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Executive Summary

Lansoprazole (Prevacid Delayed-Release Capsule), a proton pump inhibitor, was
approved for marketing in the US on 5/10/95. It is currently indicated for the treatment
and maintenance therapy of a variety of acid-related GI conditions. The recommended
adult dosage is 15-30 mg QD for up to 8 weeks.
To obtain needed pediatric information on lansoprazole, the Agency issued a formal
Pediatric Written Request (PWR) for Prevacid (lansoprazole) Delayed-Release Capsules
on 8/26/98. The Agency requested in the PWR that the sponsor conduct single and
multiple dose pharmacokinetic/pharmacodynamic (PK/PD) studies along with clinical
outcome and safety evaluation in pediatric patients aged 0-12 months. In addition, the
sponsor was to conduct studies to evaluate PK/PD and clinical outcomes in pediatric
patients aged 1-11 years and 12-17 years corresponding to studies 3 and 4, respectively,
of the PWR for Prevacid
Based on submitted PK/PD and clinical safety and efficacy data, the sponsor recently
gained approval for the use of Prevacid in pediatric patients 1-11 years of age (see
approval letter for NDA 20-406/SE5-047, dated 7/31/02).
The current submission is provided in support of the use of lansoprazole in pediatric
GERD patients aged 12-17 years. The submission consists of two studies; study M97-640
(a PK/PD study in adolescent GERD patients) and study M00-158 (an 8-12 week open
label safety and efficacy study).

The findings of study M97-640 indicate that Administration of 15 and 30 mg QD doses
of lansoprazole results in similar values of the mean PK parameters (AUC and Cmax) for
the pediatric GERD patients aged 12-17 years relative to healthy adult subjects. In
addition, statistically significant increases in the values of the mean PD parameters (24-hr
mean intragastric pH, % time pH > 3 & 4) are observed following 5 days of dosing
relative to day 1.
The submitted studies are provided in partial fulfillment of the Agency’s PWR for
lansoprazole. Additional studies are currently being conducted by the sponsor in
fulfillment of the remainder of the PWR.
A. Recommendations
From the view point of Office of Clinical Pharmacology and Biopharmaceutics, NDA 21
406 / S-057 is acceptable provided that a satisfactory agreement is reached between the
Agency and the sponsor with respect to proposed language in the package insert. See
Appendix 1 for the Agency proposed package insert.
The sponsor has adequately fulfilled the requirement for a study in pediatric GERD
patients aged 12-17 years corresponding to study 3 in the Pediatric Written Request
(PWR) for Prevacid.
B. Phase IV Commitments
None.
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C. Summary of CPB Findings

NDA 20-406/S-057 consists of two studies; study M00-158 (an 8-12 week open label
safety and efficacy study), and study M97-640 (a PK/PD study in adolescent GERD
patients).
The current review solely addresses the Clinical Pharmacology and Biopharmaceutics
related results in the submission (i.e., study M97-640 which corresponds to study 3 of the
PWR).
In study M97-640, the PK and PD profiles of lansoprazole in pediatric GERD patients
aged 12-17 years were evaluated following administration of 15 or 30 mg capsules of
Prevacid for a period of 5 days.
Administration of 15 and 30 mg doses of Prevacid resulted in similar mean AUC and
Cmax values for the pediatric GERD patients aged 12-17 years relative to healthy adult
subjects. When compared on PD data (mean 24-hr intragastric pH and % time pH > 3, 4,
5 & 6), the higher lansoprazole dose (30 mg) resulted in similar changes in the PD
parameters relative to the lower dose (15 mg). In addition, statistically significant
increases in mean 24-hr intragastric pH and % time pH > 3 & 4 were observed on day 5
relative to day 1.
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II. Question-Based Review
A. General Attributes
Lansoprazole is a substituted benzimidazole that inhibits gastric acid secretion via
specific inhibition of H+/K+ ATPase enzyme system at the secretory surface of the gastric
parietal cell.
Lansoprazole is currently approved for use in adults and pediatric patients aged 1 to 11
years. The approved indications for adults in the U.S. include the short-term treatment of
symptomatic gastroesophageal reflux disease (GERD) (15 mg once daily up to 8 weeks),
the short-term treatment of erosive esophagitis (30 mg QD up to 8 weeks) and the longterm maintenance treatment of healed erosive esophagitis.
B. General Clinical Pharmacology
1. Are pediatric GERD patients aged 12-17 years and adults comparable on their
PK/PD profiles?
Study M97-640 evaluated the PK and PD aspects of lansoprazole Capsule 15 and 30 mg
in pediatric GERD patients aged 12-17 years. Sixty male and female pediatric GERD
patients aged 12-17 years received 15 or 30 mg QD doses of Prevacid Delayed-Release
Capsules for 5 consecutive days. The study was conducted in a randomized, open label,
double-blind multi-center fashion. Blood samples were drawn for determination of
lansoprazole PK up to 12 hrs post-dose on day 5, while 24-hr intragastric pH monitoring
was conducted on days 1 and 5 of each treatment group.

Table 1. Summary of the mean PK parameters for Lansoprazole, 15 mg and
30 mg QD on day 5 (n = 59)
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Table 1. Summary of the primary PD parameters for lansoprazole in pediatric GERD
patients aged 12-17 years and healthy adult subjects.

Administration of 15 and 30 mg doses of lansoprazole resulted in similar values of the
mean PK parameters (AUC and Cmax) for the pediatric GERD patients aged 12-17 years
relative to healthy adult subjects (Table 1).
When compared on PD data (mean 24-hr intragastric pH and % time pH > 3, 4, 5 & 6),
both 15 mg and 30 mg doses resulted in similar changes in the PD parameters (Table 2).
In addition, the PD data following administration of the 15 mg QD dose of lansoprazole
seemed to be comparable between adolescent GERD patients and adults. As for the 30
mg dose of lansoprazole, values of the primary PD parameters appeared to be higher in
adults relative to adolescent GERD patients.
Overall, the PK/PD data for Prevacid Delayed-Release Capsule in pediatric GERD
patients aged 12-17 years indicate that the 15 mg and 30 mg QD doses of Prevacid are
similar on their acid inhibitory effects in this age group. Based on the fact that PK was
similar in adolescents and adults and 15 mg QD and 30 QD doses were found to be safe,
in the safety and efficacy study M00-158, adolescent patients were dosed with 15 mg QD
or 30 mg QD based on whether they had non-erosive GERD or erosive esophagitis
(similar to adult dosing), respectively. In an uncontrolled, open-label, U.S. multicenter
clinical study (study M00-158) involving 87 adolescent patients (12 to 17 years of age)
with symptomatic GERD, both the 15 and 30 mg QD regimens were shown to be
efficacious up to 8 to 12 weeks of treatment.
E. General Biopharmaceutics
None
F. Analytical Section
Plasma concentrations of lansoprazole were determined using a validated LC/MS/MS
assay method over a range of 5 to 1200 ng/mL. The lower limit of quantitation was
(b) (4)
established at
.
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III. Appendices
A. Proposed Package Insert (original and Agency proposed)
B. Individual Study Review
C. Cover Sheet and OCPB Filing/Review Form
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Appendix A
Proposed Package Insert

34 Page(s) of Draft Labeling have been Withheld in Full as b4 (CCI/TS)
immediately following this page
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Appendix B
Individual Study Reviews
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NDA: 20-406/ S-057 - Study M97-640

Study Date: Mar 1998-Feb 1999

Type of Study: PK/PD Study in Adolescent GERD Patients
Study M97-640 is entitled,
“A Study to Evaluate the Effects of Lansoprazole 15 mg and 30 mg in Pediatric
Patients with Esophagitis”
Primary Objective(s)
• To assess the safety, PK & PD of QD administration of lansoprazole in pediatric
patients aged 12 to 17 with symptomatic GERD.
Study Design
Open-label, randomized, double-blind multi-center study
Subjects
Key Inclusion
Criteria
Treatment
PK/PD Sampling
Times

60 pediatric patients
Male and female pediatric patients aged 12-17 yrs
Had symptomatic, endoscopically and/or histologically proven GERD
Patients were randomly assigned to receive one of two treatments:
lansoprazole 15 mg OR lansoprazole 30 mg for a 5-day period.
For determination of lansoprazole plasma concentrations on day 5,
blood samples were collected at the following time points:
0 (pre-dose), 0.5, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 8, 10 and 12 hrs postdose.
For assessment of esophageal & gastric pH, a dual channel pH
probe was placed nasogastrically and 24-hr pH measurements were
continuously determined at baseline and during day 5 on treatment.

Pharmacokinetic/Pharmacodynamic Analysis
The following PK parameters were determined: AUC0-24, Cmax, tmax, t1/2, CL/f & Vd/f. In
addition, the following PD parameters were determined: mean 24-hr intragastric pH &
% time pH > 3, 4, 5 & 6.

NDA 20-406 / SE5-057

44

Results and Discussion
Table 1. Summary of the mean PK parameters for Lansoprazole, 15 mg and
30 mg QD on day 5 (n = 59)

Table 2. Summary of the mean PD parameters for Lansoprazole, 15 and 30 mg QD
on day 5 and at baseline (n = 59)

•

Administration of 15 and 30 mg doses of lansoprazole resulted in similar mean PK
parameters (AUC and Cmax) for the pediatric GERD patients aged 12-17 years relative
to healthy adult subjects (Table 1). In addition, AUC and Cmax increased in a linear
manner with dose from 15 mg to 30 mg. However, when compared on PD data (mean
24-hr intragastric pH and % time pH > 3, 4, 5 & 6), the higher lansoprazole dose (30
mg) resulted in similar changes in the PD parameters relative to the lower dose (15
mg) (Table 2).
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•

High inter-individual variability was observed with the mean PK parameter estimates
(Table 1).

•

Most of the measured PD parameters (mean 24-hr intragastric pH and % time pH > 3
& 4) on day 5 were statistically significantly increased when compared to baseline.

•

The PD parameters for Lansoprazole in 12-17 year old pediatric GERD patients
suggest that the 15 mg and 30 mg doses are similar on their acid inhibitory effects in
this age group.
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Appendix C
Cover Sheet and OCPB
Filing/Review Form
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