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Regulatory History
A pre-IND meeting was held on October 26, 2012 to discuss the development program for the 
currently proposed formulation. IND 115,959 was submitted on January 14, 2014. The product 
was granted Orphan Designation for the same indication sought in this NDA on September 2, 
2014, and a pre-NDA meeting was held on March 8, 2016. At the time of this submission, the 
Applicant requested, and was granted, Priority Review because this product is intended for the 
treatment of a serious disease (soil transmitted helminths) and offers advantages over the 
existing mebendazole product in that it is given as a single dose (thus enhancing adherence and 
feasibility for use in mass deworming campaigns), and it can be administered to children as 
young as one year of age.

Mebendazole (Vermox™) 100 mg chewable tablet was first approved in the United States in 
1974 (NDA 017841 – Janssen Pharmaceuticals). Marketing was discontinued in 2006 due to 
commercial reasons, however, the NDA remained active. This NDA (208398) was submitted 
under the 505(b)(2) regulatory pathway. The Applicant cross referenced NDA 017481, and 
DMF 30325 for information pertaining to the drug substance. The proposed proprietary name 
“Vermox™ Chewable” was conditionally accepted under IND 115,959 on December 18, 2015 
by the Office of Medication Error Prevention and Risk Management.  

Mebendazole is licensed in 123 countries around the world. Outside the United States, the
registered formulations of mebendazole include 100-mg, 200-mg, and 500-mg solid oral 
tablets, 100 mg and 500-mg chewable tablets, and oral suspensions of 20 mg/mL, 40 mg/mL, 
50 mg/mL, 60 mg/mL, and 100 mg/mL. Both the 100-mg and 500-mg chewable tablets are 
listed in the World Health Organization (WHO) Model List of Essential Medicines for 
Children for the treatment of STH infections.  The Applicant is currently donating the 500-mg 
mebendazole (Vermox™) solid oral tablets to the WHO for distribution to countries with 
moderate-to-high prevalence of STH infections for single-dose preventive chemotherapy 
programs in school-age children. The Applicant does not plan to market the proposed 500 mg 
rapidly disintegrating chewable tablet  in the United States if approved, but intends to donate it 
to the WHO for use in mass deworming programs for STH.

Disease Background1,2

The main species of soil transmitted helminths (STH) that infect people are Ascaris 
lumbricoides ( roundworm ), Trichuris trichiura (whipworm) and Necator americanus and 
Ancylostoma duodenale (hookworms). They are transmitted by eggs present in human feces 
which in turn contaminate soil in areas where sanitation is poor. For roundworm and 
whipworm, infection occurs when the eggs are ingested. For hookworm, infection occurs 
primarily by walking barefoot on contaminated soil. 

STH are among the most common infections worldwide.The WHO estimates that more than 
1.5 billion people, or 24% of the world’s population, are infected with STH. Infections are 
widely distributed in tropical and subtropical areas, with the greatest numbers occurring in 

1 http://www.who.int/mediacentre/factsheets/fs366/en/
2 http://www.who.int/intestinal worms/more/en/
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No safety pharmacology studies of the respiratory or central nervous systems were performed. 
Ex vivo or in vivo evaluations of alimentary tract effects indicated that mebendazole has no
anticholinesterase activity.

Two Ames assays were negative for mutagenicity under the conditions tested. However, 
mebendazole was considered to be mutagenic in the absence of S9 when tested using 
continuous (24 hour) incubation in the mouse lymphoma assay, and induced aneuploidy via 
nondisjunction in cultured human peripheral blood lymphocytes in an in vitro micronucleus 
assay. In an in vivo micronucleus assay, mebendazole induced aneugenesis in polychromatic 
erythrocytes (PCEs) in the bone marrow of treated mice. These effects in dividing cells are 
postulated to be related to interference with microtubule function.

No effects on either male or female fertility in rats were reported when males were treated for 
at least 60 days prior to mating or when females were treated for 14 days prior to mating and 
through Day 21 of gestation with oral doses up to 40 mg/kg/day (HED = 6.7 mg/kg).

No embryotoxicity or teratogenicity were noted in hamsters and rabbits at doses up to 40 
mg/kg/day (1.6-fold the maximum recommended human dose - MRHD - based on mg/m2). In 
mice, mebendazole was teratogenic at 10 mg/kg/day (approximately 0.1-fold the MRHD, 
based on mg/m2) and embryolethal at 40 mg/kg/day. In rats, fetal anomalies were noted at 2.5 
mg/kg/day, and higher doses resulted in fetal resorption and decreased litter size. Fetal 
anomalies in both species were mainly skeletal involving ribs, limbs (especially hindlimbs), 
tail, skull, vertebrae and sternum. Other anomalies included soft or mixed tissue anomalies 
including exencephaly, facial cleft/cleft palate, anophthtalmia/ small/displaced eyes, 
hydrocephalus, gastroschisis, coelosomy, enlarged atrio-ventricular valve, and unilateral renal 
and adrenal agenesis. 

I agree with Dr. Nostrandt’s recommendation to approve this NDA for a single dose of 
mebendazole in the treatment of STH, with labeling recommendations to include the a 
description of embryofetal toxicities in the Pregnancy/Animal Data section of labeling and to 
update the Nonclinical Toxicology section. Pregnancy labeling will be discussed later in this 
review.

5. Clinical Pharmacology
Dr. Abhay Joshi, Ph.D reviewed the clinical pharmacology for this application. His findings 
are summarized.

The Applicant conducted two PK studies in healthy adults, one to compare the bioavailability 
of the solid 500 mg oral tablet to the previous chewable tablet (Study GAI1001), and one to 
compare the bioavailability of the new chewable tablet under fed and fasted conditions (Study 
GAI1002). Administration of previous chewable tablet resulted in geometric mean ratios of 
Cmax and AUClast that were 1.6 and 2-fold higher than following the administration of solid 
oral tablet. Administration of the newer to-be-marketed mebendazole chewable tablet 
formulation with a high fat breakfast resulted in approximately 3- to 4-fold higher systemic 
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younger children compared to older children and adults), previous drug exposure, and 
nutritional status. However, both cure rates and egg reduction rates were higher in 
mebendazole treated subjects compared to the placebo group of patients across published 
studies.

Dr. Bala concluded that the phase 3 study indicates that a single 500 mg dose of mebendazole 
is effective in curing and reducing egg counts in patients infected with A. lumbricoides, T. 
trichiura, and in the subset of patients with . She noted that 
despite the differences in study design, study population and procedures, the results of the 
published studies for mebendazole in the treatment of STH are comparable to those of Study 
GAI3003, and that overall, A. lumbricoides appears to be more sensitive compared to T. 
trichiura, .

Dr. Bala recommended approval of this NDA. I agree with her recommendation.

7. Clinical/Statistical- Efficacy
Drs. Janelle Charles PhD and Sheral Patel MD conducted the efficacy review. Their findings 
are summarized.

The Applicant conducted one Phase 3 trial, GAI3003, to evaluate the efficacy of mebendazole 
chewable 500 mg tablet in the treatment of single or mixed infections due to A. lumbricoides
and T. trichiura. This was a prospective, randomized, double-blind, placebo-controlled trial 
conducted at three study sites, two in Ethiopia and one in Rwanda. 

Two hundred and ninety five (295) patients 1 to 16 years of age with single or mixed 
infections due to A. lumbricoides and T. trichiura confirmed by two Kato-Katz stool
microscopy examination were randomized in 1:1 ratio to receive a single 500 mg dose of the 
new/currently proposed mebendazole chewable rapidly disintegrating tablet or matching 
placebo. Patients with mixed hookworm infection were included, but patients with hookworm 
only were excluded.  Randomization was stratified by site and type of worm (i.e. Ascaris or 
Trichuris). If a patient had a mixed infection, the patient was to be assigned to the stratum of 
Ascaris until the desired sample size was achieved for this worm; afterward such patients were 
to be included in the Trichuris stratum.

After collection of stool sample at the test-of-cure visit (Day 19 – end of double-blind period), 
all patients received a single 500 mg mebendazole chewable tablet (open-label period). 

The primary efficacy endpoint was clinical cure, defined as reduction of the egg count of the 
respective helminth that was present at baseline to zero, on Day 19. 

Overall, 149 patients received mebendazole and 146 received placebo. There were 167 patients 
(86 randomized to mebendazole and 81 to placebo) confirmed with A. lumbricoides at baseline 
and 243 patients (124 randomized to mebendazole and 119 to placebo) confirmed with T. 
trichiura at baseline. Only 13 of the randomized patients were confirmed with hookworm at 
baseline. 
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and T. trichiura. Cure rates and egg reduction rates reported in this study are in accordance 
with what is reported in the literature. 

Additionally, although the Phase 3 study enrolled children 1-16 years of age, I recommend that 
mebendazole 500 mg chewable be approved for patients greater than 1 year of age, with no 
upper age restriction for several reasons. First, Study GAI3003 did not show a differential 
response between children as young as one year of age and older children up to the age of 16.
Second, although the published literature in adults is quite limited as most of the published 
studies were conducted in children (who are more commonly affected than adults), did not 
report age specific treatment response, and/or did not include a control arm. These studies are
summarized below.

In the study by Abadi et. al3, 156 patients between 2 and 70 years of age with A. lumbricoides, 
T. trichiura and/  infections were randomized to receive single 500 mg 
mebendazole dose or placebo. Of the 156 patients, 105 were children (implying that 51 were 
adults). Cure rates were reported for the entire population and not specifically reported by age. 
Overall mebendazole cure rates for ascariasis, trichiuriasis  were 93.4%, 77.8%, 
and 91.1% respectively. In comparison, placebo cure rates were zero for all. Mebendazole egg 
reduction rates for ascariasis, trichiuriasis and hookworm were 99%, 92.8% and 98.3%
respectively, whereas placebo egg reduction rates were 6%, 10.7%, and 13.5% respectively.
The study by Albonico et al4. enrolled 446 patients of “any age” with ascariasis, trichiuriasis 

. Although the number of adults was not specified, the report included graphs 
showing similar rates of egg reduction in each age group. Cure rates for ascariasis, trichiuriasis 

 were 93.2%, 25.6% and 17.8% respectively. Gorodner et al5. reported on 300 
patients 5 to 60 years of age who received a single 500 mebendazole for the treatment of STH.
Cure rates at Day 15 for ascariasis  were 89% and 78% respectively. 
Cure rates at Day 30 were 89% and 91%. This study did not report the number of adults 

3 Abadi K. Single dose mebendazole therapy for soil-transmitted nematodes. Am J Trop Med Hyg 
1985;34(1):129-33.
4 Albonico M, Renganathan E, Bosman A, et al. Efficacy of a single dose of mebendazole on prevalence and 
intensity of soil-transmitted nematodes in Zanzibar. Trop Geogr Med 1994a; 46(3):142-6.
5 Gorodner JO. Treatment of intestinal parasite infections with a single dose of mebendazole (translation from 
Spanish). Unpublished internal report, 1987 (LMD 59167/2). (Submitted in NDA 108398)
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similar in mebendazole and placebo recipients in the double blind phase (6.3% vs. 5.7%), but 
higher in the open-labe phase (4.3% vs. 0.7%). No TEAE occurred in more than one subject. 

No laboratory assessments were done for studies GAI30002 and GAI3003. 

Dr. Patel analyzed AEs by feeding state and age. In the double blind phase of Study GAI3003,
the incidence of TEAEs was higher in the fasted state in both the mebendazole and placebo 
arms: mebendazole, fed 4.7%/fasted 8.5% versus placebo fed 2.5%/fasted 10.2%. This was 
similar to the finding of higher incidence of TEAEs in the fasted state in Study GAI1002 in 
adults. In the open-label phase, AEs were similar in fasted and fed states (2.2% fed, 2.9% 
fasted). Dr. Patel concluded that the higher systemic exposure noted in the fed state compared 
to the fasted sated did not correlate with increased incidence of AEs. 

The frequency of TEAEs was similar in all age subgroups in Studies GAI3002 and GAI3003.
Dr. Patel concluded that the higher systemic exposure noted in younger children did not 
correlate with the frequency of AEs. She also noted that the higher systemic exposure in 
younger children may be partially due to fingerstick sampling that was employed in the 
youngest children which may result in contaminated samples from drug residual, and that the 
published literature supports safety in children 1 to 3 years of age. She concluded that the 
clinical relevance of higher systemic exposure in the youngest age group is not clear. 

In addition to the safety evaluation from the submitted clinical studies, the Applicant 
submitted an analysis of Adverse Drug Reactions from in-house confidential, unpublished 39 
clinical trial reports for subjects treated with any dose of mebendazole for intestinal helminth 
infections. These studies included more than 4500 female and male subjects ranging in age 
from 0 to 70 years.  Mebendazole dosing regimens ranged from 20 mg single dose to 400 mg 
for 14 days.  No adverse events were reported in 27 of the 39 studies. AEs were reported in 
less than 5% of subjects, and included vomiting, diarrhea, abdominal pain/cramps, anorexia, 
nausea, flatulence, headache and rash.   

The Applicant also submitted a Periodic Benefit Risk Evaluation Report/ Periodic Safety 
Update Report (PBRER/PSUR) (NDA 208398 SD7) covering 04 May 2015 through 03 May 
2016 for mebendazole and mebendazole/quinfamide.  Interval exposure to mebendazole and 
mebendazole/quinfamide from 01 May 2015 to 30 April 2016 was approximately 35 million 
treatment courses. Approximately 4 million treatment courses were dispensed as a 500 mg 
chewable tablet (different than proposed) and 5 million treatment courses were dispensed as an 
oral solution, suspension or syrup.   Cumulative exposure to mebendazole and mebendazole/ 
quinfamide from 1988 to 30 April 2016 was approximately 845 million treatment courses for 
all formulations. Approximately 50% of the doses were estimated to be given to children less 
than 18 years of age. Reported AEs were overall similar to those from the unpublished clinical 
studies and from the clinical studies supporting this NDA. However, the Applicant identified 
potential risks that included choking with the solid oral formulation, and two cases of 
convulsions in infants, 4 and 8 weeks of age, who respectively received mebendazole 600 mg 
over 3 days and 50 mg bid for 3 days as their siblings were being treated for pinworm 
infection. Both infants developed status epilepticus and fully recovered without neurologic 
sequelae. Other identified risks included Stevens-Johnson syndrome when co-administerated
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with metronidazole, and hematologic abnormalities including neutropenia and liver function 
abnormalities. Dr. Patel noted that cases of agranulocytosis and glomerulonephritis have been 
reported in patients administered higher doses of mebendazole for prolonged duration in the 
treatment of hydatid disease. She recommended adding glomerulonephritis, agranulocytosis
and seizures to the postmarketing section of labeling. The 100 mg mebendazole labeling 
includes neutropenia and agranulocytosis associated with higher doses and longer duration in 
the Warnings section, and the current label will include a similar warning. Additionally, the 
current label will include a Warning regarding potential for seizures in infants.

Dr. Patel concluded that the finding of few non-serious TEAEs in the conducted clinical 
studies is supported by the Applicant’s safety evaluation of internal study reports and more 
than 40 years of postmarketing experience. She also concluded that there was no discernible 
relationship of TEAEs and feeding status or age in the clinical studies.  She recommended 
approval of this NDA with the above labeling recommendations.

9. Advisory Committee Meeting 
An advisory committee meeting was not held. 

10. Pediatrics
Mebendazole 500 mg chewable tablet was granted Orphan Designation and is exempt from the 
Pediatric Research Equity Act (PREA) requirements. However, the Phase 3 study establishing 
efficacy and safety in the treatment of STH was conducted in children 1 year of age or older. 
Labeling will include a statement that safety and effectiveness have not been established in 
children younger than one year of age, however, seizures have been reported in this age group.

11. Other Relevant Regulatory Issues 
Financial disclosures were submitted for all investigators and subinvestigators involved in the 
clinical studies supporting this application, and were deemed adequate. 

The Phase 3 study was conducted at 3 clinical site, two in Ethiopia (Jimma and Gondar) and 
one in Rwanda (Kigali). The Office of Scientific Investigations, Division of Clinical 
Compliance Evaluation, was consulted on May 23, 2016 to inspect the two Ethiopian sites that 
enrolled 255 of the 295 subjects in the study. The Gondar site could not be inspected due to 
security concerns and travel restrictions. Inspection of the Jimma site which enrolled 156/295 
subjects (55%) was concluded on September 21, 2016. No significant GCP deficiencies were 
observed and a Form FDA 483 was not issued. The OSI reviewer, Dr. John Lee MD, stated 
that the study conduct appeared GCP-compliant, including sponsor oversight of study conduct,
and that all audited data were adequately verifiable against source records and CRFs. He 
concluded that the data from this clinical investigator appear reliable as reported in the NDA.

The Applicant conducted preinspection visits on August 1 and 2, 2016 and identified protocol 
deviations related to Quality Control (QC) and PK substudy. The protocol deviations regarding 
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SPECIAL POPULATIONS
Pregnancy and Lactation: The Office of Pediatric and Maternal Health provided input for 
Pregnancy and Lactation Labeling. The Applicant submitted several published reports, 
including prospective pregnancy registries, case control retrospective cohorts, cross sectional 
trials and fertility registries involving several thousand patients evaluating potential 
mebendazole effects on the fetus, including congenital anomalies, stillbirths and low birth 
weight. There are no differences in fetal outcomes (teratogenicity or stillbirths) between 
women exposed to mebendazole during pregnancy and those who were not. The pregnancy 
section will describe the Animal Data that indicate the potential for teratogenicity and 
embryolethality noted in mice and rats (but not rabbits and hamsters). A statement that 
“several published studies, including prospective pregnancy registries, case-control, 
retrospective cohort, and randomized controlled studies, have reported no association with 
mebendazole use and a potential risk of major birth defects or miscarriage. Overall, these 
studies did not identify a specific pattern or frequency of major birth defects with mebendazole 
use” will be included under Human Data.

The Lactation section will indicate that a small amount of mebendazole is present in human 
milk and that the limited data preclude clear determination of risk to the infant. 

Pediatric Use: will include a statement that the safety and effectiveness of mebendazole 
chewable in the treatment of STH was demonstrated in children 1 to 16 years of age, and a 
statement that convulsions have been reported in infants less than one year of age.

CLINICAL STUDIES: The results of Study GAI 3003 will be described.

13. Postmarketing Recommendations
Risk Evaluation and Management Strategies (REMS)

The identified safety concerns can be adequately addressed in product lableling. REMS is not 
required. 

Postmarketing Requirements (PMRs) and Commitments (PMCs)

No PMRs or PMCs are recommended.
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