Table 2. Endoscopic/Histologic Healing Rates During the 12-Week Double-Blind
Treatment Phase
Body weight cohort
Dose
Healing rate:% (n/N)

Patients < 15 kg
5mg
10 mg
82 (14/17)
94 (15/16)

Patients > 15 kg
10 mg
20 mg
76 (29/38)
78 (29/37)

Safety:
There was no dose-dependent increase in treatment-emergent adverse events. The proportion of
subjects with at least one TEAE was 74% (48/65) and 77% (48/62) in 0.5 mg/kg and 1 mg/kg
target dose group, respectively (Table 3). On the other hand, the number of treatment-emergent
serious adverse events was higher in 5 mg dose group. It is unclear why more patients
experienced serious AE in the 5 mg dose group. Please see the clinical review for more details.
Pharmacokinetic/Biopharmaceutics Properties
The to-be-marketed formulation is bioequivalent to the formulation used in the phase 3
trials in patients 1-11 year of age.
The to-be-marketed granule formulation differs from the formulation used in the phase 3 trial in
terms of the manufacturing site and the material grade of magnesium oxide.
The bioequivalence between the to-be-marketed formulation as one 10 mg capsule and the phase
3 formulation as two 5 mg capsules was demonstrated (Table 4). In the study, rabeprazole
granules were administered after sprinkled on applesauce under fasting condition and swallowed
with 240 ml of water. The geometric mean ratio of Cmax and AUC for rabeprazole and its
associated 90% CI met the bioequivalence criteria. The Office of Scientific Investigations
inspected the clinical site and the bioanalytical site of the pivotal bioequivalence study (Study
1007). The OSI reviewer recommends that data from the analytical and clinical portions of study
are acceptable for further agency review. Please see the DSI review by Dr. Patel dated 3/1/2013
for more details.
Effect of a high fat meal on PK of rabeprazole
When a high fat meal was taken prior to the rabeprazole dosing, the absorption of rabeprazole
was delayed and mean Cmax and AUC were decreased by 55% and 32%, respectively. On the
contrary, the systemic exposure after administration of AcipHex® tablet, was not significantly
altered under fed condition compared to fasting condition (AcipHex® Package Insert).
In the phase 3 trial in patients 1-11 years old, rabeprazole granules were allowed to be taken
before or with meals; however, the meal intake in relation to rabeprazole dosing was not
recorded. Based on the significant decrease in the systemic exposure by a high fat meal and the
uncertainty in the lowest effective systemic exposure, the administration of rabeprazole granules
prior to a meal e.g. 30 min is recommended.
Effect of food vehicles on PK of rabeprazole
There was no significant difference in pharmacokinetics of rabeprazole when rabeprazole
granules were administered after sprinkled on apple sauce, yogurt or infant formula. While this
study was done with the phase 3 formulation, similar results are expected for the to-be-marketed
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formulation which is bioequivalent to the phase 3 formulation when administered after sprinkled
on applesauce.
Effect of rabeprazole on PK of clopidogrel
The labeling update was proposed for the drug interaction between rabeprazole and clopidogrel.
The effect of concomitant rabeprazole on PK of clopidogrel was studied in healthy subjects with
AcipHex Tablet. When clopidogrel 75 mg was administered with rabeprazole 20 mg for 7 days
(n=36), mean AUC of the active metabolite of clopidogrel was decreased by 12% (90% CI for
mean ratio of 81.7 to 95%). In the same study, 20 mg omeprazole decreased the AUC of active
metabolite of clopidogrel by 18%. The extent of effects on the active metabolite of clopidogrel
is similar to that by 80% pantoprazole by a cross-study comparison. The study report was
submitted on 2/6/12 to IND 33,985 and the relevant labeling update is submitted to as to this
(b) (4)
submission
For more details on the study
results, please see the clinical pharmacology review by Dr. Kris Estes for IND 33,985 dated
12/7/12.

2

Question-Based Review

2.1

General Attributes of the drug

2.1.1 What pertinent regulatory background or history contributes to the current assessment of
the clinical pharmacology and biopharmaceutics of this drug?
This submission is to response to the Written Request, originally issued on December 31, 2001
and reissued in its final amended form on September 14, 2012. For adolescents 12 years and
above, AcipHex® 20 mg Delayed-Release Tablets are also indicated for short-term treatment of
symptomatic GERD.
Written Request Study
1. Pharmacokinetic (PK), Pharmacodynamic (PD) and safety study in neonates and preterm infants with a corrected age less than 44 weeks
2. Efficacy and safety evaluation of pediatric patients 1 to 11 months of age
3. Pharmacokinetic, exposure/response, and safety study in pediatric patients 1 to 11 years
of age
4. Pharmacokinetic and safety study in pediatric patients 12 to 16 years of age
On December 2012, the exclusivity was granted for the fulfillment of the terms in the Written
Request.
This submission is also to fulfill the phase 4 commitments agreed upon the approvals of
AcipHex® Delayed-Release Tablets for the treatment of erosive GERD (original NDA),
symptomatic GERD (S-009) and Helicobacter pylori (S-013, approved 8 November 2002) in
adults as below.
Post-Marketing Requirement
NDA 20-793: approved on August 19, 1999

5
Reference ID: 3271730



A study to assess the optimal dosage regimen in the pediatric population for the acute
healing of GERD and for the maintenance of healing of GERD
NDA 20-793 S-009: approved on February 12, 2002
 Deferred PMR on the treatment of symptomatic GERD
In the United States (US), AcipHex® (rabeprazole) 20 mg Delayed-Release Tablets is approved
in adults for following indications:
 short-term treatment of erosive or ulcerative gastroesophageal reflux disease (GERD)
 symptomatic GERD; maintenance of healing in subjects with GERD
 healing and symptomatic relief of duodenal ulcers
 long-term treatment of pathological hypersecretory conditions including ZollingerEllison syndrome
 eradication of Helicobacter pylori in combination with amoxicillin and clarithromycin
The 10 mg tablet was also approved along with the 20 mg tablet; however, the 10 mg tablet was
withdrawn without being marketed for reasons unrelated to safety or effectiveness (FR Doc. 05
5975: March 28. 2005 (Volume 71, Number 58))3

2.1.2 What is the formulation of the drug product as they relate to clinical pharmacology
and biopharmaceutics review?
To support the use of rabeprazole in pediatric patients younger than 12 years of age, an age
appropriate formulation i.e. a softgel capsule containing enteric-coated rabeprazole granules, was
developed. In clinical trials in patients younger than 12 years old, the rabeprazole granules were
administered after sprinkled on soft food (such as apple sauce or yogurt) or mixing with infant
formula. The administration of whole capsule was not studied.
During the formulation development, two interim formulations were used in clinical trials. The
phase 1 formulation was a formulation used in the dedicated PK studies in patients. A relative
BA study was conducted for the phase 1 formulation and the phase 3 formulation.
The phase 3 formulation was used in the safety and efficacy trial in patients 1-11 years old. The
to-be-marketed formulation is different from the phase 3 formulation for the manufacturing site
and the material grade of magnesium oxide, an inactive ingredient. A bioequivalence study was
conducted to bridge the to-be-marketed formulation and the phase 3 formulation (Study 1007).

2.1.3 What are the mechanism(s) of action and the proposed therapeutic indication(s)?
Rabeprazole, the active pharmaceutical ingredient in AcipHex®, is a substituted benzimidazole
molecule that is an inhibitor of H+/K+ ATPase, the proton pump responsible for the terminal step
in gastric acid secretion.

3

http://www fda.gov/ohrms/dockets/98fr/05-5975.htm
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RABGRD3003

0.5 or 1.0 mg/kg b

Studies in Healthy Adults
E3810-A001-015
10 mg

Phase 3 granules

Phase 3, double-blind, randomized, multicenter
parallel-group study to investigate the efficacy and
safety of two target dose levels (0.5 and 1.0 mg/kg)
of rabeprazole granules.

Tablet and Phase
1 granules

Relative bioavailability: 10 mg tablet versus
Phase 1 granule formulation
Relative bioavailability with different dosing vehicles

RABGRD1004

10 mg

Phase 3 granules

RABGRD1006

10 mg

RABGRD1007

10 mg

Phase 1 and
Relative bioavailability: Phase 1 versus Phase 3
Phase
3
granule formulation; food effect for the Phase 3
granules
granule formulation
Phase 3 and to Bioequivalence: food effect for the to-be
marketed granule formulation
be-marketed
granules

GERD = gastroesophageal reflux disease, PD = pharmacodynamic(s), PK = pharmacokinetic(s).
a: Target dose levels, using increments of 1 mg.
b: Target dose levels, absolute doses of 5, 10, or 20 mg depending on dose group and body weight.

Primary efficacy endpoint
The primary efficacy endpoint in pediatric patients 1-11 year old was the healing of GERD
(Study 3003).
The macroscopic/histologic healing of GERD was assessed at Week 12/End of 12-week doubleblind treatment phase, where Week 12 had either a Grade 0 on the Hetzel-Dent classification
scale (macroscopically normal esophageal mucosa) or Grade 0 on the Histological Features of
Reflux Esophagitis scale (histologically normal esophageal mucosa).
The Hetzel-Dent classification was used for endoscopic grading, and scores ranged from Grade 0
= Normal esophageal mucosa, no abnormalities noted to Grade 4 = Deep ulcers anywhere in the
esophagus or confluent erosion or ulceration of >50% of the mucosal surface of the last 5 cm of
esophageal squamous mucosa.
Histologic grading was done according to the Histological Features of Reflux Esophagitis scale
and scores ranged from Grade 0 = None to Grade 5 = Mucosal erosions and/or ulcerations.

2.2.4 Exposure-Response Evaluation
2.2.4.1 What are the characteristics of the exposure-response relationships (dose-response,
concentration-response) for efficacy?
When the healing of GERD was assessed after 12 week treatment with rabeprazole granules in
patients 1-11 year old, there was no clear exposure-response relationship for the healing rate. At
baseline, patients had to have a positive endoscopically proven GERD with a Hetzel-Dent (HD)
classification, grade ≥1 and Histological Features of Reflux Esophagitis (HFRE) scale, grade >0
(Table 4). The healing rate was over 70% regardless of the dose and was comparable between
doses when compared by the actual dose groups (Tables 5 and 6). The statistical power to
demonstrate the dose-response was not considered in the study design.
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Among 108 patients who had 12 week assessment results, the number of patients who had HFRE
score of 1, 2, 3, 4, and 5 was 41, 16, 42, 4, and 5, respectively.
Table 4. Demographics of pediatric patients 1-11 years old in Study 3003
Low Weight cohort (< 15 kg)
High-Weight cohort (> 15 kg)
Target dose
0.5 mg/kg
1 mg/kg
0.5 mg/kg
1 mg/kg
(n=21)
(n=19)
(n=44)
(n=43)
Actual dose
5 mg
10 mg
10 mg
20 mg
Mean Age
2.4
1.9
7.6
7
Weight (kg)
12.4 (8, 15)
11.5 (7, 15)
32.7 (15, 76)
28.5 (15, 57)
Mean (min, max)
Proportion of Hetzel-Dent Score at baseline
1
12 (57%)
13 (68%)
25 (57%)
29 (67%)
2
6 (29%)
5 (26%)
16 (36%)
11 (26%)
3
1 (5%)
1 (5%)
2 (5%)
3 (7%)
4
2 (10%)
-1 (2%)
-Healing rate (%)
82
94
76
78
Table 5.
Endoscopic/Histologic Healing Rates During the 12-Week Double-Blind
Treatment Phase – (A) By Target Dose and (B) By Actual Dose - ITT Analysis Set
(A)
Target dose
0.5 mg/kg (N=55)
1 mg/kg (N=53)
Dose
< 15 kg
5mg
10 mg
>15 kg
10 mg
20 mg
Healing rate: n (%)
43 (78)
44 (83)
(B)
Body weight cohort
Patients < 15 kg
Patients > 15 kg
Dose
5mg
10 mg
10 mg
20 mg
Healing rate:% (n/N)
82 (14/17)
94 (15/16)
76 (29/38)
78 (29/37)
Table 6. Total GERD Symptom and Severity Score on the eCRF During the 12-Week
Double-Blind Treatment Phase Change from Baseline – By Actual Dose - ITT Analysis Set
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Figure 1 Healing versus Rabeprazole Exposure

Similarly, no evident relationship was observed between the probability of healing at week 12
and drug exposure (i.e., predicted AUCs at steady state) when analyzed by logistic regression
(Figure 2).
Figure 2. The probability of healing versus Rabeprazole exposure

The mean and 95% CI of the observed probability versus the
median of each quartile of AUCs is represented by black bars while
dashed line and shade represent the model predicted mean and 95%
interval of the probability of healing across different values of
AUCs (P value=0.84).

For more details, please see the Pharmacometrics review in the Appendix.
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2.2.4.2 What are the characteristics of the exposure-response relationships (dose-response,
concentration-response) for safety?
No apparent dose-dependent increase on adverse events was observed. The frequency of
treatment-emergent AEs (TEAEs) was similar for the target and actual dose groups (range: 73%
to 79%) (Table 9). For the entire study population, the most commonly reported TEAEs were
cough in 14% of subjects, vomiting (14%), abdominal pain (12%), diarrhea (11%), pyrexia
(10%), headache (9%), upper respiratory tract infection (8%), oropharyngeal pain (6%), and
nasopharyngitis (5%). It was noted that more patients < 15 kg experienced serious adverse event
after 5 mg dose than other dose groups (Table 10). The detailed review of adverse events is
deferred to the clinical review by Dr. John Troiani.
Table 9: Summary of Treatment-Emergent Adverse Events in the 12-Week Double-Blind
Treatment Phase - By Target Dose

Table 10: Summary of Treatment-Emergent Adverse Events in the 12-Week Double-Blind
Treatment Phase -By Actual Dose
Body weight
< 15 kg
> 15 kg
Dose
5mg
10 mg
10 mg
20 mg
Number of subjects
N=21
N=19
N=44
N=43
With TEAE; n (%)
16 (76)
15 (79)
32 (73) 33 (77)
With SAE; n (%)
4 (19)
1 (5)
1(2)
0
Modified from Table 12.4. in CSR 3003

2.2.4.3 How were the doses for the phase 3 trial selected?
In this development program, the dose-response relationship of rabeprazole granules was
explored in pediatric patients 1-11 years of age in the efficacy and safety trial. Two doses
studied in the phase 3 trial i.e. 0.5 mg/kg and 1 mg/kg were selected based on the
pharmacokinetics of rabeprazole in 1-11 years old patients with GERD and mean AUC
associated with the effective doses in adult patients with erosive and ulcerative GERD. The
weight-based target doses were administered as two fixed doses stratified by the body weight
(Table 11)
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Table 11. Doses studied in the efficacy and safety study in patients 1-11 years old
Weight
Once Daily Dosage
< 15 kg
5 mg ( > 0.3 mg/kg)
or 10 mg (> 0.6 mg/kg)
≥ 15 kg
10 mg (< 0.6 mg/kg)
or 20 mg (< 0.3 mg/kg)
The target AUC range, 400 -800 ng·h/ml was chosen based on mean AUC observed at 10 mg
and 20 mg daily dosing in adults. The dose of 20 mg is approved for various indications in
adults and for treatment of symptomatic GERD in adolescents. On the other hand, the dose of 10
mg is not an approved dose but showed statistically significant effects compared to placebo in
adult patients for acid suppression, a healing of erosive or ulcerative GERD in a phase 2 trial and
for long-term maintenance of healing of erosive ulcerative GERD (Table 12).
Table 12. The AUC acidity (A), the response rate of healing (B) and a long-term
maintenance (C) by dose in healthy subjects (A) or adult patients (B-C)(From AcipHex
Pacakge Insert)
(A)

(B)
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(C)

2.2.4.4 How is the proposed dose for pediatric patients aged 1 to 11 years with GERD
supported by population PK modeling and simulation?
The pharmacokinetic modeling and simulation predicts that at the proposed dose, 5 mg for
patients < 15 kg and 10 mg for patients > 15 kg, median AUC in patients 1 to 11 year of age
would be about 256 ng*h/ml and 456 ng*h/ml, respectively (Table 13). At 10 mg dose, mean
AUC in patients < 15 kg is predicted to be slightly higher, 514 ng*h/ml with higher variability
than in patients > 15 kg. As such in patients < 15 kg, the systemic exposure following 5 mg dose
is expected to be lower than that in adults after the approved dose i.e. 20 mg as well as the
unapproved 10 mg. On the other hand, the systemic exposure following 10 mg dose is expected
to be lower than the approved dose i.e. 20 mg in adults.
For more details, please see the Pharmacometrics review in the Appendix.
Table 13. Model-Predicted Average AUC at Steady State from the Final Rabeprazole PK
Model in the Subjects in the Population Analysis

Table 4 in population PK report
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Reviewer’s comments: The observed mean AUCt at steady-state after multiple doses of 20
mg AcipHex Tablet was 731±501 ng·h/ml (n=12; Study 119) in patients 12-17 years old
with GERD and mean AUCt after single dose AcipHex Tablet 20 mg was 828±378 ng·h/ml
in healthy adult subjects (n=88; Study 009).
Figure 3. Predicated median AUCs under two dose regimens

Sources: Sponsor’s Rabeprazole: Population PK Analysis page 90
The solid line is the median of the simulated AUC and the dashed line indicates the 95% prediction interval. The
outer blue shaded ribbons are the 95% confidence intervals on the prediction intervals, and the inner red shaded
ribbon is the 95% confidence interval on the median simulated data. The symbols are the AUCs derived from NCA
assuming linear kinetics. Circles indicate Day 1 and crosses indicate Day 5 for RABGRD1002. A vertical reference
line at 15 kg is presented.

2.3

Intrinsic factors

2.3.1 Pediatric patients with GERD
Population PK analysis suggested that age- and body-weight dependent PK changes were
profound in patients < 1 year old of age but less profound in patients 1-11 years old (Figure 4).
For more details, please see the Pharmacometrics review in the Appendix.
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Figure 4. Individual Model-Predicted CL versus Weight and Age

Sources: Sponsor’s Rabeprazole: A Population PK Model in Neonates, Infants and Adults, Page
98
Pediatric patients 1-11 year of age
Population PK analysis estimated that over the body weight range in pediatric subjects aged 1 to
11 years in the present database, the typical rabeprazole clearance and thioether metabolite
clearance increases from 8.0 to 13.5 L/hr and from 10 to 28.6 L/hr, respectively.
Based on non-compartmental PK analysis in children 1 to 11 years of age receiving the Phase 1
formulation, rabeprazole systemic exposure increased in a dose-dependent manner as the dose
the dose increased from 0.14, 0.5, and 1.0 mg/kg. According to the wide range of body weight,
the actual dose ranges widely from 2 to 9 mg, 5 to 26 mg, and 12 to 43 mg, for target doses 0.14,
0.5, and 1.0 mg/kg, respectively.
The median time to reach Cmax following drug administration of rabeprazole was 2 hours (after
single dosing and at steady state) and the mean half-life of rabeprazole was approximately 1 to 2
hours (Table 14). There was a broad overlap in Cmax and AUC values across the range of age
and body weight.
At steady state AUCt of rabeprazole for the target dose groups of 0.5 mg/kg (actual dose range:
0.48 to 0.54 mg/kg) or 1.0 mg/kg (actual dose range: 0.93 to 1.07 mg/kg), i.e., 419 and 869
ng·h/mL (mean values). The mean parent versus thioether metabolite ratio for AUCi was 0.70
after single dose and 0.87 after multiple doses (AUC0–t) (Table 15).
Reviewer’s comments: The phase 1 formulation was administered as a suspension in water with
inert strawberry-flavored vehicle granules (Study 1004). The vehicle granules are different from
the granule formulation used for rabeprazle. The ratio of mean Cmax and AUC between the
phase 3 formulations administered sprinkled on applesauce and the phase 1 formulation
administered as suspension was 94% and 99 %, respectively in healthy subjects.
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Table 14. PK parameters of rabeprazole after single-dose and once daily dosing for 5 days

Table 15. PK parameters of thioether after single-dose and once daily dosing for 5 days
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Patients 1 month old to less than 1 year old
Population PK analysis estimated that mean apparent clearance in patients 1-11 months old
is 4.5 L/h with a range from 0.8 to 12 L/h.
Patients < 1 month old
Mean apparent clearance in neonates (<1 month) is predicted to be about 10% of that of aged 1
11 month and 25% of that of aged 1-11 years. In addition, the clearance in neonates is highly
variable with % CV of 60% and has a wide range from 0.0543 to 3.44 L/h, which can be
reasonably attributed to the fast growth, enzyme and organ maturation in new borns (Table 16).
Please see the Pharmacometrics review for more details.
Table 16 Mean (S.D.) PK parameters of rabeprazole by Age

2.3.2. What is the effect of rabeprazole on intragastric and intraesophageal pH in
neonates or pre-term infants with a corrected age of less than 44 weeks?
The effects of rabeprazole on intragastric and intraesophageal pH were studied in neonates
in 31 neonates with a presumptive diagnosis of GERD, who were inpatients and required a
feeding-tube. In this study rabeprazole granules were administered through nasogastric or
orogastric tube after suspending in water with inert vehicle materials (prepared from vehicle
tablet). In this study a different formulation from the phase 3 formulation or the to-be
marketed formulation i.e. phase 1 formulation was used.
The intraesophageal and intragastric pH assessment was done using a 24-hour dual channel pHmeter at baseline (Day -1; prior to the first dose of rabeprazole), after a single dose (Day 1), and
after 5 daily doses. The assessments on Day 1 and Day 5 started within 1 hour of dosing with
rabeprazole. Each pH assessment continued for 22 to 24 hours.
The treatment with rabeprazole resulted in intragastric acid suppressant in doses from1 mg to 3
mg daily in neonatal and preterm infants. The effect was shown with dose of 1 mg and with a
single day treatment (Tables 17 and 18; Figure 5). However, increasing the doses to 2 mg and 3
mg did not result in statistically significant increases in acid suppression and more prolonged
periods of hypochlorhydria. There was no clear dose effect on each of days of treatment (Day 1
and Day 5).
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Table 17. Mean intragastric pH over time
Mean intragastric pH over time
(min, max)
1 mg 1
2 mg 2
Day -1
4.8 (3.1,6.4)
4.6 (2.7, 6.3)
Day 1
6.0 (3.6, 7.0)
6.4 (5.1, 7.4)
Day 5
6.0 (3.6, 7.4)
7.0 (6.2, 7.6)
1
2
n=16-18, n=7-8,

3 mg 2
4.2 (2.7, 6.3)
5.6 (3.4, 7.3)
5.9 (3.4, 7.7)

Table 18. Mean % time for intragastric pH > 4 and for intraesophageal pH < 4
Dose
Day -1
Day 1
Day 5

Mean % time for intragastric pH > 4
(min, max)
1 mg
2 mg
3 mg
67 (29, 98)
63 (33,98)
54 (28, 96)
88 (42, 100)
94 (80, 100)
78 (43, 99)
90 (45, 100)
99 (98, 100) 81 (30, 100)

Mean % time for intraesophageal pH < 4
(min, max)
1 mg
2 mg
3 mg
4.2 (0, 17)
7.0 (0, 26)
18.2 (0, 62)
3.7 (0, 45) 1.0 (0, 2.7) 3.8 (0.01, 10)
2.5 (0, 17) 2.4 (0, 8.7) 2.1 (0.04, 20)

Reviewer’s comments: It is noted that mean intragastric pH at the baseline was greater than 4 in
all dose groups and some patients had intragastric pH>4 during the most of the time at baseline.
The % of time for intragastric pH < 4 at baseline varied widely (Figure 5). While the possibility
of misplacement of the pH probe can not be completely ruled out for prolonged high pH in some
patients, patients with prolonged high intragastric pH should not be a candidate for the acidreducing therapy. This further supports the difficulty of identifying neonate patients for acidreducing therapy.
Figure 5. Individual % of time for intragastric pH < 4 in neonates after 1 mg dosing
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2.3.3. What pharmacogenetics information is there in the application and is it important or not?
Optional DNA collection was performed for 3 studies: E3810-A001-119 (adolescents),
RABGRD1006 (adults), and RABGRD3003 (1-11 years old). CYP2C19 genotyping was
performed for the *2 and *3 alleles in 100 subjects. Phenotype determination was made based on
genotype and the 100 subjects were classified as follows: 3 poor metabolizers, 14 intermediate
metabolizers, and 83 extensive metabolizers. Mean clearance values were similar among all three
phenotype groups (Figure 6). The lack of significant impact of CYP2C19 metabolizer status on
the clearance of rabeprazole is consistent with what is described in the current labeling and, as
such, no labeling update is recommended at this time. Please see the pharmacogenomics review
by Dr. Jeffrey Kraft in the Appendix.
Figure 6. Effect of CYP2C19 genotypes on the apparent clearance

2.5

General Biopharmaceutics

2.5.1 What is the relative bioavailability of the proposed to-be-marketed formulation to
the pivotal clinical trial?
The to-be-marketed granule formulation differs from the formulation used in the phase 3 trial in
terms of the manufacturing site. The bioequivalence between the to-be-marketed formulation as
one 10 mg capsule and the phase 3 formulation as two 5 mg capsules was demonstrated (Table
18). In the study, rabeprazole granules were administered as sprinkled on applesauce under
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fasting condition and swallowed with 240 ml of water. The pharmacokinetics of thioether
metabolite was not significant different between the to-be-marketed formulation and the phase 3
formulation (Table 19).
Table 18. Mean PK parameters and statistical analysis of rabeprazole
PK
Parameter

Cmax
(ng/mL)
tmax* (h)
AUClast
(ng.h/mL)
AUC∞
(ng.h/mL)
t1/2 (h)

fasting

Treatment B
Phase 3
formulation
N=78
fasting

fed

157±64.0
(40.7-331)

168±76.6
(43.3-447)

2.50
(1.00-6.50)
353±169
(99.3-845)
378±173
(103-862)a
1.33±0.645
(0.48-3.85)a

2.50
(1.50-5.00)
373±192
(101-1137)
388±198
(107-1159)b
1.22±0.54
(0.47-2.65)b

Treatment A
TBM
N=78

Treatment C
TBM
N=76

Point estimate (90% CI) of LS geometric
means ratio
Treatment A vs B

Treatment C vs A

73.3±34.8
(9.44-201)

94.72
(86.014~104.27)e

45.03
(40.91~49.58)e

4.50
(0.50-6.50)
246±124
(15.4-576)
266±123
(68.3-621)c
1.69±0.80
(0.59-3.77)d

95.80
(89.37~102.70)e
96.41
(90.44~102.77)f

67.60
(63.05~72.46)e
72.73
(68.22~77.53)f

Arithmetic mean ± S.D(range), *median
a: N=34, b: N=31

Table 19. Summary of PK parameters and statistical analysis of thioether metabolite.
PK
Parameter
tlag (h)
Cmax
(ng/mL)
tmax (h)
AUClast
(ng h/mL)
AUC∞
(ng h/mL)
t1/2 (h)

Treatment A
N=78

Treatment B
N=78

Treatment C
N=76

1.00
(0.50-4.00)
60.726.5
(22.2-153)
4.50
(3.00-7.50)
374213
(86.8-1137)
415239
(102-1321)a
3.010.64
(1.63-4.49)a

1.00
(0.50-2.50)
58.523.0
(19.6-139)
4.50
(2.50-8.00)
361200
(91.0-1096)
414225
(124-1308)b
3.110.64
(2.12-4.94)

1.50
(0.50-4.00)
69.931.9
(16.6-170)
5.50
(3.00-10.00)
463244
(70.6-1179)
511269
(106-1332)c
2.980.86
(1.72-6.05)

Point estimate (90% CI) of LS
geometric means ratio
Treatment A vs B
Treatment C vs A

102.70
(96.72~109.06)d

113.79
(107.16~120.83)d

103.12
(97.32~109.26)d
102.97
(97.28~108.99)e

125.34
(118.29~132.81)d
124.62
(117.74~131.90)e

Arithmetic mean ± S.D(range), *median
a: N=77, b: N=74, c: N=73, d: N=76. e: N=68
Treatment A: To-be-marketed formulation under fasting condition
Treatment B: Phase 3 formulation under fasting condition
Treatment C: To-be-marketed formulation under fed condition

Relative bioavailability between the approved tablet and the proposed capsule product
Relative bioavailability between the to-be-marketed formulation or the phase 3 formulation and
the marketed rabeprazole 20 mg tablet was not studied in this development program. The
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sponsor evaluated the relative BA between the 10 mg rabeprazole tablet and the phase 1
formulation used in dedicated PK studies in pediatric patients.
During the development
program, the granule formulation changed from the phase 1 formulation which showed higher
systemic exposure compared to the 10 mg tablet to the phase 3 formulation which was used in
the phase 3 trial in patients 1-11 years old of age.
When the systemic exposure was compared across relative bioavailability studies conducted in
healthy adult subjects, the mean and range of AUC and Cmax were generally consistent between
studies using phase 3 formulation i.e. Studies 1004 and 1007 while a study comparing phase 1
and phase 3 formulations resulted in overall lower systemic exposure i.e. Study 1006 (Figures 7).
The cross-study comparison suggested that AUC of rabeprazole would be comparable between
the 10 mg tablet and the granules while the granules would have a lower mean Cmax than 10 mg
tablet. This suggests no additional safety issue for the granules compared to the 10 mg tablet;
however, a definitive conclusion can not be drawn based on this multiple cross study
comparison.
Figure 7. Mean and individual AUC (A) and Cmax (B) of rabeprazole in healthy adults
among different studies
(A)
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(B)

2.5.3 What is the effect of food on the bioavailability (BA) of the drug from the dosage
form? What dosing recommendation should be made, if any, regarding administration of
the product in relation to meals?
Concomitant high fat meal delayed the absorption of rabeprazole and decreased mean Cmax and
AUC by 55% and 33%, respectively. while increased mean Cmax and AUC of the thioether
metabolite by 13% and 25%, respectively. In the phase 3 study, the rabeprazole granules were
sprinkled onto a small amount of soft food (pureed fruit or yogurt). If the amount of sprinkles
was too large for a single spoonful of soft food, it was to be given with several spoonfuls of food.
The investigator instructed the subject’s parent(s)/guardian/legal representative that the granules
could be sprinkled on yogurt or any type of pureed fruit as part of the subject's morning meal or
just with a small amount of yogurt or pureed fruit alone.
Reviewer’s comments: Although rabeprazole was shown to be effective at AUC lower than
observed in adults, the efficacy data was obtained with the limited number of patients. The
variability of systemic exposure is expected to be higher in pediatric patients than in adults.
Rabeprazole granules were instructed to be taken before or with meals in the phase 3 trial;
however, the meal intake in relation to the dosing was not recorded.
Therefore, administration of rabeprazole granules before a meal in the morning is recommended
to avoid significant decrease in the systemic exposure to rabeprazole. This is because the
observed and the predicted AUC at the proposed dose is close to the lower end of the systemic
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exposure observed in adults while the lowest effective concentration is not established in
pediatric patients.
2.5.4. What are the effects of the type of soft food on which rabeprazole granules were
sprinkled on PK of rabeprazole?
The rabeprazole granules are to be taken as sprinkled on soft food such as applesauce, fruit juice
and infant formula. The administration of whole capsule containing granules was not studied in
this development program.
Effects of different administration medium were studied in healthy adult subjects using two 5 mg
capsules (Study 1004). Ten mg dose of rabeprazole consisted of two 5-mg strength capsules.
Study drug was administered orally with 160 mL of noncarbonated water. After the capsules
were opened, the granules were either added to a vehicle suspension (Treatments A and E),
sprinkled on soft food (Treatments B and C) or mixed with milk (Treatment D).
Type of soft food i.e. applesauce, plain yogurt, or infant milk, which rabeprazole granules
sprinkled on did not affect the pharmacokinetics of rabeprazole and its thioether metabolite. The
PK parameters after administration as suspension were not significantly different from that after
administration sprinkled on soft food (Table 20 and Figure 8).
Reviewer’s comments: The suspension of rabeprazole granules were studied in neonates for
whom the granules were added to a suspension of inert vehicles in water prior to administration
via NG or OG tube. The formulation of inert vehicles in either granule or tablet form were
different from the rabeprazole granules. However, the suspension is not pursued further for this
application. Although this study was conducted with the phase 3 formulation, similar results are
expected for the to-be-marketed formulation which was shown to be bioequivalent with the
phase 3 formulation when administered sprinkled on applesauce.
Table 20. Mean (S.D.) PK parameters for rabeprazole after single dose administration
sprinkled on different soft food
Suspension
PK
Parameter

Cmax (ng/mL)

A
N = 35

Soft food that rabeprazole granules
Geometric mean ratio (90% CI)
sprinkled on
B:
plainC:
D:
D/B
B/C
D/C
yogurt
Applesauce Infant formula
N= 33
N= 33
N= 33
N = 35
N = 34
N = 35

185±80.0 183±81.1

182±103

171±75.9

tmax (h)*

2.50
3.00
(1.50-5.00) (1.5-5.0)

2.50
(1.5-4.5)

2.50
(1.5-4.5)

t1/2 (h)

1.33±0.78a 1.39±0.767

1.27±0.616 1.27/0.587a

97.98
87.6-103.0)

105.79
100.49
(97.5-114.8)(92.6-109.0)

AUClast
(ng h/mL)

370±185 396±201

375±205

360±174

91.77
86.9-96.9)

107.62
(102.0
113.6)

98.76
(93.6-104.3)

AUC∞
(ng h/mL)

378±192a 409±207

387±209

365±177a

92.7
88.0-98.0)

106.57
(101.1
112.3)

98.79
(93.7-104.1)
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Modified from Tables 4 and 5 in CSR 1004

Arithmetic mean ± S.D, *median(range), a N=34, b N=31

A: Granules were suspended in water with inert vehicle granules different from rabeprazole granules
B: Granules were sprinkled on plain yoghurt (1 tablespoon).
C : Granules were sprinkled on applesauce (1 tablespoon).
D : Granules were mixed with infant milk (5 mL).

Figure 8. Mean Rabeprazole Plasma Concentration-Time Profiles

Figure 1 in CSR 1004

In vitro food compatibility study
In addition to the soft food tested in in vivo PK study, other foods including fruit juice, different
brand infant formula, and commercial pureed infant food, were tested for compatibility with
rabeprazole granules in vitro. In vitro food compatibility studies conducted to demonstrate the
integrity of the enteric coating film when rabeprazole granules are exposed to different dosing
vehicles showed that the acid resistance was not impacted for up to 30 minutes after mixing the
granules with soft food (i.e., commercially available infant formulas, fruit juices, and soft food
products generally given to children – all with a pH ranging from 3.5 to 7.2 (Table 21). For
more details, please see CMC review.
Table 21. In vitro food compatibility
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2.6

Analytical Section

2.6.1 How are rabeprazole and its major thioether metabolite identified and measured in the
plasma in the clinical pharmacology and biopharmaceutics studies?
The parent and thioether metabolite compounds were analyzed using an adequately validated
liquid chromatography-mass spectrometry (LC-MS/MS) assay with acceptable accuracy and
precision. Omeprazole was used as an internal standard. The lower limit of quantification
(LLOQ) was 5 ng/mL for both analytes. The thioether metabolite does not have anti-acid
secretion effects.
2.6.2. How the PK sampling from vein or capillary affect the PK results?
In patients 1-11 years, PK samples were collected from vein. On the other hand, in patients
younger than 1 year old, sparse PK samplings from vein or capillary were allowed. To support
the blood sampling from capillaries, plasma concentrations of rabeprazole and its metabolite
thioether concentrations were compared after venous and capillary blood samplings from adult
volunteers in Study 1004.
Mean rabeprazole concentration-time profiles following venous and capillary blood sampling,
including dry blood spots method, are presented on a linear scale in Figures 9.
At almost all time points, rabeprazole plasma concentrations after venous and capillary sampling
were similar. However, rabeprazole blood concentrations measured from dry blood spots were
(Figure 10). Intersubject variability of plasma concentrations from capillary sampling and blood
concentrations from dry blood spots was moderate to high (45% to 170% and 48% to 153%,
respectively).
Figure 9. Mean Rabeprazole (A) and Thioether metabolite (B) Plasma ConcentrationTime Profiles Following Venous and Capillary Sampling
(A)

Figure 3 in CRS 1004

26
Reference ID: 3271730

(B)

Figure 6 in CSR 1004
Figure 10. Comparison of rabeprazole concentration obtained by blood sampling methods

2.6.2 Which metabolites have been selected for analysis and why?
Rabeprazole thioether metabolite is a non-enzymatic product of rabeprazole and was selected for
analysis based on its relative systemic exposure greater than 25% of rabeprazole. The thioether
metabolite is inactive and presumed to be formed before and/or after oral absorption.
2.6.3

What is the range of the standard curve and the accuracy, and precision of the
bioanalytical assay methods?

The range of the standard curve was from 5 ng/ml to 1000 ng/ml for rabeprazole and the
thioether metabolite. The LLOQ and ULOQ are 5 ng/ml and 1000 ng/ml, respectively for both
analytes.
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Table 22. Precision and accuracy of bioanalytical assay method for rabeprazole and
thioether metabolite
Analyte

Assay Range
(ng/ml)

Rabeprazole 5 to 1000
Thioether
metabolite

5 to 1000

Intraday
Precision
(%CV)

Intraday
Accuracy
(%Diff)

Interday
Precision
(%CV)

Interday
Accuracy
(%Diff)

3.9 to 8.8%

-3.1 to 5.7%

6.5 to 7.8%

-0.3 to 7.9%

-9.8 to 3.3%

4.6 to 7.2%

-1.5 to 1.4%

1.6 to 10.3%
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3

Major Labeling Recommendations

Detailed labeling revisions on the Pharmacokinetic parameters will be conveyed to the sponsor
during the labeling negotiations.
1)

We recommend the apparent clearance in patients < 1 year old be included in section 8.4
(b) (4)
.

2) We recommend following revisions to the proposed update for Drug Interactions with
clopidogrel
7.8
Clopidogrel
Concomitant administration of rabeprazole and clopidogrel in healthy subjects had no clinically
(b) (4)
meaningful effect on exposure to the active metabolite of clopidogrel
[see PHARMACOKINTETICS section (12.3)]. No dose adjustment of
clopidogrel is necessary when administered with an approved dose of ACIPHEX.
12.3 Pharmacokinetics
Drug-drug interactions
(b) (4)
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4

Appendices

4.1

Pharmacometric Review

Summary of Findings
Key Review Questions
The purpose of this review is to address the following key questions.

Is the proposed dose appropriate for pediatric patients aged 1 to 11 years for the healing
of GERD?
Yes, the proposed dose in pediatric patients aged 1 to 11 years is appropriate. The sponsor
proposes a dose of 5 or 10 mg QD in pediatric patients less than 15 kg and 10 mg for pediatric
patients > 15 kg. The proposed dose is supported by the following : (1) efficacy profile is
acceptable based on the clinical trial (2) safety profile is also acceptable given that the exposure
in pediatric patients are unlikely to be higher than that observed in adults following approved
dose of 20 mg QD. (3) No evident exposure-response (E-R) relationship for efficacy and safety
identified based on the data from the Phase 3 trial in pediatrics.
 Efficacy Results:
The proposed dose and corresponding healing rate is listed in Table 1. Overall, the observed
healing rate by 5 or 10 mg QD dose in pediatric patients aged 1 to 11 years is greater than 80%
and appears to be comparable with that in adults. The healing rate in adults following 10 mg or
20 mg dose ranged from 73 to 96%
Table 1. Proposed dose regimen and corresponding healing rate for pediatric patients aged
1 to 11 years for the healing of GERD
Weight

Dose (QD): Healing Response Rates (12 weeks)

<15 kg

5 mg : 82% (14/17)
10 mg: 94% (15/16)

≥15 kg

10 mg: 76% (29/38)

 Exposure comparison between pediatric and adults
The simulation results based on population PK model for aged 1 to 11 years also support the
proposed dose. The target AUCs are 400 and 800 ng*h/mL that are associated with the effective
exposure levels in adults receiving 10 and 20 mg daily dose, respectively. As shown in Figure 1
(right panel), doses of 10/20 mg are likely achieve exposures close to the target AUC values of
400/800 ng*h/mL regardless of body weight. The 5 mg daily dose is proposed as initial dose for
subjects with body weight < 15 kg, which may not be
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APPEARS THIS WAY ON ORIGINAL
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RABGRD3003

1-11 Years

Double-Blind,
Parallel Group

5 and 10 mg

51/127 (40.2%)

Comment: Reviewer did not replicate the sponsors analysis except to verify that predicted
metabolizer status was correctly assigned based on CYP2C19 genotype. The *17 allele was not
genotyped and as such, is it assumed that some IMs and EMs carry this high expression allele.
3

Key Questions and Summary of Findings

3.1

Does CYP2C19 phenotype have a significant effect on the PK of rabeprazole?
No. Clearance of rabeprazole was similar across CYP2C19 metabolic subgroups based
on retrospective analysis of a subset of the adult and pediatric trials.

The sponsor provided analysis investigating the relationship of rabeprazole clearance by
predicted metabolizer status as shown in the figure below. IMs tended to have slightly lower
clearance as compared to EMs, although no major differences were observed between the
phenotype groups. Too few PMs were available to draw firm conclusions although the clearance
values in PMs were within the range of those reported for IMs and EMs.

4

Summary and Conclusions

CYP2C19 metabolizer status did not seem to have a significant effect on clearance values of
rabeprazole as determined by the sponsor’s analysis. Limited conclusions can be drawn from the
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current analysis because of the small sample size. However, this finding is consistent with the
relationship between CYP2C19 status and rabeprazole currently described in the labeling.
5

Recommendations

The current labeling for rabeprazole adequately describes the relationship between CYP2C19
status and the PK of rabeprazole. No additional action is necessary.
5.1

Post-marketing studies

None.
5.2

Label Recommendations

None.
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4.3

Individual Study Summary

Study RABGRD1007 - Pivotal study to assess the bioequivalence of the to-be-marketed sprinkle
capsule formulation and the phase 3 sprinkle capsule formulation of rabeprazole sodium in fasted
condition and to assess the effect of food on the to-be-marketed formulation in healthy adult
subjects.
Study Design: A randomized, open-label, single-dose, 3-way crossover in 78 healthy adult subjects. The
study was conducted in SGS Life Science Services, Antwerp, Belgium.

 Treatment
Three treatments were separated with a washout period of at least 7 days.
- Treatment A: 10 mg (10-mg capsule) rabeprazole to-be-marketed sprinkle capsule granule formulation
in a fasted state. The granules were sprinkled on applesauce.
- Treatment B: 10 mg (2x5-mg capsules) rabeprazole Phase 3 sprinkle capsule granule formulation
administered in a fasted state. The granules were sprinkled on applesauce.
- Treatment C: 10 mg (10-mg capsule) rabeprazole to-be-marketed sprinkle capsule granule formulation
administered 30 minutes after consumption of a standardized high-fat high-caloric breakfast. The
granules were sprinkled on applesauce.
 PK sampling:
Blood samples: predose, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 10, 12, 14 and 16
hours after dosing.
 Safety evaluation
Adverse events, clinical laboratory tests, ECG, vital sign and physical examination
 Bioanalysis
The plasma concentrations of rabeprazole and its thioether metabolite were analyzed using a validated
(b) (4)
.
LC-MS/MS method. Bioanalysis was conducted in
Demographics
All 76 of 78 subjects assigned to a treatment sequence completed the study. Forty eight (61.5%) of
subjects were female and all except one were White. The subjects’ mean age was 38.0 (18-55) years and
mean BMI was 24.3 (18.4-29.9) kg/m2.
Results:
The bioequivalence between the to-be-marketed formulation and the phase 3 formulation
The rabeprazole to-be-marketed sprinkle capsule granule formulation (10-mg capsule) is bioequivalent to
the rabeprazole Phase 3 sprinkle capsule granule formulation (2x5-mg capsules) in fasted conditions, as
shown by the ratio of their geometric mean values of Cmax and AUCs, and corresponding 90% CIs being
contained within the bioequivalence limits of 80% to 125%.
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Table 2. Summary of PK parameters and statistical analysis of rabeprazole thioether metabolite.
Point estimate (90% CI) of LS
geometric means ratio
PK
Treatment A Treatment B Treatment C
Parameter
N=78
N=78
N=76
Treatment A vs
Treatment C vs A
B
1.50
1.00
1.00
tlag (h)
(0.50-4.00)
(0.50-2.50)
(0.50-4.00)
102.70
Cmax
113.79
69.931.9
58.523.0
60.726.5
(96.72~109.06)d (107.16~120.83)d
(ng/mL)
(16.6-170)
(19.6-139)
(22.2-153)
5.50
4.50
4.50
tmax (h)
(2.50-8.00) (3.00-10.00)
(3.00-7.50)
AUClast
103.12
125.34
463244
361200
374213
d
(118.29~132.81)d
(ng.h/mL)
(91.0-1096) (70.6-1179) (97.32~109.26)
(86.8-1137)
102.97
124.62
AUC∞
511269
414225
415239
(ng.h/mL)
(124-1308)b (106-1332)c (97.28~108.99)e (117.74~131.90)e
(102-1321)a
3.010.64
3.110.64
2.980.86
t1/2 (h)
(1.63-4.49)a
(2.12-4.94)
(1.72-6.05)
a: N=77, b: N=74, c: N=73, d: N=76. e: N=68
Safety
Rabeprazole was generally well tolerated when administered in healthy adult subjects as the to-be
marketed sprinkle capsule granule formulation in fasted and in fed conditions and as the rabeprazole
Phase 3 sprinkle capsule granule formulation in fasted conditions.
Incidence of TEAEs tended to be higher in dosing at fasted state (A: 20.5% and B: 20.5%) than that at fed
state (C: 14.3%). The most frequently observed TEAEs were headache and nausea. One subject
discontinued treatment due to SAE (pyrexia at the period of to-be-marketed at fasted). There were no
clinical relevant changes or abnormalities in clinical laboratory values, vital signs, and ECG.
Reviewer’s comments:
 The study design was acceptable to evaluate bioequivalence of two rabeprazole formulations and the
effect of food on the bioavailability of rabeprazole.
(b) (4)
 The independent analysis by
software conducted by this reviewer resulted in the consistent
conclusion. The 90% CI for ratio of Cmax and AUC between the to-be-marketed formulation and the
phase 3 formulation was 85.98-104.35 and 89.52-102.95, respectively.
 The sponsor analyzed data with and without correction for the measured drug content according to the
certificates of analysis of the test and reference formulations of rabeprazole. All statistic results of
corrected parameters were comparable with them of uncorrected values.
 The consistent effect of high fat meal on PK of rabeprazole was observed with the phase 3 formulation
in Study RABGRD1006.
 Notably, the significant effect of a high fat meal on the bioavailability of rabeprazole was different from
the insignificant food effects on marketed ACIPHEX tablets. A high fat meal did not significantly
altered the Cmax and AUC of rabeprazole.
Study RABGRD1004 - Relative bioavailability study of rabeprazole sodium sprinkle capsule
formulation using different dosing vehicles following single-dose administration in healthy adult
subjects.
Study Design: A randomized, open-label, single-center, single-dose, 5-way crossover in 35 healthy adult
subjects. The study was conducted in SGS Life Science Services, Antwerp, Belgium.
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 Treatment
A washout period among treatments was at least 1 week. Subjects were assigned to 5 treatment sequences
(ABCDE, EABCD, BCDEA, DEABC and CDEAB).
- A (reference): 10 mg (2 x 5 mg) rabeprazole sprinkle capsules. After the capsules were opened, the
granules were added to a vehicle suspension from strawberry-flavored vehicle granules.
- B (test): 10 mg (2 x 5 mg) rabeprazole sprinkle capsules. After the capsules were opened, the granules
were sprinkled on plain yoghurt (1 tablespoon).
- C (test): 10 mg (2 x 5 mg) rabeprazole sprinkle capsules. After the capsules were opened, the granules
were sprinkled on applesauce (1 tablespoon).
- D (test): 10 mg (2 x 5 mg) rabeprazole sprinkle capsules. After the capsules were opened, the granules
were mixed with infant milk (5 mL).
- E (test): 10 mg (2 x 5 mg) rabeprazole sprinkle capsules. After the capsules were opened, the granules
were added to a vehicle suspension from a vehicle tablet.

 PK sampling
Blood samples: predose, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 10, 12, 14 and 16
hours after dosing.

 Capillary blood and dry blood spot sampling:
Capillary blood and dry blood spot sampling were taken in order to compare PK of rabeprazole using
capillary or blood dried spots versus venous blood sampling as an additional exploratory objective.

 Bioanalysis
The plasma concentrations of rabeprazole and metabolite were analyzed using a validated LC-MS/MS
(b) (4)
method. Bioanalysis was conducted at
.
Results:
Effects of dosing vehicle
 The test treatments, sprinkled on a small amount of foods including infant milk, yoghurt and applesauce,
showed similar PK profile of rabeprazole and its thioether metabolite with the reference treatment using
a vehicle suspension from strawberry-flavored vehicle granules in the administration method which
used in the phase 3 clinical trials.
 The bioavailability and pharmacokinetics of rabeprazole and its thioether metabolite following
administration of the pediatric rabeprazole sprinkle capsule granule Phase 3 formulation in different
dosing vehicles i.e. apple sauce, yogurt, and infant formula as used in pediatric clinical studies, were
similar. .
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Figure 2. Mean plasma concentration time profile of rabeprazole (captured from sponsor’s report).

Table 1. Summary of pharmacokinetic parameters and statistical analysis of rabeprazole (quoted from sponsor’s
study report).
Treatment
Geometric mean ratio (90% CI)
PK
A
B
C
D
E
B/A
C/A
D/A
E/A
Parameter
N = 35
N = 35
N = 34
N = 35
N = 34
N= 33
N= 33
N= 33
N= 33
96.99
91.68
92.12
82.60
Cmax
185±80.0 183±81.1 182±103 171±75.9 154±73.7 (89.41~
(84.52~ (84.93~
(76.14~
(ng/mL)
105.21)
99.45)
99.93)
89.60)
3.00
2.50
2.50
2.50
2.50
tmax (h)*
(1.50-5.00) (1.50-5.00) (1.48-4.50) (1.50-4.50) (1.00-5.00)
1.33±0.780
t1/2 (h)
1.39±0.7671.27±0.6161.27/0.587a 1.43±0.699
a
AUClast
(ng.h/m 370±185 396±201 375±205 360±174 348±171
L)
AUC∞
(ng.h/m 378±192a 409±207 387±209 365±177a 360±176
L)
Arithmetic mean ± S.D, *median(range), a N=34, b N=31
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107.09
(101.45~
113.04)
105.53b
(100.13~
111.23)

99.50
(94.26~
105.03)
99.03b
(93.96~
104.38)

98.27
(93.10~
103.73)
97.83b
(92.82~
103.11)

95.16
(90.15~
100.45)
94.40b
(89.56~
99.49)

Figure 3 Mean plasma concentration time profile of rabeprazole thioether metabolite (captured from
sponsor’s report).

Table 2. Summary of pharmacokinetic parameters and statistical analysis of rabeprazole thioether metabolite
(quoted from sponsor’s study report).
Treatment
Geometric mean ratio (90% CI)
PK
A
B
C
D
E
B/A
C/A
D/A
E/A
Parameter
N = 35
N = 35
N = 34
N = 35
N = 34
N= 33
N= 33
N= 33
N= 33
92.78
87.63
93.83
99.29
Cmax
65.9±21.2 62.8±22.9 57.2±18.8 63.3±26.3 63.4±19.1 (85.11~
(80.38~
(86.07~
(91.07~
(ng/mL)
101.15)
95.53)
102.29)
108.25)
4.50
4.50
4.50
4.00
4.50
tmax (h)*
(3.00‐6.00) (2.50‐5.00) (2.98‐8.00) (2.50‐5.50)(2.50‐6.50)
2.95±0.68
2.77±0.631
2.85±0.566 2.95±0.564c 2.81±0.57a
t1/2 (h)
a
7
95.19
89.67
92.19
106.61
AUClast
(82.08~
(84.38~
(97.58~
(ng.h/m 370±185 364±166 336±156 354±173 385±171 (87.12~
104.00)
97.97)
100.72)
116.48)
L)
96.31
90.34
94.56
106.68
AUC∞
(82.82~
(86.68~
(97.79~
(ng.h/m 401±177a 396±178 383±164b 403±187b 424±194 (88.28~
105.07)d
98.55) d 103.16) d 116.38) d
L)
Arithmetic mean ± S.D, *median(range)
a: N=34, b: N=32, c: N=33, d: N=28
Safety
Treatment-emergent adverse events (TEAEs) were observed in 21 subjects (60.0%) during the study.
Four (11.4%), 8 (22.9%), 6 (17.6%), 5 (14.3%) and 8 (22.9%) subjects had at least one TEAE during
treatments A, B, C, D and E, respectively. Three (8.6%) subjects reported a TEAE (diarrhea, nausea and
headache, in 1 subject each) that was considered possibly related to the study drug by the investigator.
There was no meaningful or abnormal finding of vital signs, physical examination and ECG evaluations.
Reviewer’s comments:
 All study methods including design, sample size and analyzing method were acceptable.
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Study RABGRD1006 - A phase 1, open-label, randomized, crossover study to assess the relative
bioavailability of rabeprazole from the phase 3 pediatric bead formulation versus the phase 1
pediatric bead formulation (granules) in fasted state, and effect of food on the pharmacokinetics
of rabeprazole from the phase 3 pediatric bead formulation in healthy subjects.
Study Design: A randomized (12 possible treatment sequences, 3 subjects per sequence), open-label,
single-center, single-dose, 3-way crossover in 36 healthy adult subjects and conducted in at Quintiles
Phase I Services, Inc., Overland Park, Kansas.

 Treatment
A washout period among treatments was at least 1 week. All subjects received treatment A and B. Half of
the subjects received treatment C and the other half received treatment D.
- A: 10mg Phase 3 pediatric bead formulation administered under fasting conditions (as a strawberryflavored suspension).
- B: 10mg Phase 1 pediatric bead formulation administered under fasting conditions (as a strawberryflavored suspension).
- C: 10mg Phase 3 pediatric bead formulation administered under fed (standardized high-fat breakfast)
conditions (as a strawberry-flavored suspension).
- D: 10mg Phase 3 pediatric bead formulation administered under fed (sprinkled onto 1 ounce of plain
yogurt) conditions.

 PK samplings
Blood samples: predose, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 8.5, 10, 12, 14 and 16
hours after dosing.
 Pharmacogenomics: The genotype of CYP2C19.
 Bioanalysis
The plasma concentrations of rabeprazole and metabolite were analyzed using a validated LC-MS/MS
(b) (4)
method. Bioanalysis was conducted at
.
Demographics
Twenty-six subjects were white, 9 subjects were black, and 1 subject was Native Hawaiian or Other
Pacific Islander. The subjects’ mean age was 31.8 (19-53) years and mean BMI was 25.3 (20.7-30.0)
kg/m2.
Results
1) Formulation comparison
Mean Cmax and AUC of rabeprazole tended to be higher in the Phase 3 formulation than the Phase 1
formulation. On the other hand, mean plasma concentrations of rabeprazole thioether metabolite
appeared to be lower in the Phase 3 formulation than the Phase 1 formulation. The Cmax and AUC were
lower after the Phase 3 formulation than the Phase 1 formulation. The tmax and t1/2 for rabeprazole and its
thioether metabolite were similar between two formulations.
For the thioether metabolite, the Phase 3 pediatric bead formulation exhibited lower exposure in
comparison with the Phase 1 beads; Cmax, AUC0-inf, and AUC0-last Cmax, AUC0-inf, and AUC0-last values
were lower by approximately 32, 26, and 28, respectively.

53
Reference ID: 3271730

--------------------------------------------------------------------------------------------------------This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
--------------------------------------------------------------------------------------------------------/s/
---------------------------------------------------INSOOK KIM
03/06/2013
JINGYU YU
03/06/2013
JEFFREY B KRAFT
03/06/2013
MICHAEL A PACANOWSKI
03/06/2013
NITIN MEHROTRA
03/06/2013
SUE CHIH H LEE
03/06/2013

Reference ID: 3271730

