.  In 
addition, for each CPT II patient, clarify the diagnostic type of CPT II (i.e., myopathic 
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vs. other). Include analyses by age (≤ 18 years of age and > 18 years of age). Explore 
efficacy in relation to tolerability: perform subgroup analyses for oral administration 
vs. g-tube/feeding tube administration. 

 
Safety Data:   Analyze your safety data by years of patient exposure. For each clinical 
study, please specify how adverse event data were defined and collected (i.e., frequency of 
visit, record review, etc.).  If needed, refer to E6(R2) Good Clinical Practice: Integrated 
Addendum to ICH E6(R1) Guidance for Industry.2  Because we are concerned that the 
Expanded Access programs may under report events, we request that the adverse event 
(AE) data is grouped by study and diagnosis (Refer to Additional Comments).  
 
• Glut 1 DS patients:  You may include patients diagnosed with Glut 1 DS in the NDA.  

However, these patients have a different physiologic basis of disease compared to 
patients diagnosed with LC-FAOD.  Therefore, not all reported Adverse Events in this 
population may be considered applicable.  Due to their neurologic symptoms (epilepsy 
and/or intractable epilepsy) patients with Glut 1 DS may benefit from a ketogenic diet, 
however, unlike patients with LC-FAOD, they are not restricted by the specific type of 
fat in their diet.   These differences will impact the interpretation of intolerance to 
UX007 that manifests as diarrhea and emesis as different clinical sequelae will be 
anticipated in each disease population. See Additional Comments for an example of 
how this data could best be presented. The safety data in patients with Glut 1 DS should 
not be pooled with the LC-FAOD data. 

 
• Adverse events (AEs) of Special Interest:   

o All gastrointestinal AEs will be considered AEs of special interest, particularly as 
they may overlap with AEs of disease exacerbation. 

o Pancreatitis (chemical or clinical) and gall stone formation will be considered AEs of 
special interest as they are commonly seen with very high fat diets. 

o Liver adverse events also are of interest. Provide a discussion of any liver related 
adverse events or laboratory abnormalities, and explore the relationship to 
treatment arm, dose, duration, baseline hepatic function, and LC-FAOD diagnosis. 
 

• Changes in Diet:  The Briefing Package notes that 96 of 128 patients treated with 
UX007 remain on treatment. It will be important during our review to understand why 
changes were made in dosing (decreases, in particular) and the rationale for each 
patient discontinuation.   
 

• Source of MCT (MCT oil or triheptanoin):  As noted for Efficacy (above). 
 

• Inclusion/Exclusion Criteria:  The inclusion criteria should be clearly stated for each 
protocol and clearly summarized in demographics, baseline disease, and concomitant 
medications tables in the NDA.  Deviations and violations of these criteria should also 
be justified. 

                                                           
2 https://www.fda.gov/downloads/Drugs/Guidances/UCM464506.pdf 
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Question 2 
Does the Agency agree with i) the proposal for not conducting an integrated analysis of 
efficacy across clinical studies and ii) the approach proposed for the integrated safety 
analysis? 
 
FDA Response:  Refer to Question 1. 
 
Question 3 
Does the Agency have any feedback the proposed UX007 dose and dose regimen? 
 
FDA Response:   Additional information is needed for review.  Please refer to Additional 
Comments. 
 
We reiterate the comments that were conveyed in the EOP2 meeting dated 12/12/2017 as 
follows: 
• You propose to administer UX007 after mixing with a small amount of food or drink. 

Please clarify what type of food or drink can be mixed with UX007. We recommend 
that you provide in-use stability of the mixture of drug product with various types of 
food or drink (e.g., acidic juice such as orange juice and apple juice; and viscous food 
such as apple sauce, etc.) at room temperature and refrigerated temperature. 

• Since UX007 will also be administered via g-tube, we recommend that you address the 
compatibility of UX007 with g-tubes if the drug product is in contact with the tube for 
more than 30 minutes. The dose recovery through g-tube using the recommended 
dosing method (e.g., mixing with applesauce) should be determined to support dosing 
instructions via g-tube. 

 
Question 4 
Does the Agency agree that the Sponsor’s proposed Clinical Pharmacology package is 
sufficient to support the planned NDA? 
 
FDA Response:  No, we cannot agree that the clinical pharmacology information is 
sufficient at this point and have the following comments: 
• We note that the target patient population may have impaired hepatic function due to 

underlying disease and your product is processed in the liver.  Clarify whether the 
clinical trials with LC-FAOD included any patients with hepatic impairment (Child 
Pugh A, B, and C). In your clinical trials, analyze the safety profile of UX007 by 
baseline hepatic function and dose. Justify your proposed dose based on hepatic 
function.   

• We acknowledge that you plan to submit pharmacokinetic results from patients 
diagnosed with Glut 1 DS in addition to those from patients with LC-FAOD and 
healthy subjects.  Given that the dose was individualized and titrated over time in the 
clinical trials, provide individual PK profiles and individual total daily dose (both in 
g/kg/day and % of total caloric intake) at the time that PK samples were obtained.  
Submit the individual patient PK data overtime along with the dosing regimen at each 
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timepoint in a tabulated format. See Additional Comments for an example that may be 
modified as needed. 

• You should provide the full bioanalytical validation report and the in-study bioanalysis 
report for UX007 and each metabolite.   

• Submit electronic datasets in .xpt format for individual plasma concentrations, and PK 
parameters for each analyte. 

 
Nonclinical Questions 
 
Question 5 
Does the Agency have any comment on the proposed nonclinical data package to be 
included in the NDA? 
 
FDA Response:  Your proposed nonclinical data package appears adequate to support the 
NDA. However, if a waiver for the carcinogenicity studies is not granted by the Agency, 
you will need to conduct the studies as a post marketing requirement.  
 
Question 6 
Does the Agency agree with the Sponsor’s plan to submit a carcinogenicity study waiver 
request with the UX007 NDA? 
 
FDA Response: Your approach to submit a carcinogenicity study waiver request with the 
NDA appears reasonable. 
 
Chemistry, Manufacturing and Controls Questions 
 
Question 7 
Does the Agency agree with the proposed commercial Drug Substance specifications? 
 
FDA Response:  N/A- the sponsor has withdrawn this question in the meeting package. 
 
Question 8 
a)  Does the Agency agree with the proposed 36-month Drug Product shelf life 
and that additional supportive long-term and accelerated stability data may be 
provided within four months after the NDA submission (reference the last 
column of Table 4.3.2.1.1)? 
 
FDA Response:  No. We do not agree with your proposed 36-month drug product shelf life 
at this time. The drug product shelf-life will be determined at the time of the NDA review 
based on the stability data provided in the NDA submission. You may provide additional 
stability data within one month of your NDA submission for review.  
 
b)  Would the proposed storage condition, supported by the data provided herein, 
be considered acceptable by FDA? 
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FDA Response:  No. Based on the stability data you have provided we recommend the 
following drug product storage condition per USP <659>: 
• Store at 20°-25°C (68°-77°F); excursions permitted to 15-30°C (59-86°F) [See USP 

Controlled Room Temperature] 
 
Regulatory Questions 
 
Question 9 
Does the Agency agree with the proposed NDA content, structure, data format and plan 
for the 120-Day Safety Update? 
 
FDA Response:  The Briefing Package states (page 58 of 325) that there will be 
approximately  patients enrolled in either a study or eIND with exposure to UX007 
for up to  years at the time of submission.  At the time of the 120-day safety update, 
inclusion of current diet from these patients should also be submitted for review (refer to 
Additional Comments). 
 
Question 10 
Does the Agency have any comments on the proposed indication statement? 
 
FDA Response:  We note your proposed indication: 
 

 indicated for the 
treatment of pediatric and adult patients with long-chain fatty acid oxidation 
disorders (LC-FAOD)

 
Given the complexity and limitations of your program, whether your NDA can support 
that indication will be a review issue. 
 
Question 11 
Does the Agency agree that, given the seriousness of the disease and assuming a 
favorable benefit/risk profile determination for UX007, the proposed NDA may qualify 
for Priority Review? 
 
FDA Response:  Our determination regarding Priority Review will be made at the time of 
filing.  In rare cases, the FDA may consider non-FDA approved therapies such as MCT oil 
as available therapies3 if they are supported by sufficient evidence in the literature.4 In 
order for us to conclude that UX007 demonstrates potential to be a significant 

                                                           
3 Guidance for Industry Expedited Programs for Serious Conditions – Drugs and Biologics, page 3 
(https://www fda.gov/downloads/Drugs/Guidances/UCM358301.pdf) 
4 L.E. Bernstein  et al. (eds.),  Nutrition Management of Inherited Metabolic Diseases.  Springer, 2015. Chapter 23 
and Chapter 24. 
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improvement in safety or effectiveness relative to available therapy, your NDA should 
comprehensively address the issues and limitations5 we are identifying in these comments. 
 
Question 12 
Does the Agency foresee that the proposed NDA will be reviewed by an Advisory 
Committee? 
 
FDA Response:  Review of the marketing application by an Advisory Committee is under 
consideration.  A final determination will be made at the time of filing. 
 

                                                           
5 Inborn Errors of Metabolism That Use Dietary Management: Considerations for Optimizing and Standardizing 
Diet in Clinical Trials for Drug Product Development Guidance for Industry 
(https://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM614252.pdf) 
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Additional Comments: 
 
Table A: Patient Disease Characteristics and Presentation for the Efficacy Population 
 UX007-CL001 Gillingham et al. 
 Retrospective 

MCT 
Prospective 

UX007 
C8 C7 

Enrollment criteria such as 
• CKs 
• Hospitalizations 
• Cardiomyopathy 

    

Diagnosis:   
• confirmation method  
• specific mutations 

    

Birth Complications  
• Prematurity 
• HELLP syndrome 

    

Age at diagnosis     
Age at initial dietary 
treatment 

    

Age at initial treatment 
with UX007 

    

G-tube or feeding tube     
Concomitant Medications 
• Carnitine 
• Etc. 

    

Concomitant Diagnoses     
Baseline Development 

• Age Appropriate 
• Delayed 

    

Disease complications 
• Prior to diagnosis 
• After diagnosis but 

prior to UX007 
administration 

• After UX007 
administration 
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Your data sets should capture dietary components at each time point, as shown in Table B 
(below).  Summarize these data and present them in tables and graphs in your Integrated 
Summary of Safety.  Justification for any changes in diet should be placed in the column 
labeled “Additional information”. Include similar analyses, tables, and graphs of this 
potential confounder for patients in your expanded access INDs and open label extension 
studies. 
 
Table B:  Dietary log for each patient receiving UX007 

Visit Total 
kcal/kg/day 

Fat from 
MCT 

mg/kg/day 
 

Fat from 
UX007 

mg/kg/day 
 

Other fat 
mg/kg/day 

(%) 

Carbohydrate
s mg/kg/day 

(%) 

Protein 
mg/kg/day 

(%) 

Additional 
information 

Run-in ******** ******* 
 

******** 
 

******** 
 

******** 
 

******* 
 

 
Baseline        
Week a        
Week b        
Week c        
Week c        
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Table C: Patient Disease Characteristics and Presentation for the Efficacy Population 
 

Study CL201/CL202 

Pooled data from 
UX007G-CL201 

and 
Expanded 

Access 

 Retrospective 
& Screening 

(N= ) 

Prospective 
 

(N= ) 

Safflower 
Oil 

(N= ) 

UX007 
 

(N= ) 

 
 

 (N= ) 
Diagnosis 

• LC-FAOD 
o CPT II 
o LCHAD 
o VLCAD 

• Glut 1- DS Seizures 
• Glut 1- DS Movement Disorder 

     

Diagnosis:   
• Age at Diagnosis 
• Age at initial treatment 
• Age at enrollment 

     

Concomitant medications      
G-tube or ng-tube feeding      
 
 
Table D: (Serious/Treatment Emergent/ etc.) Adverse Events while receiving UX007 per 
patient years of exposure 
 
 

Study CL201 
Pooled data from 

UX007G-CL201 and Expanded 
Access 

Adverse 
Event 

Retrospective & 
Screening 

(N= ) 

Prospective 
 

(N= ) 

Safflower Oil 
 

(N= ) 

UX007 
 

(N= ) 

 
 

(N= ) 
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Table E: Pharmacokinetic information of UX007 metabolites for each patient 
 

Date Study 
ID Subject ID Diagnosis 

 Age Sex Weight 

Total 
dose per 

day 
(g/kg/day) 

Total 
dose per 

day 
(% DCI) 

Dosing 
frequency 

per day 

Administration 
route 

(oral/G-tube/ 
feeding tube) 

Days 
since 

treatment 
initiation 

Plasma 
sampling 

time 

Heptanoate 
concentration BHB BKP 

                
                

This will be a long form dataset, with multiple lines per patient, one for each dose. 
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Table F: Literature review 

 
 

Author Study design N Indication Dose Route Duration Adverse events Efficacy 
Soma et 
al., 2006  

randomized 20 diabetic 
nephropathy 

100 mg/tid oral 12 
months 

n/a ↓ urinary excretion albumin and 
collagen 

Holmes 
et al., 
2002 

double blind, 
randomized, 
placebo 
controlled 

11,484 coronary 
restenosis 

300 and 450 
mg/BID 

oral 1 or 3 
months 

↑LFTs in 11% of Tranilast 
vs. 0.2% placebo, anemia, 
renal failure, rash, dysuria. 
Dose and duration related. 

No effect on restenosis, or on the 
combined primary endpoint of 
death, myocardial infarction or 
revascularization 

Soma et 
al., 2002  

case series 9 diabetic 
nephropathy 

100 mg / tid oral n/a n/a ↓ urinary excretion albumin and 
collagen 

Chihara 
et al., 
2002  

randomized, 
double blind, 
controlled 

52 post-op 
ocular 
scarring 

0.5% / qid ocular 3 months n/a  ↓ intra-ocular pressure 

Tamai et 
al., 1999  

randomized, 
double blind, 
placebo 
controlled 

297 coronary 
restenosis 

600mg/day oral 3 months ↑LFTs in 11% of Tranilast, 
GI, rash, dysuria.  

↓ restenosis 
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3.0 OTHER IMPORTANT INFORMATION 
 
DISCUSSION OF THE CONTENT OF A COMPLETE APPLICATION 
 
As stated in our September 17, 2018, communication granting this meeting, if, at the time of 
submission, the application that is the subject of this meeting is for a new molecular entity or an 
original biologic, the application will be subject to “the Program” under PDUFA VI.  Therefore, 
at this meeting be prepared to discuss and reach agreement with FDA on the content of a 
complete application, including preliminary discussions on the need for risk evaluation and 
mitigation strategies (REMS) or other risk management actions and, where applicable, the 
development of a Formal Communication Plan.  You and FDA may also reach agreement on 
submission of a limited number of minor application components to be submitted not later than 
30 days after the submission of the original application.  These submissions must be of a type 
that would not be expected to materially impact the ability of the review team to begin its review.  
All major components of the application are expected to be included in the original application 
and are not subject to agreement for late submission.  
 
Discussions and agreements will be summarized at the conclusion of the meeting and reflected in 
FDA’s meeting minutes.  If you decide to cancel this meeting and do not have agreement with 
FDA on the content of a complete application or late submission of any minor application 
components, your application is expected to be complete at the time of original submission. 
 
In addition, we remind you that the application is expected to include a comprehensive and 
readily located list of all clinical sites and manufacturing facilities.   
 
Information on the Program is available at 
https://www.fda.gov/ForIndustry/UserFees/PrescriptionDrugUserFee/default.htm. 
 
 
PREA REQUIREMENTS  
 
Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients (which includes new salts and new fixed combinations), new indications, new 
dosage forms, new dosing regimens, or new routes of administration are required to contain an 
assessment of the safety and effectiveness of the product for the claimed indication(s) in 
pediatric patients unless this requirement is waived, deferred, or inapplicable. 
 
Because this drug product for this indication has an orphan drug designation, you are exempt 
from these requirements.  Please include a statement that confirms this finding, along with a 
reference to this communication, as part of the pediatric section (1.9 for eCTD submissions) of 
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your application.  If there are any changes to your development plans that would cause your 
application to trigger PREA, your exempt status would change. 
 
DISCUSSION OF SAFETY ANALYSIS STRATEGY FOR THE ISS  
 
After initiation of all trials planned for the phase 3 program, you should consider requesting a 
Type C meeting to gain agreement on the safety analysis strategy for the Integrated Summary of 
Safety (ISS) and related data requirements.  Topics of discussion at this meeting would include 
pooling strategy (i.e., specific studies to be pooled and analytic methodology intended to manage 
between-study design differences, if applicable), specific queries including use of specific 
standardized MedDRA queries (SMQs), and other important analyses intended to support safety.  
The meeting should be held after you have drafted an analytic plan for the ISS, and prior to 
programming work for pooled or other safety analyses planned for inclusion in the ISS.  This 
meeting, if held, would precede the Pre-NDA meeting.  Note that this meeting is optional; the 
issues can instead be addressed at the pre-NDA meeting. 
 
To optimize the output of this meeting, submit the following documents for review as part of the 
briefing package: 

• Description of all trials to be included in the ISS. Please provide a tabular listing of 
clinical trials including appropriate details. 

• ISS statistical analysis plan, including proposed pooling strategy, rationale for inclusion 
or exclusion of trials from the pooled population(s), and planned analytic strategies to 
manage differences in trial designs (e.g., in length, randomization ratio imbalances, study 
populations, etc.).  

• For a phase 3 program that includes trial(s) with multiple periods (e.g., double-blind 
randomized period, long-term extension period, etc.), submit planned criteria for analyses 
across the program for determination of start / end of trial period (i.e., method of 
assignment of study events to a specific study period).    

• Prioritized list of previously observed and anticipated safety issues to be evaluated, and 
planned analytic strategy including any SMQs, modifications to specific SMQs, or 
sponsor-created groupings of Preferred Terms. A rationale supporting any proposed 
modifications to an SMQ or sponsor-created groupings should be provided.  

 
When requesting this meeting, clearly mark your submission “DISCUSS SAFETY ANALYSIS 
STRATEGY FOR THE ISS” in large font, bolded type at the beginning of the cover letter for 
the Type C meeting request. 
 
SUBMISSION FORMAT REQUIREMENTS 
 
The Electronic Common Technical Document (eCTD) is CDER and CBER’s standard format for 
electronic regulatory submissions.  The following submission types: NDA, ANDA, BLA, 
Master File (except Type III) and Commercial INDs must be submitted in eCTD format.  
Submissions that do not adhere to the requirements stated in the eCTD Guidance will be subject 
to rejection. For more information please visit: http://www.fda.gov/ectd. 
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The FDA Electronic Submissions Gateway (ESG) is the central transmission point for sending 
information electronically to the FDA and enables the secure submission of regulatory 
information for review.  Submissions less than 10 GB must be submitted via the ESG.  For 
submissions that are greater than 10 GB, refer to the FDA technical specification Specification 
for Transmitting Electronic Submissions using eCTD Specifications.  For additional information, 
see http://www.fda.gov/ForIndustry/ElectronicSubmissionsGateway.  
 
Office of Scientific Investigations (OSI) Requests  
 
The Office of Scientific Investigations (OSI) requests that the items described in the draft 
Guidance for Industry Standardized Format for Electronic Submission of NDA and BLA Content 
for the Planning of Bioresearch Monitoring (BIMO) Inspections for CDER Submissions 
(February 2018) and the associated Bioresearch Monitoring Technical Conformance Guide 
Containing Technical Specifications be provided to facilitate development of clinical investigator 
and sponsor/monitor/CRO inspection assignments, and the background packages that are sent 
with those assignments to the FDA ORA investigators who conduct those inspections.  This 
information is requested for all major trials used to support safety and efficacy in the application 
(i.e., phase 2/3 pivotal trials).  Please note that if the requested items are provided elsewhere in 
submission in the format described, the Applicant can describe location or provide a link to the 
requested information.  
 
Please refer to the draft Guidance for Industry Standardized Format for Electronic Submission of 
NDA and BLA Content for the Planning of Bioresearch Monitoring (BIMO) Inspections for 
CDER Submissions (February 2018) and the associated Bioresearch Monitoring Technical 
Conformance Guide Containing Technical Specifications: 
 
https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332466.pdf 
 
https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequire
ments/UCM332468.pdf. 
 
4.0 ATTACHMENTS AND HANDOUTS 
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MEETING MINUTES 

 

Ultragenyx Pharmaceutical Inc. 

Attention: Rosy Veliz, RAC 

Associate Director, Regulatory Affairs  

60 Leveroni Court 

Novato, CA 94949 

 
 

Dear Ms. Veliz: 

 

Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 

of the Federal Food, Drug, and Cosmetic Act for UX007 (triheptanoin). 

 

We also refer to the meeting between representatives of your firm and the FDA on December 12, 

2017.  The purpose of the meeting was to discuss the regulatory approval pathway and to 

determine if the completed and proposed clinical and nonclinical programs will be adequate to 

support an NDA for UX007 for the treatment of Long-chain Fatty Acid Oxidation Disorders. 

 

A copy of the official minutes of the meeting is enclosed for your information.  Please notify us 

of any significant differences in understanding regarding the meeting outcomes. 

 

If you have any questions, call me at (301) 796-7401. 

 

 

Sincerely, 

 

{See appended electronic signature page} 

 

Hong H. Vu, PharmD, MS 

Regulatory Project Manager 

Division of Gastroenterology and Inborn Errors 

Products 

Office of Drug Evaluation III 

Center for Drug Evaluation and Research 

 

Enclosure: 

  Meeting Minutes 
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FOOD AND DRUG ADMINISTRATION 

CENTER FOR DRUG EVALUATION AND RESEARCH 

 

 

 

 

MEMORANDUM OF MEETING MINUTES 

 

Meeting Type: B 

Meeting Category: End of Phase 2 

 

Meeting Date and Time: December 12, 2017, 4:00 pm – 5:00 pm 

Meeting Location: White Oak Building 22, Room 1415 

 

Application Number: IND 117053 

Product Name: UX007 (triheptanoin) 

Indication: Fatty Acid Oxidation Disorders (LC-FAOD) 

Sponsor Name:                      Ultragenyx Pharmaceutical Inc. 

 

FDA ATTENDEES 

Office of Drug Evaluation III 

Julie Beitz, M.D., Office Director 

 

Division of Gastroenterology and Inborn Errors Products 

Dragos G. Roman, M.D., Deputy Director 

Kathleen Donohue, M.D., Medical Team Leader 

Dina Zand, M.D., Medical Officer 

Sushanta Chakder, Ph.D., Supervisory Pharmacologist 

Emmanuel Akinshola, Ph.D., Pharmacology Reviewer 

Hong Vu, Pharm.D., MS, Regulatory Project Manager 

 

Office of Biostatistics/Division of Biometrics III 

Yeh-Fong Chen, Ph.D., Statistical Team Leader 

Sara Jimenez, Ph.D., Statistical Reviewer 

 

Office of Clinical Pharmacology/Division of Clinical Pharmacology III 

Insook Kim, Ph.D., Clinical Pharmacology Team Leader 

Sojeong Yi, Ph.D., Clinical Pharmacology Reviewer 

 

Division of Cardiovascular and Renal Products 

Martin Rose, M.D., Medical Team Leader 

Fortunato Fred Senatore, M.D., Ph.D., FACC, Medical Officer 

 

CDER Rare Diseases Program 

Lucas Kempf, M.D., Medical Officer 
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Office of Orphan Products Development (OOPD) 

Kui Xu, M.D., Medical Officer 

 

SPONSOR ATTENDEES 
Ultragenyx Pharmaceutical  

Emil Kakkis, MD, PhD, Chief Executive Officer and President 

P.K. Tandon, PhD, Senior Vice President, Biometrics and Development Strategy 

Hank Mansbach, MD, Vice President, Clinical Science 

Jason Cataldo, DO, Medical Monitor, Clinical Science 

Deborah Marsden, MD, Global Medical Affairs Lead 

Chao-Yin.Chen, PhD, Executive Director, Biostatistics 

Yunming Mu, PhD, Director, Biostatistics 

Christine Murray, Vice President, Regulatory Affairs 

Kunal Kunani, Associate Director, Regulatory Affairs 

 

University of Pittsburgh School of Medicine 

Gerard Vockley, MD, PhD, Chief of Medical Genetics, Director of the Center for Rare Disease 

Therapy 

 

Hyman Phelps & McNamara 

Frank Sasinowski, MS, MPH, JD, Regulatory Consultant 
 

 

1.0 BACKGROUND 

 

Ultragenyx Pharmaceutical is developing UX007 (triheptanoin) for the treatment of Long-chain 

Fatty Acid Oxidation Disorders (LC-FAOD).  The meeting purposes for this End-of-Phase 2 

meeting are as follow: 1) to discuss the adequacy of the data package to support approval of 

triheptanoin for the treatment of LC-FAOD; 2) to obtain input on the design of a randomized 

controlled Phase 3 study of triheptanoin; 3) to determine the adequacy of the nonclinical 

programs (completed and planned) to support product registration of triheptanoin. 

 

Preliminary comments were sent to the Sponsor on December 8, 2017. 

 

 

2. DISCUSSION 

 
FDA Introductory Comment 

 

We thank Ultragenyx for their response to our information request, received December 1st, which 

acknowledges that a randomized trial powered for an exacerbation endpoint can be done, and we 

note that Ultragenyx has already identified 103 patients eligible for such a trial. We are sensitive 

to the needs of patients with severe disease who may experience significant morbidity during the 

three to five years that Ultragenyx estimates would be required to complete such a trial.  
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 The results from Study UX007-CL201 raise concern that the presumed 

treatment effect was confounded by concomitant dietary changes. In addition, acylcarnitine 

profiles suggest that diets were poorly controlled during the retrospective chart review period 

and improved during the run-in period prior to initiating triheptanoin. Furthermore, we note that 

patients were exposed to a higher percentage of total medium chain fats after switchover to 

triheptanoin, such that the study does not provide a straightforward dose comparison of MCT to 

triheptanoin.  

 

Collectively, these observations call into question whether the improvement in exacerbations 

observed in Study UX007-CL201 was due to the type of fat (MCT vs. triheptanoin) or the 

amount of fat. Lastly, we note that Gillingham et al. did not observe a difference in 

rhabdomyolysis events in a randomized, controlled study in which patients received comparable 

amounts of fat in the two treatment arms (triheptanoin vs. C8).  

 

Given these challenges, we propose that Ultragenyx perform a clinical study.  A possible design 

would involve taking patients currently treated with triheptanoin and randomizing them to either 

continuation of triheptanoin treatment or MCT oil (current standard management).  Such a trial 

could leverage the considerable number of patients currently treated with triheptanoin therapy 

via expanded access.  The trial could assess time to occurrence of an acute crisis and/or compare 

this efficacy variable between treatment groups.  Alternatively, such a trial could start with 

patients currently receiving MCT oil and randomized, as proposed, to continuation of MCT oil or 

new treatment with triheptanoin.  Such a trial must ensure similar total daily caloric intake and 

comparable intake of dietary fatty acids and carbohydrates.  

 

We are open to discuss alternative trial designs that can lead to interpretable data that, in turn, 

would support demonstration of effectiveness. 

 

Meeting Discussion: 

The Sponsor began the meeting with a slide presentation, attached below.  The Sponsor noted 

that there are more than 50 patients receiving triheptanoin under compassionate use, and the 

Sponsor is averaging one call a week from new patients requesting access to triheptanoin during 

hospitalizations for exacerbations. The Agency acknowledged the need for effective therapies for 

these patients, and noted that this degree of interest in starting triheptanoin during exacerbations 

suggests that the proposed randomized withdrawal design, if implemented, could rapidly reach 

the necessary recruiting target.  

 

The Agency emphasized the importance of randomization (as proposed above) given the 

potential for confounding by diet in study 201. Dr. Vockley noted that there is often a 

discrepancy between the diet recommended in clinic vs. what patients are able to manage in the 
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real world.  The Sponsor plans to submit additional dietary data from study 201. The Agency 

agreed to review it, but made no commitments about whether this would be sufficient to address 

concerns about residual confounding in study 201, and agreed with Dr. Vockley that available 

measures for dietary adherence may have limitations due to potential measurement error. The 

Sponsor agreed to gather more data (e.g., completing the table in slide 26) and will request 

another meeting with the Agency to discuss this data.  Regarding the table in slide 26, the 

Sponsor agreed to also provide data in g/kg/day as that is the standard unit of measurement.   

 

The Agency clarified that from a regulatory standpoint the Sponsor does not have to show that 

triheptanoin is more efficacious than MCT oil, but both the Agency and the Sponsor agreed that 

it would be difficult to enroll patients in a placebo-controlled trial, and thus an active comparator 

approach likely would be needed, and MCT is standard of care at many institutions. The Agency 

noted that in study 201, patients received a higher percentage of medium chain triglycerides after 

switching over to triheptanoin, and that it was difficult to discern the effect of triheptanoin vs. the 

effect of consuming a larger percentage of these fats. Thus, the Agency stressed the importance 

of using a protocol-driven approach to adjust diet in a blinded fashion during the randomized 

phase 3 trial.  

 

The Agency inquired about the Sponsor’s perspectives on the results of the CL201 study. The 

Sponsor responded that they are confident that the results were not confounded by diet and that 

they believe patients improved significantly when treated with triheptanoin. Therefore, the 

Agency stated that based on the Sponsor’s confidence of the results from the CL201 study, a 

large difference in the treatment effect of triheptanoin should make it feasible to do a 

randomized, double-blind, withdrawal to MCT trial in a relatively short period of time and in a 

relatively small number of patients.   

 

The Sponsor stated that the data from the CL201 study was the most complete dataset submitted 

to the Agency to date.  In addition, the Sponsor clarified that they currently have only data on 

diet adjustments. They did not capture total calorie in the CRF, but are in the process of 

collecting the information from patient records.   

 

 

2.1. Regulatory 

 

FDA Response:  
You have not provided enough information in your submission to help us respond to this 

question.  In order to reach a conclusion as to whether the data presented in the briefing package 

are informative to support an NDA for your triheptanoin product we need you to address the 

following:  
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 For study UX007-CL201 provide a summary table  with descriptive statistics (mean, 

median, SD, range) for the following: daily caloric intake (total calories per kg), daily 

protein intake (% of total caloric intake), daily carbohydrate intake (% of total caloric 

intake), daily total fat intake (% of total caloric intake), daily  MCT oil intake (yes/no; % 

of total caloric intake), triheptanoin (yes/no; % of total caloric intake) for the timepoints 

available during the following study periods: retrospective MCT treatment period,  run-in 

MCT treatment period, and triheptanoin treatment period. Use the following Table as an 

example. Specify the “n/N” for each timepoint at which the data were collected and 

analyzed. 

 

 Provide the information suggested in the table below for each individual patient. 

 

Visit/Period Total caloric 
intake 

(kcal/kg/day) 

Fat from MCT 
g/kg/day 

(%) 

Fat from 
UX007 

g/kg/day 
(%) 

Other fat (or 
total fat)  
g/kg/day 

(%) 

Carbohydrates 
g/kg/day 

(%) 

Protein  
g/kg/day 

(%) 

Run-in 
Period 

      

Period on 
MCT oil 
treatment 
(“baseline” 
period)  

      

Triheptanoin Treatment Period 

Week 12       

Week 24       

Week 48       

Week 78       

 

 If you intend to compare the efficacy of triheptanoin treatment with that of MCT oil in a 

switchover study such as Study UX007-CL201, the comparison needs to account for 

other factors that may confound the efficacy of triheptanoin.  Concomitant changes in 

total caloric intake, daily carbohydrate intake, and daily dietary fat intake are expected to 

confound any presumed triheptanoin-specific effect. If the information provided in the 

above table indicates the presence of such a confounder(s), assigning a favorable effect to 

triheptanoin alone is highly problematic and may not be possible.  

 Please address the possibility that improved compliance due to a run-in period prior to 

initiation of triheptanoin treatment may have impacted the results of the comparison of 

hypoglycemia, rhabdomyolysis and cardiomyopathy events observed during triheptanoin 

treatment relative to the events collected during MCT oil treatment from chart reviews. 

 Please clarify the following: 

o How were rhabdomyolysis events defined; include a list of duration and peak 

CPK elevations, and clarify what interventions (hospitalization, i.v. fluid 

administration) were required during each episode  
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o How were hypoglycemic events defined; include the specific blood glucose levels 

and what interventions were required to treat the patient 

 Address any differences between the food grade triheptanoin and your triheptanoin 

product (dose, purity, etc.). 

 Regarding the Gillingham et al. study, we note that this study did not compare 

triheptanoin to the current MCT oil treatment/regimen (as was the case in Study UX007-

CL201).  The study compares triheptanoin to a C8 oil mixture.  Clarify the specific 

relevance of this study to the demonstration of efficacy of your triheptanoin product 

relative to MCT oil and concomitant dietary management (current standard disease 

management). Address also if and how this study relates to the current standard of care 

with respect to dose and diet.  We note that in this study patients consumed only 20% of 

calories from study oil and this regiment is different from the proposed triheptanoin 

regimen ). 

 Provide information on the extent of safety information collected in the triheptanoin 

program to date (size of the safety database, standardization, what safety assessments 

were collected, how frequently they were collected, and how do you plan to analyze and 

submit these data).  

 Provide justification for the triheptanoin dose selection and how a specific dose can be 

integrated in a treatment plan based on information collected in the program so far.  If 

there is not enough dosing information please clarify how you plan to collect it.   
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Meeting Discussion: 

See the meeting discussion above. 

 

Post-Meeting Comments: 

The time was insufficient to discuss the proposed cardiomyopathy claim and the data the 

Sponsor presented; in addition, the evidentiary standard required for a cardiomyopathy claim 

was not discussed at the meeting.  If the Sponsor needs discussion and clarification of the pre-

meeting minutes regarding this topic, they may ask for another face-to-face or written responses 

only meeting. 

 

 

Question 1b. 
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Meeting Discussion: 

The Sponsor stated that the acylcarnitine profiles may not have been obtained at a consistent 

time point for all patients (fasting vs. not fasting) and therefore could not be used for 

interpretation.  The Sponsor also stated that that the acylcarnitine profile was most reliably a 

measure of metabolic risk for exacerbation and not dietary control.  The Agency concurred with 

that interpretation, but stated that as the primary endpoint in Study UX007-CL201 was that of 

disease exacerbation, knowing that risk status (increased risk vs. not) was important and could be 

useful in the context of diet and other study assessments. 

 

See the meeting discussion above for other discussed items. 

 

 

2.2. Clinical (Phase 3 Study Design) 

 

Question 2. 

Does the Agency agree that the proposed Phase 3 study design is adequate to assess the efficacy 

and safety of UX007 in patients with LC-FAOD to support the broader indication of treatment of 

LC-FAOD ? Specifically, the 

sponsor requests feedback on the following: 1) key inclusion and exclusion criteria; 2) choice of 

control group and open-label treatment design; 3) proposed dosing strategy for UX007; and 4) 

study duration.   

 

FDA Response:   

We do not agree. See the Introductory Comment.   
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Additional comments:    

 We acknowledge that you plan to measure UX007 and its metabolites in the proposed 

phase 3 study. Given the dose is individualized, we remind you that you record initial 

dose and titrated dose (both g/kg/day and % of total caloric intake), dosing frequency per 

day, total caloric intake, the route of administration (i.e., either oral or gastronomy tube) 

and take these items into account for the PK analysis. 

 You plan to administer UX007 after mixing with small amount of food or drink. Please 

clarify what type of food or drink can be mixed with UX007. We recommend that you 

provide in-use stability of the mixture of drug product with various types of food or drink 

(e.g. acidic juice such as orange juice and apple juice; and viscous food such as apple 

sauce etc.) at room temperature and refrigerated temperature. 

 Since UX007 will also be administered via gastronomy tube, we recommend that you 

address the compatibility of UX007 with gastronomy tubes if the drug product is in 

contact with the tube for more than 30 minutes. The dose recovery through G-tube under 

the recommended dosing method (e.g., mixing with applesauce) to support the dosing 

instruction via G-tube should be determined. 

 

Meeting Discussion: 

Refer to the meeting discussion section above. 

 

 

Question 3a. 

Does the Agency agree that the proposed primary endpoint  

is adequate to assess the efficacy of UX007 in patients with 

LC-FAOD to support the broader indication of treatment of LC-FAOD  

? 

 

FDA Response: 

See Introductory Comment.  

 

 

. In principle, we 

agree with this approach. However, as the briefing package includes only a draft synopsis, we 

cannot provide full agreement pending review of a complete protocol.   
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. 

 

Meeting Discussion: 

The Agency suggested that the sponsor consider a two-stage trial design, such as the modified 

version of sequential parallel comparison design (SPCD).  In this case, at the first stage, patients 

can be randomized to triheptanoin or MCT oil.  At the second stage, only those patients who do 

not respond to MCT oil will be further re-randomized to either triheptanoin or MCT oil.  For the 

final analysis, treatment differences from both stages can be combined and tested with pre-

specified weights.  The Agency emphasized that as patients would contribute data twice to the 

final analysis, the test for the SPCD is more powerful than that for the traditional parallel design. 

 

 

Question 3b. 

Does the Agency agree with the proposed sample size? 

 

FDA Response: 

Your sample size calculation was only based on the primary endpoint. Your sample size 

calculation should also consider the key secondary endpoint. 

 

Provide justification for the parameters used in your sample size calculation. 

 

Meeting Discussion: 

No further comments. 

 

 

Question 3c. 

Does the Agency agree with the proposed statistical analysis as outlined  

 

 

FDA Response: 
Submit the Statistical Analysis Plan (SAP) to the Agency for review, including the key features 

of the trial, prior to conducting the trial. The key features should include, but not be limited to, 

the primary and key secondary endpoints, primary analysis methods (as well as the multiple 

comparison procedure for controlling the overall type I error rate), imputation methods for 

missing data, and the rationale for sample size calculation. We remind you that major changes to 

the SAP after the start of a trial may compromise the interpretability of the results and/or present 

significant review concerns. In particular, clarify how type I error will be controlled in the study. 

Additionally, since randomization will be stratified by age group, it is recommended that the age 

group variable be used as a covariate in the primary analysis model instead of age. Clarify how 

pre-treatment MCE rate and region are defined. 
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Meeting Discussion: 

No further comments. 

 

 

Question 3d. 

 

Meeting Discussion: 

No further comments. 

 

 

Question 3e. 

Meeting Discussion: 

No further comments. 

 

 

Question 4. 

Does the Agency have any feedback on the proposed design of the expanded access or treatment 

IND medical chart review study (UX007-CL410)? 

 

FDA Response:   

See Introductory Comment.  
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Meeting Discussion: 

No further comments. 

 

 

 Question 5. 

Does the Agency have any feedback on the proposed design of the real-world evidence study 

(UX007-CL401)? 

 

FDA Response:   

See Introductory Comment.  

 

Meeting Discussion: 

No further comments. 

 

 

2.3 Nonclinical 

 

Question 6. 

Does the Agency agree that the nonclinical program, including completed, ongoing and planned 

studies, is adequate to support product licensure? 

 

FDA Response:  

Yes, we agree that the nonclinical program appears adequate to support the submission of an 

NDA for UX007. 

 

We note that the study by Gillingham et al. used a triheptanoin product from Stepan, Inc. and not 

UX007 from Ultragenyx. For how this data could be leveraged from a regulatory perspective 

refer to the paragraph below. 

 

If you intend to rely, in part, on information required for approval that comes from studies not 

conducted by you or for you or for which you have not obtained a right of reference (e.g., 

reliance on published literature), then your marketing application will be a 505(b)(2) application. 

You must establish that reliance on the studies described in the literature or on the other studies 

is scientifically appropriate.  You should include a copy of such published literature in the 

505(b)(2) application and identify any listed drug(s) described in the published literature (e.g. by 

trade name(s)).  

 

Refer to the 505(b)(2) REGULATORY PATHWAY section 7 below for information about 

submitting a 505(b)(2) NDA.    

 

Meeting Discussion: 

No further comments. 
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3.0 PREA REQUIREMENTS  

 

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 

active ingredients (which includes new salts and new fixed combinations), new indications, new 

dosage forms, new dosing regimens, or new routes of administration are required to contain an 

assessment of the safety and effectiveness of the product for the claimed indication(s) in 

pediatric patients unless this requirement is waived, deferred, or inapplicable.   

 

Because this drug product for this indication has an orphan drug designation, you are exempt 

from these requirements.  Please include a statement that confirms this finding, along with a 

reference to this communication, as part of the pediatric section (1.9 for eCTD submissions) of 

your application.  If there are any changes to your development plans that would cause your 

application to trigger PREA, your exempt status would change. 

 

 

4.0 DATA STANDARDS FOR STUDIES 

 

Under section 745A(a) of the FD&C Act, electronic submissions “shall be submitted in such  

electronic format as specified by [FDA].”  FDA has determined that study data contained in 

electronic submissions (i.e., NDAs, BLAs, ANDAs and INDs) must be in a format that the 

Agency can process, review, and archive.  Currently, the Agency can process, review, and 

archive electronic submissions of clinical and nonclinical study data that use the standards 

specified in the Data Standards Catalog (Catalog) (See 

http://www.fda.gov/forindustry/datastandards/studydatastandards/default.htm).   

 

On December 17, 2014, FDA issued final guidance, Providing Electronic Submissions in 

Electronic Format--- Standardized Study Data 

(http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/

UCM292334.pdf).  This guidance describes the submission types, the standardized study data 

requirements, and when standardized study data will be required.  Further, it describes the 

availability of implementation support in the form of a technical specifications document,  Study 

Data Technical Conformance Guide (Conformance Guide) (See 

http://www.fda.gov/downloads/ForIndustry/DataStandards/StudyDataStandards/UCM384744.pd

f), as well as email access to the eData Team (cder-edata@fda.hhs.gov) for specific questions 

related to study data standards.  Standardized study data will be required in marketing 

application submissions for clinical and nonclinical studies that start on or after December 17, 

2016.  Standardized study data will be required in commercial IND application submissions for 

clinical and nonclinical studies that start on or after December 17, 2017.  CDER has produced a 

Study Data Standards Resources web page that provides specifications for sponsors regarding 

implementation and submission of clinical and nonclinical study data in a standardized 

format.  This web page will be updated regularly to reflect CDER's growing experience in order 

to meet the needs of its reviewers.  

 

Although the submission of study data in conformance to the standards listed in the FDA Data 

Standards Catalog will not be required in studies that start before December 17, 2016, CDER 

strongly encourages IND sponsors to use the FDA supported data standards for the submission of 
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IND applications and marketing applications.  The implementation of data standards should 

occur as early as possible in the product development lifecycle, so that data standards are 

accounted for in the design, conduct, and analysis of clinical and nonclinical studies.  For clinical 

and nonclinical studies, IND sponsors should include a plan (e.g., in the IND) describing the 

submission of standardized study data to FDA.  This study data standardization plan (see the 

Conformance Guide) will assist FDA in identifying potential data standardization issues early in 

the development program. 

 

Additional information can be found at:  

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr

onicSubmissions/ucm248635.htm. 

 

For general toxicology, supporting nonclinical toxicokinetic, and carcinogenicity studies,  

CDER encourages sponsors to use Standards for the Exchange of Nonclinical Data (SEND) and 

submit sample or test data sets before implementation becomes required.  CDER will provide 

feedback to sponsors on the suitability of these test data sets.  Information about submitting a test 

submission can be found here: 

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Electr

onicSubmissions/ucm174459.htm  

 

 

5.0 LABORATORY TEST UNITS FOR CLINICAL TRIALS 

 

CDER strongly encourages IND sponsors to identify the laboratory test units that will be 

reported in clinical trials that support applications for investigational new drugs and product 

registration.  Although Système International (SI) units may be the standard reporting 

mechanism globally, dual reporting of a reasonable subset of laboratory tests in U.S. 

conventional units and SI units might be necessary to minimize conversion needs during review.  

Identification of units to be used for laboratory tests in clinical trials and solicitation of input 

from the review divisions should occur as early as possible in the development process.  For 

more information, please see the FDA website entitled, Study Data Standards Resources and the 

CDER/CBER Position on Use of SI Units for Lab Tests website found at 

http://www.fda.gov/ForIndustry/DataStandards/StudyDataStandards/ucm372553.htm.  

 

 

6.0 SUBMISSION FORMAT REQUIREMENTS 

 

The Electronic Common Technical Document (eCTD) is CDER and CBER’s standard format for 

electronic regulatory submissions.  As of May 5, 2017, the following submission types: NDA, 

ANDA, and BLA must be submitted in eCTD format.  Commercial IND and Master File 

submissions must be submitted in eCTD format beginning May 5, 2018.  Submissions that do 

not adhere to the requirements stated in the eCTD Guidance will be subject to rejection.  For 

more information please visit: http://www.fda.gov/ectd.  
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7.0 505(b)(2) REGULATORY PATHWAY 

 

The Division recommends that sponsors considering the submission of an application through 

the 505(b)(2) pathway consult the Agency’s regulations at 21 CFR 314.54, and the draft 

guidance for industry, Applications Covered by Section 505(b)(2) (October 1999), available at 

http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/default.htm.  

In addition, FDA has explained the background and applicability of section 505(b)(2) in its 

October 14, 2003, response to a number of citizen petitions that had challenged the Agency’s 

interpretation of this statutory provision (see Docket FDA-2003-P-0274-0015, available at 

http://www.regulations.gov). 

 

If you intend to submit a 505(b)(2) application that relies for approval on FDA’s finding of 

safety and/or effectiveness for one or more listed drugs, you must establish that such reliance is 

scientifically appropriate, and must submit data necessary to support any aspects of the proposed 

drug product that represent modifications to the listed drug(s).  You should establish a “bridge” 

(e.g., via comparative bioavailability data) between your proposed drug product and each listed 

drug upon which you propose to rely to demonstrate that such reliance is scientifically justified. 

 

If you intend to rely on literature or other studies for which you have no right of reference but 

that are necessary for approval, you also must establish that reliance on the studies described in 

the literature or on the other studies is scientifically appropriate.  You should include a copy of 

such published literature in the 505(b)(2) application and identify any listed drug(s) described in 

the published literature (e.g. by trade name(s)). 

 

If you intend to rely on the Agency’s finding of safety and/or effectiveness for a listed drug(s) or 

published literature describing a listed drug(s) (which is considered to be reliance on FDA’s 

finding of safety and/or effectiveness for the listed drug(s)), you should identify the listed drug(s) 

in accordance with the Agency’s regulations at 21 CFR 314.54.  It should be noted that 21 CFR 

314.54 requires identification of the “listed drug for which FDA has made a finding of safety and 

effectiveness,” and thus an applicant may only rely upon a listed drug that was approved in an 

NDA under section 505(c) of the FD&C Act.  The regulatory requirements for a 505(b)(2) 

application (including, but not limited to, an appropriate patent certification or statement) apply 

to each listed drug upon which a sponsor relies. 

 

If FDA has approved one or more pharmaceutically equivalent products in one or more NDA(s) 

before the date of submission of the original 505(b)(2) application, you must identify one such 

pharmaceutically equivalent product as a listed drug (or an additional listed drug) relied upon 

(see 21 CFR 314.50(i)(1)(i)(C), 314.54, and 314.125(b)(19); see also 21 CFR 314.101(d)(9)).  If 

you identify a listed drug solely to comply with this regulatory requirement, you must provide an 

appropriate patent certification or statement for any patents that are listed in the Orange Book for 

the pharmaceutically equivalent product, but you are not required to establish a “bridge” to 

justify the scientific appropriateness of reliance on the pharmaceutically equivalent product if it 

is scientifically unnecessary to support approval. 
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If you propose to rely on FDA’s finding of safety and/or effectiveness for a listed drug that has 

been discontinued from marketing, the acceptability of this approach will be contingent on 

FDA’s consideration of whether the drug was discontinued for reasons of safety or effectiveness. 

 

We encourage you to identify each section of your proposed 505(b)(2) application that is 

supported by reliance on FDA’s finding of safety and/or effectiveness for a listed drug(s) or on 

published literature (see table below).  In your 505(b)(2) application, we encourage you to 

clearly identify (for each section of the application, including the labeling):  (1) the information 

for the proposed drug product that is provided by reliance on FDA’s finding of safety and/or 

effectiveness for the listed drug or by reliance on published literature; (2) the “bridge” that 

supports the scientific appropriateness of such reliance; and (3) the specific name (e.g., 

proprietary name) of each listed drug named in any published literature on which your marketing 

application relies for approval.  If you are proposing to rely on published literature, include 

copies of the article(s) in your submission. 

 

In addition to identifying the source of supporting information in your annotated labeling, we 

encourage you to include in your marketing application a summary of the information that 

supports the application in a table similar to the one below. 

 

 

Please be advised that circumstances could change that would render a 505(b)(2) application for 

this product no longer appropriate.  For example, if a pharmaceutically equivalent product were 

approved before your application is submitted, such that your proposed product would be a 

“duplicate” of a listed drug and eligible for approval under section 505(j) of the FD&C Act, then 

it is FDA’s policy to refuse to file your application as a 505(b)(2) application (21 CFR 

314.101(d)(9)).  In such a case, the appropriate submission would be an Abbreviated New Drug 

Application (ANDA) that cites the duplicate product as the reference listed drug. 

 

 

List the information essential to the approval of the proposed drug that is 

provided by reliance on the FDA’s previous finding of safety and effectiveness for 

a listed drug or by reliance on published literature 

Source of information 

(e.g., published literature, name of 

listed drug) 

Information Provided 

(e.g., specific sections of the 505(b)(2) 

application or labeling) 

1.  Example: Published literature  Nonclinical toxicology 

2.  Example: NDA XXXXXX 

“TRADENAME” 

Previous finding of effectiveness for 

indication A 

3.  Example: NDA YYYYYY 

“TRADENAME” 

Previous finding of safety for 

Carcinogenicity, labeling section B 

4.       
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8.0 ATTACHMENTS AND HANDOUTS 

 

The sponsor’s slide deck used during the meeting is attached. 
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