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1. EXECUTIVE SUMMARY

This NDA 208398 is for Vermox Chewable, which is a rapidly disintegrating 500 mg mebendazole 
chewable tablet.  The Applicant is seeking approval for the treatment of  gastrointestinal 
infections by Trichuris trichiura (whipworm); Ascaris lumbricoides (large roundworm);  

  The proposed dosing regimen is one 500 mg Vermox 
Chewable tablet as a one-time dose in adult and pediatric patients 1 year of age and older.  

A chewable tablet formulation containing 100 mg mebendazole was approved in the US in 1974 for the 
treatment of T. trichiura, A. lumbricoides, Enterobius vermicularis, and A. duodenale and N. americanus 
(hookworm) in single or mixed infections at a dosage regimen of 100 mg BID x 3 days for a total dose of 
600 mg.  This tablet formulation has been discontinued from the US market.  The 500 mg solid oral 
Vermox tablet is not marketed in the US, however, the Applicant states that this formulation is currently 
being donated to World Health Organization (WHO) for use in preventive chemotherapy programs for 
soil transmitted helminth (STH) infections in school-age children in approximately 60 countries.   

The currently proposed drug product, i.e., 500 mg Vermox Chewable tablet formulation, has been 
developed by the Applicant to address the WHO recommendations of improving the ease of use in young 
children who may not be able to swallow the 500 mg solid oral tablet.  This formulation is specifically 
designed to be a single-dose, age-appropriate formulation to allow for the treatment of children down to 1 
year of age. 

Under the clinical development program, the Applicant has conducted four clinical studies in support of 
the proposed drug product; specifically, one bioavailability study (phase 1), one food effect study (phase 
1), one safety study (phase 3), and one safety & efficacy study (phase 3).  From these clinical studies, 
three studies had pharmacokinetic (PK) assessments.  However, these three studies assessed the PK of 
two different formulations: (1) One study with an investigational chewable formulation and is referred as 
“Previous Chewable” formulation and, (2) Two studies with the final to-be-marketed chewable 
formulation, which is a fast disintegrating chewable tablet and is referred as “New Chewable” 
formulation.  The relative BA / PK of the “New Chewable” tablet was determined by historical 
comparison to the PK of the “Previous Chewable” tablet by the Applicant.

For the proposed drug product, the intended site of action is gastrointestinal tract (GI tract) for the 
proposed treatment and the extent of systemic exposure is not expected to relate directly with the 
proposed drug product’s efficacy; however, to compare the abovementioned formulations, the systemic 
exposure results were evaluated.

From a Clinical Pharmacology perspective, the following are key review issues:

(1) Higher systemic exposure to mebendazole from the proposed 500 mg chewable tablet 
formulation in younger children 1 to < 3 years of age as compared to systemic exposure in 
older children ≥3 years of age and adults. 

(2) Food effect on systemic exposure to mebendazole following administration of Vermox 
Chewable tablet.

(3) Evaluation of capillary sampling as a surrogate for traditional venous PK plasma sampling in 
pediatric and adult patients. 
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1.1 Recommendations

The Clinical Pharmacology information provided by the Applicant in this submission is acceptable, and 
the Clinical Pharmacology review team recommends that NDA 208398 for Vermox Chewable be 
approved for the treatment of  gastrointestinal infections by T. trichiura (whipworm); A. 
lumbricoides (large roundworm);   From a Clinical 
Pharmacology perspective, the primary concern was the observed higher exposure in the youngest 
pediatric patients (1 to < 3 years) than the older pediatric patients (3 to 16 years) and adults.  However, 
the Clinical Pharmacology recommendation was based on the absence of association between higher 
systemic exposure and safety findings in the Applicant provided clinical study reports (Medical Review 
by S. Patel, MD).

Review Issues Review Issues Recommendations and Comments

1 Higher 
mebendazole 
systemic exposure 
in young pediatric 
patients (age 1 to 
< 3 years)

The mean mebendazole systemic exposure from a single dose of 500 mg 
mebendazole chewable tablet was approximately 4-fold higher in the youngest 
pediatric patients (1 to < 3 years) than the older pediatric patients (3 to < 7 years 
and 7 to 16 years) and adults.  The higher exposure was partially attributed to the 
fixed (“non-weight normalized”) dosing strategy of one 500 mg chewable tablet 
as a one-time dose.  However, the observed higher exposure in pediatrics (>1 
years) was deemed clinically insignificant based on the safety data from the same 
study.  Thus, the proposed single one-time 500 mg dose of Vermox Chewable in 
pediatric patients is acceptable from a Clinical Pharmacology perspective.

2 Food effect In healthy volunteers, 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 exposure compared to when administered under 
fasted conditions.  However, there was no apparent association between higher 
systemic exposure and safety findings, based on review of safety data from the 
same study.  Thus, Vermox Chewable tablets will be recommended to be given 
without regard to meals/food.

3 Capillary 
sampling method 
in pediatric and 
adult patients

The Applicant’s proposal to use whole blood mebendazole concentrations from 
fingerstick capillary samples as a surrogate for venous PK plasma sampling was 
not acceptable because of the observed sporadic higher concentrations in some 
capillary samples, in both pediatrics and adults.  For the majority of 
inconsistences, mebendazole concentrations in capillary fingerstick samples were 
higher than concentrations in respective venous plasma samples; therefore, it can 
be approximated that the mebendazole plasma levels will be equal or lower than 
the levels that are detected in the fingerstick samples.  Therefore, the Reviewer 
agrees with the Applicant’s proposed approach of using mebendazole 
concentrations in whole blood capillary fingerstick samples as “worst case” or 
“maximum” estimates for the systemic PK exposure to mebendazole.

The Reviewer’s proposed labeling changes/recommendations in Section 2.3 will be forwarded to the 
Applicant.

1.2 Post-Marketing Requirements and Commitments

None.
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The Vermox solid oral tablet has established safety and efficacy.  In addition, based on internal discussion 
with the Medical reviewer, this formulation has been used extensively in pediatrics. The relative BA / PK 
results between Vermox solid oral tablet and of the “Previous Chewable” tablet suggests that the BA from 
the latter formulation is higher (mean Cmax↑ by 50% and mean AUC↑ by 68%).  Since, the reported 
mebendazole systemic exposure from the “Previous Chewable” tablet (BA study, GAI1001) was similar 
to the reported exposure from the “New Chewable” tablet (Food effect study, GAI1002), it can be 
approximated that the “New Chewable” tablet will also have similar BA.  In addition, the efficacy and 
safety of both chewable tablet formulations were deemed acceptable by the Medical Reviewer (S. Patel, 
MD) in clinical studies MEBENDOZOLGAI3002 and -3003 (see Table 1 above).  In addition, despite of 
the higher exposure from the chewable formulation, no notable differences in safety were detected (based 
on internal discussion).  

Therefore, based on the abovementioned assessments, the Applicant proposed link between the PK of the 
“New Chewable” tablet to the PK of the “Previous Chewable” tablet, and to the Vermox solid oral tablet 
are deemed to be acceptable by the Clinical Pharmacology review team.

2.1 Pharmacology and Clinical Pharmacokinetics

The following are the key Clinical Pharmacology relevant findings from the studies that were conducted 
in support of the proposed drug product.  Literature based Clinical Pharmacology information on 
mebendazole is summarized in Section 3.1.

2.1.1 Measurement of Systemic Mebendazole Exposure by Fingerstick Capillary Sampling

To assess the systemic exposure to mebendazole in pediatric patients, the Applicant proposed to use 
whole blood mebendazole concentrations determined from fingerstick capillary samples as a surrogate of 
plasma concentrations from venous samples.  However, results that were submitted in support of the 
proposed relationship/surrogacy had inconsistencies; specifically, the drug concentrations determined in 
some capillary fingerstick samples were sporadically higher than the concentrations determined in the 
respective venous plasma samples.  These sporadic inconsistencies were observed in the PK data from 
two clinical studies; specifically, the adult PK data from study GAI1002 and the pediatric PK data from 
study GAI3003.  Therefore, the proposed relationship cannot be used for any definitive quantitative 
inferences or for any additional assessments such as effect of weight or age on PK/clearance.  However, 
given that in most inconsistences, capillary fingerstick samples had higher concentrations than the 
respective venous plasma samples, it can be approximated that the mebendazole plasma levels will be 
equal or lower than the levels that are detected in the fingerstick samples.  Therefore, the Reviewer agrees 
with the Applicant’s proposed approach of using mebendazole concentrations in whole blood capillary 
fingerstick samples as “worst case” or “maximum” estimates of the systemic PK exposure to 
mebendazole. 

2.1.2 Comparison of Exposure to Mebendazole in Adult Subjects and Pediatric Patients

Reference ID: 3990138
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The reported information on the adult exposure from the New 500 mg Vermox Chewable tablet was 
derived from the venous plasma sampling.  However, fingerstick capillary sampling was used to derive 
parameter estimates for mebendazole systemic PK exposure in pediatric patients following administration 
of the New 500 mg Vermox Chewable tablet.  In patients who were < 3 years of age, the mean systemic 
exposure was substantially higher (> 3-fold) than in patients who were ≥ 3 years of age (Table 2*).  
However, in pediatric patients who were 3 to 16 years of age, mean systemic exposure to mebendazole 
was similar or lower than adult exposure (Table 2*).  The Applicant has partially attributed the observed 
higher mebendazole exposure in the younger pediatric patients to the fixed (“non-weight normalized”) 
dosing strategy, i.e., one single 500 mg mebendazole chewable tablet.  In addition, as noted previously, 
the drug concentrations in capillary fingerstick samples were sporadically higher than concentrations in 
venous plasma samples; therefore, these reported exposure parameter estimates could be overestimated. 

Nevertheless, there was no apparent association between higher mebendazole systemic exposure and 
safety findings observed in Study GAI3003 (see Safety Results under Individual Study Report Section 
4.2.3 below and Medical Officer’s review).    

2.1.3 Relative Bioavailability of the Proposed Formulation

The proposed final to-be-marketed formulation, i.e., “New Chewable” formulation is a fast-disintegrating 
chewable tablet that contains 500 mg mebendazole.  However, the “New Chewable” tablet was not 
compared directly to the solid oral tablet formulation, which is currently being used in more than 60 

* The PK information in Table 2 is revised information, which is also presented later in this Review (Section 4.2.3 
on page 33).  These revisions are based on the updated information that was provided by the Applicant in a 
subsequent submission that affects GAI3003 PK sub-study results.  As per the updates, two subjects were excluded 
(Subjects 251001272 and 251002233) from the PK analysis based on protocol violations; however, these exclusions 
do not have any significant impact on the PK conclusions and Clinical Pharmacology inferences.  Please see the 
individual study review in Section 4.2.3 on page 33 for the details.

Table 2:  Mean Capillary Whole Blood Mebendazole Pharmacokinetic Parameters by Age 
Group and Comparison with the Plasma Pharmacokinetic Parameter Estimates in Adults*

Reported Estimates Compared to Adult Estimates
(Fold increase)

1 to <3 
years#  

(N = 20)

≥3 to <7 
years#

(N = 12)

≥7 to 16 
years# 

(N = 10)
Adults$

(N = 16)
1 to <3 
years 

≥3 to <7 
years 

≥7 to 16 
years

Mean Cmax         (ng/mL) 174 49.9 34.2 56.2 3.7 0.9 0.6
Maximum Cmax (ng/mL) 881 101 52.1 156 5.6 0.6 0.3
Mean AUCLast (ng*h/mL) 1320 416 387 456 2.9 0.9 0.8
Maximum AUCLast 
(ng*h/mL) 4076 874 747 986 4.1 0.9 0.8

$Adult PK parameter estimates are calculated from plasma samples in fed condition
#Pediatric PK parameter estimates are calculated from whole blood capillary fingerstick samples and 

most administrations were with food
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soft mass –  of semi-solid consistency – by placing the chewable tablet on a spoon and adding 2-3 mL of 
drinking water.  The effect of alternative administration methods on the proposed product’s BA is not 
known.

With regard to drug administration and food intake, despite the observed increase in PK exposure 
(approximately 3- to 4-fold) when Vermox Chewable 500 mg tablet was taken with a high-fat meal vs. 
fasted, this is deemed to be clinically insignificant since mebendazole has an established wide margin of 
safety with respect to dose and/or systemic exposure (Medical Review by S. Patel, MD).  With regard to 
safety, higher instances of treatment related GI discomfort/disorders have been observed in clinical trials 
when given in the fasted state than when given in the fed state.  However, the overall rate of GI 
discomfort/disorders was low (< 4%).  Therefore, from a Clinical Pharmacology perspective, Vermox 
Chewable can be administered without regard to food intake for the proposed indications.

2.2.2 Therapeutic Individualization

Therapeutic individualization is not needed for the proposed Vermox Chewable tablet for the STH 
indications.   

2.3 Summary of Labeling Recommendations

The Office of Clinical Pharmacology has the following labeling recommendations:

• In Dosage and Administration section (Section 2), the following should be included:
VERMOX™ Chewable 500 mg tablet can be taken without regard to food intake
 

• The Clinical Pharmacology section (Section 12.3 Pharmacokinetics) is incomplete; therefore, the 
following recommendations will be forwarded to the Applicant:

We recommend the following to be included in the PK section of the labeling (12.3):

(1)  Inclusion of PK parameter estimates (i.e, AUC, Cmax, Tmax) from the Clinical Study 
that was conducted in adults, which assessed the PK of the newer to-be-marketed 
chewable formulation.

(2)  In particular, provide greater level of PK data / information regarding the food effect 
that was determined with the newer chewable tablet formulation.  

• In Specific Populations: Pediatric section (Section 12.3), the following should be included:
o Based on a limited number of blood samples, the pediatric pharmacokinetic results 

indicated that children aged 1 to 3 years have higher systemic exposure than in adults.  

Reference ID: 3990138
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3. COMPREHENSIVE CLINICAL PHARMACOLOGY REVIEW

Following is the collective summary of Clinical Pharmacology relevant information based on: (1) the 
Applicant provided literature references (2) the report of a clinical study that was conducted utilizing the 
“Previous Chewable” formulation, and (3) the reports of the clinical studies that were conducted utilizing 
the proposed final to-be-marketed “New Chewable” tablet formulation. 

3.1 Overview of the Product and Regulatory Background

At present, the only approved mebendazole formulation in the US is a 100 mg mebendazole chewable 
tablet.  This formulation was approved by FDA in 1974 for the treatment of T. trichiura, A. lumbricoides, 
E. vermicularis, and A. duodenale and N. americanus (hookworm) in single or mixed infections.  The 
Applicant also reports that for the same indications, a different 500 mg Vermox solid oral mebendazole 
tablet formulation is currently used in approximately 60 countries.  The Applicant also reports that both 
the formulations, i.e., 100 mg chewable and 500 mg solid oral tablets, are listed in “World Health 
Organization (WHO) Model List of Essential Medicines for Children for the treatment of soil transmitted 
helminth (STH) infestations”.

3.2 General Pharmacological and Pharmacokinetic Characteristics

Absorption:

Mebendazole has been reported to have  
  

When a tracer dose of [3H]-mebendazole was administered in 
patients that were previously treated with mebendazole for cystic hydatid disease, both intravenously and 
orally, relative bioavailability was determined to be 22%†.  At the therapeutic dose, i.e., 500 mg 
mebendazole, reported relative bioavailability from the solid oral dosage tablet is <4%.  With regard to 
the food effect on absorption, administration of the New Chewable 500 mg tablet formulation (fast 
disintegrating tablet) with a high fat breakfast resulted in 2.4- to 4-fold higher systemic exposure to 
mebendazole compared to administration under fasted conditions.  In addition, the observed systemic 
exposures to mebendazole were higher from the chewable formulations than the reported exposure from 
the solid oral tablet.

Distribution:

The plasma protein binding of mebendazole is reported to be ≥ 90%.  The estimated volume of 
distribution after intravenous administration is 1.23 L/kg (range: 1 to 2 L/kg).

Metabolism:

The metabolic path for mebendazole metabolism remains unclear.  However, in vitro data suggest that 
mebendazole may induce cytochrome P450 (CYP) enzyme 1A1.  In addition, long-term administration of 
ritonavir, which is a CYP1A2 inducer as well as inhibitor of CYP3A4 and CYP2D6, was found to be 
associated with a significant decrease in mebendazole AUC24 (43%) and Cmax (41%).

† Dawson M, Braithwaite PA, Roberts MS, Watson TR. The pharmacokinetics and bioavailability of a 
tracer dose of [3H]-mebendazole in man. Br J Clin Pharmacol. 1985a;19(1):79-86.

Reference ID: 3990138
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The major proportion of an absorbed dose of mebendazole is metabolized in the liver.  The mebendazole 
metabolites are present in plasma and, reported to be detected as conjugates in urine and bile.  The major 
plasma metabolites are the amide hydrolysis product 2-amino 5(6) benzoylbenzimidazole (“hydrolyzed 
metabolite”) and the product of ketone reduction, methyl-5(6) [α-hydroxybenzyl] benzimidazole 
carbamate (“reduced metabolite”).  Plasma concentrations of both metabolites, i.e., hydrolyzed form and 
reduced form, are reported to be several-fold higher than the mebendazole concentrations.  

In urine, the major unconjugated metabolites are the product of both ketone reduction and hydrolysis, 
which accounts for 87% of unconjugated material in urine (1.24% of the dose).  Low concentrations of 
these metabolites can also be detected in plasma.  Only 0.0049% of the dose is excreted unchanged in 
urine and, a total of 1.4 % of the dose can be accounted for as unconjugated material in urine.  A large 
proportion of the absorbed dose is excreted in urine as unidentified metabolites.    

Elimination:

The mean estimates for mebendazole elimination half-life ranges from 3.6 to 7.4 hours.  At a dose level of 
, the average oral clearance was estimated to be  in 5 subjects.  Mebendazole, 

the conjugated forms of mebendazole, and its metabolites are believed to undergo some degree of 
enterohepatic recirculation and are excreted in the urine and bile.  The percentage of orally administered 
mebendazole that is excreted in urine varies at different dose levels, resulting from different extents of 
oral absorption.  Generally, less than is excreted in urine and the remainder in the feces.  

3.3 Clinical Pharmacology Questions

3.3.1 Does the clinical pharmacology information provide supportive evidence of 
effectiveness?

No, the provided Clinical Pharmacology information does not provide supportive evidence of 
effectiveness.  For the proposed indication, the intended site of action for mebendazole is the GI tract; 
therefore, the extent of systemic exposure is not expected to relate directly with the proposed drug 
product’s efficacy. 

3.3.2 Is the proposed general dosing regimen appropriate for the general patient population 
for which the indication is being sought?

The proposed dosing regimen is one 500 mg Vermox Chewable tablet as a one-time dose in adult and 
pediatric patients 1 year of age and older, which is appropriate for the general patient population for 
which the indication is being sought.

3.3.3 Are there clinically relevant food-drug or drug-drug interactions and what is the 
appropriate management strategy?

Food-drug interaction:

An increase in AUC was observed (~3-fold), when the to-be-marketed Vermox Chewable 500 mg tablet 
was given with a high-fat meal as compared to fasting conditions.  However, this increase was deemed 
clinically irrelevant; therefore, a management strategy for the food effect is not needed.

Drug-drug interaction:

Reference ID: 3990138
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No new drug interaction studies have been conducted under the development program of the proposed 
drug product.  Nevertheless, given that the proposed dosing regimen is a single one-dose treatment and 
based on the literature derived information, a management strategy for DDI is not needed. 
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4.2.1 GAI1001

Title: 
An Open-Label, Single-dose, Relative Bioavailability Study in Healthy Adults of A New Chewable Tablet 
Formulation of VERMOX® Compared to the Currently Marketed Tablet

Rationale/Relevancy:

The Vermox solid oral tablet has established safety and efficacy.  In addition, this formulation has been 
used extensively in pediatrics.  This study evaluates the relative BA between Vermox solid oral tablet and 
of the “Previous Chewable” tablet.  The results from this study was utilized to assess the effect of 
formulation change, i.e., from solid oral dosage form to chewable formulation, on systemic exposure.

Objective:

The primary objective of this study was to determine the relative bioavailability of Previous chewable 
tablet formulation containing 500 mg mebendazole with respect to VERMOX solid oral tablet, which also 
contains 500 mg mebendazole.  The secondary objective was to assess the safety.

Study Design:

This was an open-label, single-dose, relative bioavailability, randomized, 2-way crossover design study in 
healthy volunteers.  All subjects were randomly assigned to one of the two possible treatment sequences 
to ensure that they received both of the following treatments with at least a 1 week washout period:

• Treatment A (Reference) - A single 500 mg mebendazole tablet: VERMOX solid oral tablet
• Treatment B (Test) - A single 500 mg mebendazole chewable tablet: Previous chewable tablet

Dosing and PK sampling:

After fasting for at least 10 hours, subjects received a single dose of study drug in each treatment period.  
A washout period of at least 7 days separated the single dose of study medication in Periods 1 and 2.  
Blood samples were collected for pharmacokinetic analysis at pre-dose and at 0.25, 0.5, 1, 1.5, 2, 3, 5, 7, 
9, 12, 16, 24, 30, 36, and 48 hours after each dosing in each period.

Pharmacokinetic Analysis:

Plasma samples were analyzed to determine concentrations of mebendazole using a validated assay 
method, with the quantification range of 1 - 1000 ng/mL.  The pharmacokinetic parameters Cmax, tmax, 
AUClast, AUC∞, t½ and λz were estimated by non-compartmental analysis utilizing WinNonlin (Pharsight 
Corporation, Version 5.0.1).  With regard to the statistical analysis, the primary parameters of interest 
were the log-transformed estimates of AUClast and Cmax.  A mixed-effect model with treatment, period, 
and treatment sequence as fixed effects, and subject as a random effect, was used to estimate the least 
squares means and intrasubject variance.  Using this model, estimated least squares means and 
intrasubject variance, the point estimate and 90% confidence intervals for the difference in means on a log 
scale between Treatment A and Treatment B were obtained.  The limits of the confidence intervals were 
retransformed using antilogarithms to obtain 90% confidence intervals for the ratios of the mean AUClast 
and Cmax of the test to reference formulation (Treatment B / Treatment A).
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Following administration of Previous chewable tablet, geometric mean ratios of Cmax and AUC estimates 
are 1.6 and 2 times higher than the estimates obtained following the administration of solid oral tablet.  
Results from the consequent study: GAI1002, which tested New chewable tablet, exposure parameter 
estimates were similar to estimates reported in this study for Previous chewable tablet.  This indirect 
comparison indicates that the formulation change, i.e., solid vs. chewable formulation, could be one of 
the key driving factors for the higher systemic exposure to mebendazole.

4.2.2 GAI1002

Title: 
A Single-Dose, Open-Label, Randomized, 2-Way Crossover Study to Assess the Effect of Food on the 
Bioavailability of Mebendazole from a Fast-Disintegrating Chewable Formulation of Mebendazole in 
Healthy Subjects

Objectives:

Primary Objective: The primary objective was to evaluate the effect of food on the bioavailability 
of mebendazole from New chewable tablet that contains 500 mg mebendazole in healthy adult 
subjects.  Safety and tolerability were also assessed.

Exploratory Objectives:

• To evaluate the pharmacokinetic (PK) parameters of mebendazole from whole blood and 
capillary samples.

• To evaluate the excretion of mebendazole in urine.

Study Design:

This was an open-label, randomized, single-center, single-dose, 2-way crossover study conducted in 
healthy volunteers.  All subjects were randomly assigned to 1 of 2 possible treatment sequences to ensure 
that they received both of the following treatments with a washout period of at least 7 to 10 days:

• Treatment A (Reference): a single 500 mg dose of mebendazole (as 1 x 500 mg New chewable 
tablet) given in a fasted condition.  No food was allowed for at least 4 hours after dosing.

• Treatment B (Test): a single 500 mg dose of mebendazole (as 1 x 500 mg New chewable tablet) 
given just after high-fat breakfast.  No food was allowed for at least 4 hours after dosing.

Dosing and PK sampling:

Three sets of serial pharmacokinetic blood samples were collected during the study:  one set of venous 
whole blood samples (from both, fed and fasted treatment arms) and two sets of capillary blood samples.  
One set of capillary samples was collected into a capillary tube (15 μL, fasted treatment only) from the 
venous sampling before plasma separation and another set of capillary samples (15 μL, fasted treatment 
only) was taken via a fingerstick at the same time points as the venous samples.  Blood samples for 
pharmacokinetic analysis were collected at pre-dose and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 16, 24, 25, 26, 28, 
30, 36, 48, 72, and 96 hours after each dosing in each period.

Pharmacokinetic Analysis:
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4.2.3 GAI3003

Title: 
A Double-Blind, Randomized, Multi-Center, Parallel-Group, Placebo-Controlled Study to Evaluate the 
Efficacy and Safety of a Single Dose of a 500 mg Chewable Tablet of Mebendazole in the Treatment of 
Soil-Transmitted Helminth Infections (Ascaris lumbricoides and Trichuris trichiura) in Pediatric Subjects
Objectives:

Primary Objective: To compare the efficacy and safety of a single dose of 500 mg mebendazole 
chewable tablet (New Chewable tablet) with placebo in the treatment of Ascaris lumbricoides and 
Trichuris trichiura infections in pediatric patients.

Secondary Objectives: To assess mebendazole systemic exposure in pediatrics that is resulting from a 
single dose of 500 mg mebendazole chewable tablet.  The exploratory objective was to compare 
efficacy and safety.

Study Design:

This was a Phase 3, randomized, double-blind, placebo-controlled, multicenter study conducted to assess 
the efficacy and safety of a single dose of 500 mg mebendazole chewable tablet (New Chewable tablet) 
for the treatment of A. lumbricoides and T. trichiura infections in children between the ages of 1 and 16 
years.  Prior to dosing, stool samples were collected from patients to detect presence of infection.  The 
primary efficacy endpoints were cure rates for A. lumbricoides and T. trichiura infections at the end of the 
double-blind period for patients with positive corresponding egg counts at baseline.  Secondary efficacy 
endpoints were egg count reductions at the end of the double-blind period.

Dosing and PK sampling:

Patients received a single oral 500 mg mebendazole chewable tablet or matching placebo on Day 1 and 
500 mg mebendazole chewable tablet during an open-label phase on Day 19 ± 2.  For children 3 to 16 
years of age, the study drug was administered as a tablet, which was chewed and swallowed without 
water.  However, prior to administration in children of age 1 to < 3 years, the tablet was formed in to a 
soft mass –  semi-solid consistency – by placing it on a spoon and adding 2-3 mL of drinking water.  
Most patients received drug with food during open-label phase.  For patients enrolled in the PK substudy 
(N=44), fingerstick capillary blood samples (1 original and 1 backup sample) were collected at predose 
and at 1, 2, 3, 5, 8, and 24 hours postdose for determination of mebendazole concentrations in blood.  
Venous blood samples were also collected at the 3 hour and 24 hour time points from patients in the 7 to 
16 years of age group.  For all patients, concentrations of 2 metabolites (hydrolyzed and reduced forms of 
mebendazole) were also determined in collected blood samples at all time points.

Pharmacokinetic Analysis:

The PK parameters were determined via noncompartmental analysis with Phoenix™ WinNonlin 
software.  The following PK parameters were determined: Cmax, tmax, AUC0-8, AUClast.
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Utilizing metabolite-to-parent ratio (MPR), i.e., the ratio of the parameter value for metabolite to that of 
parent: mebendazole, the other PK parameters analyzed during this study included – MPR Cmax, MPR 
AUC8, and MPR AUClast were determined for individual patients.

Pharmacokinetic Results:

Of the 792 subjects screened, a total of 295 patients were enrolled and randomly assigned to study 
treatments (mebendazole or placebo) during the double-blind treatment phase.  Age of the enrolled 
patients ranged from 1 year to 15 years (median = 8 years, mean= 7.8 years).  Of these, 278 (94.2%) 
patients completed the double-blind treatment phase and entered the open-label phase.  PK substudy was 
conducted in 44 children during the open-label phase: 

22 children - 1 to < 3 years of age

12 children - 3 to 6 years of age

10 children - 7 to 16 years of age  

Mean blood concentration-time profiles, which were derived from fingerstick sampling in different age 
groups, are compared in Figure 1.  Descriptive statistics of reported pharmacokinetic parameter estimates 
stratified by age group and Helminth Species are provided in Table 1.  Mean blood concentration-time 
profiles showed higher concentrations in the youngest age group (1 to < 3 years of age) and substantial 
intersubject variability was observed with the higher mebendazole exposure, especially in patients with 
the lowest body weight and youngest age.  

Overall, the data did not indicate a major trend toward a differential exposure to mebendazole as a 
function of helminth species.
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Safety Results:

There were no deaths, serious adverse events, or discontinuations due to treatment-emergent adverse 
events (TEAEs) reported during the study.  Overall, the incidence of TEAEs was low and comparable 
between the mebendazole and placebo treatment groups.  A subgroup analysis for the incidence of TEAEs 
by age, sex, and the feeding status (fed and fasted) had no specific observable trends during both the 
double blind and open label phases of the study.

Applicant’s conclusion:

• A single dose of New 500 mg mebendazole chewable tablet was found to be generally safe and 
more effective than placebo in the treatment of A. lumbricoides and T. trichiura infections in 
pediatric patients between 1 and 16 years of age.

• Mebendazole concentrations in whole blood samples collected from a subset of patients showed 
substantial intersubject variability in systemic exposure and highest exposure was seen in the 
youngest children (1 to 3 years of age) group.  Older children had mebendazole systemic 
exposure that was similar to the exposure reported in adults (Study GAI1002).  As expected, 
exposure to 2 major metabolites of mebendazole exceeded that of mebendazole.

• Overall, New 500 mg mebendazole chewable tablet was well tolerated by children with no 
reported choking or vomiting with intake.

• Age, sex, feeding status, and systemic exposure to mebendazole had no impact on the safety 
outcomes of the study.

Reviewer’s assessments: 

The reported PK parameter estimates for pediatric patients are derived from the capillary fingerstick 
samples.  The mebendazole concentrations in capillary fingerstick samples had spurious and/or 
inconsistent relationship with the concentrations in time-matched venous plasma samples.  Specifically, 
the drug concentrations in whole blood capillary fingerstick samples were sporadically higher than 
venous plasma concentrations, in some samples.  As noted previously, similar inconsistency was also 
observed in Study GAI1002 results, which was conducted in adults.  

Therefore, given the observed inconstancies, the exposure determined solely based on the capillary 
fingerstick samples cannot be used for definitive quantitative inferences.  However, it can be 
approximated that the mebendazole plasma levels will be equal or lower than the levels that are detected 
in the fingerstick samples.  Therefore, mebendazole concentrations in whole blood capillary fingerstick 
samples can be used as “worst case” or “maximum” estimates of the systemic PK exposure to 
mebendazole.  These “worst case” estimates indicate that highest exposure to mebendazole was seen in 
the youngest children 1 to 3 years of age (~3 to 4 fold higher than that in adults).  However, in children 
>3 and <16 years of age, reported mebendazole systemic exposures were similar to the exposures 
reported in adults (Study GAI1002); therefore, the relationship between age and mebendazole systemic 
exposure is not evident in patients >3 years of age.  Nonetheless, there was no apparent association 
between higher mebendazole systemic exposure and safety findings.
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In addition, due to the sporadic inconsistences mentioned earlier, the Applicant has analyzed PK 
substudy samples for mebendazole metabolite concentrations to rule out the role of external 
contamination in those inconsistences.  This was an exploratory analysis and the analytical method 
validation that was used to quantify these metabolites is incomplete.  In addition, it appears that some 
samples were analyzed after more than 260 days after collection, which is outside of the established 
stability period of 146 days.  However, given that one of the two mebendazole metabolites is inactive and 
the other has limited activity, the abovementioned findings do not appear to have any clinical 
implications and accordingly, in-depth analysis of those findings was not undertaken.

The Applicant provided updates with regard to the PK sub-study:GAI3003 

During a pre-inspection visit(s) conducted by the Applicant on August 1-2 2016, two major protocol 
violations were identified in the GAI3003 PK sub-study.  Both violations were pertaining to the dosing in 
the youngest age group (< 3 years of age) and the Applicant has submitted an analysis report on the 
potential impact of these subjects’ PK data on the PK sub-study analysis results.  The Applicant 
concludes that the overall PK conclusions and inferences in the originally submitted clinical study report 
remain unchanged.  Following is the summary of the Applicant provided observation from the pre-
inspection visit(s) and its impact on PK results.

Observations:

Subject 251001272, a 1.5 year old child, spit out part of the mebendazole 500 mg chewable tablet 
administered as a semi-solid mass on a spoon at Visit 3.  This subject was given a second dose, part of 
which was also spit out.  Despite of the pre-specified protocol criteria that a patient who spits out the dose 
or vomits within 4 h after treatment was deemed no longer PK evaluable, this subject was part of PK sub-
study.  However, no adverse events occurred in this subject during the study.  

Subject 251002233, a 1 year old child, spit out part of the mebendazole 500 mg chewable tablet 
administered as a semi-solid mass on a spoon at Visit 3.  Despite of the pre-specified protocol criteria that 
a patient who spits out the dose or vomits within 4 h after treatment was deemed no longer PK evaluable, 
this subject was part of PK sub-study.  This subject had diarrhea during the open-label period.

Impact on Previously Submitted Results:

The omission of two subjects based on the abovementioned protocol violations has the following impact 
on PK results from the subgroup of pediatrics from 1 to < 3 years of age:

• Number of children is reduced to 20 from 22  
• For the same age group, mean Cmax reduces to 174 ng/mL from 210 ng/mL (↓17 %)
• Mean AUClast reduces to 1196 ng*h/mL from 1320 ng*h/mL (↓9 %)
• The values for mean AUC0-8 were similar, i.e., 694 ng*h/mL vs. the originally reported 697 

ng*h/mL as Subject 251001272 did not have values for this parameter due to a missing sample at 
8 h post-dose
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The Applicant has also provided information on the impact of exclusion of Subjects 251001272 and 
251002233 on the mean metabolite exposure, which is of the lesser extent than the impact on parent 
mebendazole exposure.

Applicant’s conclusion:

Exclusion of Subjects 251001272 and 251002233 from the PK analysis does not alter the 
pharmacokinetic conclusions of Study MEBENDAZOLGAI3003 as described in the CSR:

Whole blood concentrations of mebendazole measured in a subset of patients showed substantial 
intersubject variability in exposure; highest exposure to mebendazole was seen in the youngest 
children (1 to 3 years of age).  Older children had exposure similar to adults in a previous study 
(Study GAI1002).  As expected, exposure to 2 major metabolites of mebendazole exceeded that of 
mebendazole.

Reviewer’s assessments: 

The Reviewer agrees with the Applicant’s conclusions that the exclusion of Subjects 251001272 and 
251002233 from the PK analysis is not expected to change any PK conclusions and Clinical 
Pharmacology inferences that were drawn from the initially submitted GAI3003 PK sub-study results.  In 
addition, these changes are updated in the mean estimates that are reported in Section 2.1.2 (Table 2 on 
page 7) and the respective edits are marked in Red in Table 5, below.  These revised values in Table 5- 
that compared means of capillary whole blood mebendazole PK parameters by age group and 
comparison with the plasma PK parameter estimates in adults - suggest that the revised PK parameters 
for the youngest children (1 to 3 years of age) does not affect the conclusions that were drawn from the 
original submission.

Table 5:  Mean Capillary Whole Blood Mebendazole Pharmacokinetic Parameters by Age 
Group and Comparison with the Plasma Pharmacokinetic Parameter Estimates in Adults

Reported Estimates Compared to Adult Estimates
(Fold increase)

1 to <3 
years#  

(N = 20)

≥3 to <7 
years#

(N = 12)

≥7 to 16 
years# 

(N = 10)
Adults$

(N = 16)
1 to <3 
years 

≥3 to <7 
years 

≥7 to 16 
years

Mean Cmax         (ng/mL) 210 174 49.9 34.2 56.2 3.7 3.1 0.9 0.6
Maximum Cmax (ng/mL) 881 739 101 52.1 156 5.6 4.7 0.6 0.3
Mean AUCLast (ng*h/mL) 1320 1196 416 387 456 2.9 2.6 0.9 0.8
Maximum AUCLast (ng*h/mL) 4076 2373 874 747 986 4.1 2.4 0.9 0.8

$Adult PK parameter estimates are calculated from plasma samples in fed condition
#Pediatric PK parameter estimates are calculated from whole blood capillary fingerstick samples 

and most administrations were with food
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