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Material Reviewed/Consulted
OND Action Package, including: Names of discipline reviewers
Medical Officer Review Gwynn Ison
Statistical Review Joyce Chen; Shenghui Tang
Pharmacology Toxicology Review W. David McGuinn; Todd Palmby
Clinical Pharmacology Review Runyan Jin, Qi Liu; Anshu Marathe; Yaning Wang
Genomics Review Sarah Dorff; Rosane Charlab Orbach
CMC Review Xavier Ysern; Xiao Chen; Olen Stephens 
Biopharmaceutics Ge Bai; Salaheldin S. Hamed; Sandra

Suarez-Sharp
DPMH Maternal Health Tamara Johnson
DPMH Pediatrics Ethan Hausman
OSE/DMEPA Grace Jones
OPDP Nick Senior
OSI Lauren Iacono-Connors
Patient Labeling Sharon Mills; LaShawn Griffiths
Associate Director for Labeling William Pierce
CDTL Review Julia Beaver

OND=Office of New Drugs
OPQ=Office of Pharmaceutical Quality
OPDP=Office of Prescription Drug Promotion
OSI=Office of Scientific Investigations
CDTL=Cross-Discipline Team Leader
OSE= Office of Surveillance and Epidemiology
DEPI= Division of Epidemiology
DMEPA=Division of Medication Error Prevention and Analysis
DRISK=Division of Risk Management
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 The 
evidence of efficacy in animals supports the evidence of clinical efficacy for this setting.

5.    Clinical Pharmacology/Biopharmaceutics 

I concur with the conclusions reached by the clinical pharmacology/biopharmaceutics reviewer 
that there are no outstanding clinical pharmacology issues that preclude approval.

From the clinical pharmacology review:

The clinical pharmacology program for uridine triacetate includes two bioequivalence (BE) 
studies, a food effect study in healthy subjects, supporting pharmacokinetic (PK) data from 
Trial WELL401 and Trial 401.10.001, as well as multiple dose PK in patients with solid 
tumors, patients with diabetic neuropathy and children with mitochondrial disorders.

The following are the major findings of the review:
• The proposed dose is reasonable for adults based on the high survival rate and lack of 

major safety issues observed in the clinical trials.
• The proposed dose is reasonable for pediatric patients based on the efficacy and safety 

findings in WELL 401. The data is however limited to 6 pediatric patients.
• Food did not impact the pharmacokinetics of uridine and it is recommended to 

administer uridine triacetate without regard to meals in the labeling.
• There is no clinically meaningful effect of gender, race, age and body surface area on 

uridine PK in adults and no dose adjustment is needed based on these intrinsic factors.

NDA208159 is acceptable for approval from a clinical pharmacology perspective.

From the genomics reviewer:
The available genetic results cannot account for the rapid onset of serious toxicity in most 
patients evaluated. The inconsistency introduced by the use of different tests across patients, 
which could employ different methods and assess different alleles, and the unclear functional 
impact of some of the variants identified make the results difficult to interpret.

6. Clinical Microbiology 

I concur with the conclusions reached by the clinical microbiology reviewer that there are no 
outstanding clinical microbiology or sterility issues that preclude approval.   

7. Clinical/Statistical-Efficacy
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This application is supported by two single-arm, expanded access studies entitled “An Open-
Label Protocol for the Use of Uridine Triacetate as an Antidote to Treat Patients at Excess 
Risk of fluorouracil Toxicity Due to Overdosage or Impaired Elimination (401.10.001)” and 
“Emergency Use of Uridine Triacetate as an Antidote to Treat Patients at Excess Risk of 5-
Fluorouracil Toxicity Due to Overdosage or Rapid Onset of Serious Toxicity (WELL401)”. 
Trial 401.10.001 enrolled 60 patients and Trial WELL401 enrolled 75. The data from these 
135 patients are used for the primary efficacy analysis of survival at 30 days or the resumption 
of chemotherapy if prior to 30 days. The following is excerpted from the clinical studies 
section (14) of the agreed upon text in the uridine triacetate package insert regarding the 
design and efficacy results of Studies 401.10.001 and WELL401:

The efficacy of VISTOGARD was assessed in 135 patients who were treated in two 
open-label trials, Study 1 (n=60) and Study 2 (n=75). The patients in both studies had 
either received an overdose of fluorouracil or capecitabine, or presented with severe or 
life-threatening toxicities within 96 hours following the end of fluorouracil or 
capecitabine administration. Overdose was defined as administration of fluorouracil at 
a dose, or infusion rate, greater than the intended dose or maximum tolerated dose for 
the patient’s intended regimen of flourouracil. VISTOGARD was administered at 10 
grams orally  every 6 hours for 20 doses or at a body surface area adjusted dosage of 
6.2 grams/m2/dose for 20 doses for four patients between 1 and 7 years of age. The 
major efficacy outcome was survival at 30 days or until the resumption of 
chemotherapy if prior to 30 days. 
In Study 1 and Study 2 combined, the median age of the patients was 59 years (range: 
1 to 83), 56% were male, 72% were white, 9% were Black/African American, 6% were 
Hispanic, 4% were Asian, and 95% had a cancer diagnosis. Of the 135 patients, 117 
were treated with VISTOGARD following an overdose of fluorouracil (n=112) or 
capecitabine (n=5), and 18 were treated after exhibiting severe or life-threatening 
fluorouracil toxicities within 96 hours following the end of fluorouracil administration. 
The severe or life-threatening toxicities involved the central nervous system (such as 
encephalopathy, acute mental status change), cardiovascular system, gastrointestinal 
system (such as mucositis), and bone marrow. A total of six pediatric patients were 
administered VISTOGARD. Four patients initiated VISTOGARD more than 96 hours 
following the end of fluorouracil or capecitabine administration. Of the 112 patients 
overdosed with fluorouracil, 105 (94%) were overdosed by infusion rate only (range 
1.3 to 720 times the planned infusion rate), four (4%) were overdosed by dose only, 
and three (3%) were overdosed by both dose and rate.
The survival results are shown in Table 1. Of the 135 patients who were treated with 
VISTOGARD in Studies 1 and 2 there were five deaths due to fluorouracil or 
capecitabine toxicity (4%). Of the five patients who died, two were treated after 96 
hours following the end of fluorouracil administration. In the patients treated with 
VISTOGARD for an overdose of fluorouracil or capecitabine in Studies 1 and 2 
combined (n=117), survival at 30 days was 97% (n=114). In the patients receiving 
VISTOGARD for early-onset severe or life-treatening toxicity in Studies 1 and 2 
combined (n=18), the survival at 30 days was 89% (n=16). In these studies 33% of 
patients (n=45) resumed chemotherapy in less than 30 days. Based on retrospective 
historical case reports of 25 patients who were overdosed with fluorouracil and 
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received supportive care only, all were overdosed by rate with a range 1.9 to 64 times 
the planned infusion rate, and 84% died. 

Table 1  Combined Efficacy: All Patients in Study 1 and Study 2

Overdose Early-Onset Overall
Total Enrolled 117 18 135

Survivala

Death
114 (97%)

3 (3%)
16 (89%)
2 (11%)

130 (96%)
5 (4%)

a Survival includes patients who survived at 30 days or patients who resumed chemotherapy 
prior to 30 days.

8. Safety

The safety results from this trial are summarized below in the following excerpt from section 
6.1 of the agreed-upon package insert. Unlike most oncology products, there were no warnings 
and precautions in the agreed upon package insert. 

Clinical Trials Experience

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

The safety of VISTOGARD was assessed in 135 patients (median age 59 years, 56% 
male) treated in 2 single-arm, open-label, multi-center trials. VISTOGARD was 
administered at 10 grams orally every 6 hours for 20 doses or at a body surface area 
adjusted dosage of 6.2 grams/m2/dose for 20 doses in four patients between 1 and 7 
years of age. The median duration of exposure was 4.8 days, with a median of 20 doses 
(range 1 to 23). VISTOGARD was discontinued for adverse reactions in two (1.4%) 
patients. Serious adverse reactions and Grade ≥3 adverse reactions were seen in one 
patient receiving VISTOGARD (Grade 3 nausea and vomiting). Table 2 summarizes 
the adverse reactions that occurred in greater than 2% of patients in Studies 1 and 2 
combined. 
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Table 2  Adverse Reactions in > 2% of Patients Receiving VISTOGARD in Studies 1 and 
2

Adverse Reaction N=135 Patients
Vomiting 13 (10%)
Nausea 7 (5%)
Diarrhea 4 (3%)

9. Advisory Committee Meeting  
This application was not referred to a meeting of the Oncologic Drugs Advisory Committee.

10.Pediatrics
From the CDTL Review:
Orphan designation for uridine triacetate was granted on May 1st, 2009. There was no PERC 
review of uridine triacetate. There were six pediatric patients studied on trial WELL401, three 
accidentally ingested capecitabine and three were either incorrectly given fluorouracil, 
received fluorouracil at an increased infusion rate, or exhibited early-onset, severe or life-
threatening toxicity. All of these patients survived. In addition, according to section  
505B(a)(2)(B) of the Federal Food, Drug, and Cosmetic Act, a drug may be considered to be 
effective in the pediatric population when it has been demonstrated to be effective in adults, if 
the disease process and the benefits of the drug are expected to be the same as is the case for 
this application. The safety profile is acceptable with a low risk to pediatric patients. 
Therefore, due to the cases studied, supportive non clinical safety information, adult clinical 
data, and a strong biologic and clinical rationale, the pediatric indication was included.

11.Other Relevant Regulatory Issues

I concur with the conclusions made by the CDTL as below:

OSI audits
The Office of Scientific Investigations inspected the sponsor Wellstat Therapeutics, Inc., as 
well as two clinical sites, one from WELL 401 and one from 401.10.001. As the trials were 
conducted using expanded access emergency treatment procedures, OSI noted that the 
sponsor assembled the CRFs from the source data. OSI concluded that after an assessment of 
the source records that the data were generally acceptable except for hematology data. 
During the transcription of the source data, eight out of 69 audited records had incorrect units 
of hematology data entered into the CRFs resulting in incorrect assignments of high, low or 
normal values. For this reason, the sponsor site was given a preliminary outcome of voluntary 
action indicated. The sponsor submitted updated and corrected hematology laboratory data in 
the 120-day safety update addressing this concern. One of the clinical sites inspected, Dr. 
Markan’s site in Glen Burnie, MD also received a preliminary outcome of voluntary action 
indicated due to trial conduct issues including failure to obtain IRB approval within the 
appropriate timeframe, data inconsistencies, incomplete drug accountability records, and 
failure to maintain study reports. The review team did not feel the specific violations had 
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