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This amendment is a resubmission for Protonix ® (pantoprazole sodium) delayed-release == 2

Executive Summary ...........
1.1  Recommendation..........

o

oral formulation (equivalent to 40 mg pantoprazole). The purpose of this submission is to
provide a complete response to the deficiencies noted in the approvable letter issued by the FDA
on March 15", 2007. |



1.1 Recommendation (s): The information provided in this submission adequately
addressed the additional information requested in the FDA written responses received by Wyeth
on July 23", 2007 to provide a complete response to the deficiencies noted in the Approvable
Letter of 15" March, 2007. Therefore, this application is acceptable from a clinical
pharmacology perspective. We have labeling recommendations in Section 3.

Comments fo be conveyed to the Medical Officer:

In study 3001B1-116-US, the applicant reported that three subjects (#s 0005, 0016 and 1005)
were excluded from the bioequivalence (BE) testing because these subjects did not receive the
protocol specified dose via the NG tube, as majority of the dose was trapped in the clogged NG
tube. Although exclusion of the 3 subjects resulted in bioequivalence, there is still the concern
that administration through the NG tube may not be interchangeable with sprinkling on
applesauce due to problems with clogging of the NG tube. In addition, administration of the
granules delivered via the nasogastric (NG) tube was not bioequivalent to administration of the
granules in applesauce when the 3 subjects were included in the analysis. There is the concern
that administration through the NG tube may not be interchangeable with sprinkling on
applesauce due to problems with clogging of the NG tube if, adequate precautions are not taken
to prevent the clogging of the tube.

In the pharmacodynamic comparability study 3001B1-332-US, although the overall mean = SD
for MAO from all subjects for the granule formulation and the tablet formulation (7.11 + 4.98
mEq/h and 7.29 + 4.77 mEq/h, respectively) appeared similar, the statistical analysis using the
one-sided t-test or signed rank test to establish therapeutic comparability was not considered an
acceptable approach by the statistics reviewer (Dr. W. Chen). This was because the hypothesis
testing applied was a one-sided t-test and not a comparability test (i.e. a 2 one-sided t-test
approach).

The unacceptability of this approach was previously conveyed to the applicant during a
teleconference held with the FDA on June 23", 2005 and it was again conveyed to the applicant
on July 20" 2005. The applicant did not provide a rationale as to why they chose to continue
with the one-sided test, but they did indicate in their report that pharmacodynamic comparability
was determined for MAO using the same approach in their currently approved IV formulation
(NDA # 20-998) in study 3001K1-309-US. On March 12, 2007, Dr. Welch (Team Leader of
Biostatistics) and Dr. Korvick (Deputy Director of GI Division) had discussions via e-mail on
the acceptability of this statistical approach. It was decided that numerically the MAO for the
granules are similar to those of the tablets and so decisions based on numbers and not strict
statistics may be applicable in this case (apparently there is a precedence for this in the GI
Division). '

1.2 Phase IV Commitments: None
1.3 Summary of Clinical Pharmacology and Biopharmaceutics (CPB) Fihdings:
Regulatory History:



An FDA approvable letter was issued to the applicant on 15™ March, 2007. The deficiencies
summarized in the letter were as follows:

An FDA Division of Scientific Investigations (DSI) audit of the T. 7 facility
conducting the pharmacodynamic (PD) comparability study titled “A Randomized, 2-
Period, Crossover, Pharmacodynamic Comparability Study Comparing a Pantoprozole
Sodium Spheriod Formulation to the Currently Marketed Tablet Formulation in
Subjects with GERD and a History of Erosive Esophagitis” (3001-B1-332-US) has
Jound that the analytical data for the PD endpoint in this study are not acceptable for
review, because of insufficient method validation, calibration, quality control, and
documentation. Therefore, data from this PD study cannot be used to support this
NDA. Without valid PD comparability data, or data demonstrating bioequivalence to
the reference listed product, the safety and efficacy of Protonix Delayed Release
T "> cannot be determined. If these deficiencies cannot be resolved, you will need
to perform an additional PD study to support an approval of your application.

Prior to the issuance of the approvable letter, Wyeth submitted additional information titled:
Response to Establishment Inspection Report (EIR) for Protocol 3001B1-332-US dated 15™
March, 2007. A preliminary review of the information on the date of receipt indicated that the
DSI inspection concerns with regards to insufficiency in the method validation had not been
adequately addressed. Therefore, the approvable letter was issued.

On March 20", 2007, Wyeth submitted a letter of intent to notify the Agency of their intent to
file an amendment to NDA 22-020 to address the deficiencies in the approvable letter, as well as
their intent to request a Type A meeting to facilitate resolution of the deficiencies. The purpose
of the Type A meeting was to discuss and reach agreement with the Agency on the “complete
response” to the approvable letter for NDA 22-020 received from the Agency on 15" March,
2007. Written responses to the questions included in the Wyeth Type A meeting request and
information package were faxed by the Agency to Wyeth on July 23, 2007. Wyeth was
satisfied with the response and thus the meeting did not take place. '

The purpose of this submission is to provide a complete response to the deficiencies noted in the
approvable letter of 15™ March, 2007 through reference to the Type A Meeting request and
Information Package and to provide the additional information requested in the FDA written
responses received by Wyeth via fax on July 23", 2007. Wyeth also requested that labeling
negotiations related to NDA 22-020 be conducted in parallel with the Agency’s review of this
amendment.

Complete Response Summary:

The information provided in this submission adequately addressed the additional information
requested in the FDA written responses received by Wyeth on July 23", 2007. A summary of the
conclusions is as follows:

I. The applicant provided adequate supporting evidence that their assay method and
operating procedures used for the pharmacodynamic (PD) endpoint in study 3001B1-
332-US met the College of American Pathologists (CAP) and Clinical Laboratory
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Improvement Amendment (CLIA) standards required for clinical diagnostic
laboratories.

2. The applicant provided an explicit list of all samples that were excluded (due to use
of dry ice and mishandled samples) from statistical analysis in study 3001-B1-332-
US, the pharmacodynamic comparability study. The list provided consisted of all the
samples excluded in the original NDA plus the three additional subjects (000056,
000060 and 000114) who were identified in the FDA, DSI establishment report
(EIR).

3. The applicant provided a complete report including the data set for the additional
analysis for the primary endpoint, maximum acid output (MAO). In the additional
analysis, data from the three additional subjects identified in the FDA, EIR report
were excluded. The analysis indicated that the results of the additional analysis are
similar to that obtained with the original analysis for study 3001-B1-332-US.
Therefore, this findings support the same conclusion that the proposed delayed-
release enteric-coated granule formulation and the delayed-release enteric-coated
tablet formulation are comparable in suppressing pentagastrin-stimulated MAO in
patients with GERD and a history of EE.

Labeling Recommendations: Please see section 3 for detailed labeling recommendations.

Signatures:

Abimbola Adebowale, Ph.D., Clinical Pharmacology Reviewer, Division of Clinical
Pharmacology 3, Office of Clinical Pharmacology

Sue-Chih Lee, Ph.D., Team Leader, Division of Clinical Pharmacology 3

2. QBR

2.1 Summary of the CPB findings of the Original Submission

The key element of the clinical development program supporting this NDA was the
pharmacodynamic comparability study designed to bridge the proposed granule formulation to
the marketed tablet formulation. Therefore, no efficacy trials were conducted with the
pantoprazole sodium delayed-release granules. The applicant did not conduct a bioequivalence
study between the to-be-marketed granule formulation and the marketed tablet formulation
either.

The clinical development program consisted of 5 studies. The 2 pivotal clinical studies (3001B1-
332-US and 3001B1-116-US) were conducted using the to-be- marketed pantoprazole sodium
delayed-release granules formulation. Study 3001B1-332-US was performed to demonstrate the
pharmacodynamic comparability of the to-be-marketed granules formulation to the marketed
tablet formulation. Study 3001B1-116-US was carried out to establish bioequivalence among the
3 proposed methods for administration of the granules.
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Study # 3001B1-332-US

The pivotal clinical study # 3001B1-332-US was a multiple-dose, randomized, open-label, 2-
period, crossover pharmacodynamic study. This reviewer focused only on the pharmacodynamic
assessment of pentagastrin stimulated maximal acid output (MAO). Dr. Nancy Snow (the
reviewing medical officer) review dated 2/12/2007 addressed all other aspects of this study. This
study was performed to demonstrate the pharmacodynamic comparability of a daily dose of
40mg granules formulation to the 40mg delayed-release tablets in subjects (N=76) with GERD
and a history of EE following 1 week of administration. The grimary pharmacodynamic
measurement was the MAO measured from the 23™ to the 24™ hour after the 7% day of
administration of either the granule or tablet formulation.

The integrity of this PD comparability data could not be established due to the inadequacy of the
analytical method validation submitted which was also confirmed during a DSI audit of the
facility where the analysis was conducted. In addition, although the overall mean + SD for MAO
from all subjects for the granule formulation and the tablet formulation (7.11 + 4.98 mEq/h and
7.29 + 4.77 mEq/h, respectively) appeared similar, the statistical analysis using the one-sided t-
test or signed rank test to establish therapeutic comparability was not an acceptable approach.
The hypothesis testing as proposed is one-sided and not a comparability test (i.e. 2 one-sided t-
test approach). The unacceptability of this approach was previously conveyed to the applicant
during a teleconference held with the FDA on June 23™, 2005 and it was again conveyed to the
applicant on July 20", 2005. The applicant did not provide a rationale as to why they chose to
continue with the one-sided test, but they did indicate in their report that pharmacodynamic
comparability was determined for MAO using the same approach in their currently approved IV
formulation (NDA # 20-998) in study 3001K1-309-US. On March 12", 2007, Dr. Welch (Team
Leader of Biostatistics) and Dr. Korvick (Deputy Director of the GI Division) had discussions
via e-mail on the acceptability of this statistical approach. It was decided that numerically the
MAO for the granules are similar to those of the tablets and so decisions based on numbers and
not strict statistics may be applicable in this case. Dr. Korvick stated that GI had approved
another drug based on the similarity of numbers and not strict statistics.

Study # 3001B1-116US:

Study # 3001B1-116-US was carried out to establish bioequivalence among the 3 proposed
methods for administration (sprinkled on applesauce, mixed with apple juice, and administered
through a nasogastric [NG] tube with apple juice) of the granules. This was an open-label,
single-dose, randomized, 3-period crossover study in healthy adult subjects. Administration of
the granules with applesauce was found to be bioequivalent to administration with apple juice
but it was not bioequivalent to administration via a nasogastric tube in apple juice when all the
subjects were include in the analysis. A summary of the findings is as follows




o For Cpax, AUCr, and AUCinf, the 90% CT’s for the ratio of the geometric means of the
granules in apple juice to granules sprinkled on applesauce were within the BE limits of

80-125%.

e The 90% CI’s for the ratio of the geometric means for Cy.x, AUCt, and AUCInf, of the
granules delivered via nasogastric (NG) tube in apple juice to granules in applesauce
were not within the BE limits of 80-125% when all subjects (n =25) were included.

e However, the exclusion of three subjects who only received a small fraction of the dose
due to trapping of the majority of the dose in the clogged NG tube resulted in the 90%
CT’s for the ratio of the geometric means for Cyax, AUCT, and AUC, of the granules
delivered via nasogastric (NG) tube in apple juice to granules in applesauce being within
the BE limits of 80-125 %.

* Although exclusion of the 3 subjects resulted in bioequivalence (as shown in the table
below), there is still the concern that administration through the NG tube may not be
interchangeable with sprinkling on applesauce due to problems with clogging of the NG

tube if, adequate precautions are not taking to prevent the clogging of the tube.

Table 1: Summary of Pharmacokinetic Parameters for Pantoprazole Granules (N = 22; 3 subjects

excluded)
Regimen” Cmax (ng/mL) - | tlag (h) tmax (h) | AUCy AUC
(ng.h/mL) (ig.h/mL)

Granules in applesauce (GAS) 1969 + 690 0.50 2.0 3973+ 1526 4008+ 1529
Granules in apple juice (GAJ) 1913+ 447 0.50 2.5 3936+ 1485 3985+ 1486
Granules in NG tube (GNG) 2182 + 697 1.0 2.0 4029+ 1721 4063 + 1725
Geometric mean ratio® (GA))

101.97 --- - 100.05 100.42
Geometric mean ratio® 113.39 99.96 99.94
(GNG) 90% CI°(GAJ) 92.4-112.5 94.4 - 106.1 94.8 — 106.4
90% CI° (GNG) N .

102.7 - 125.2 94.3 - 106.0 94.3 - 105.9

*: Values are expressed as mean + SD, except for tlag and tmax ° for which medians are reported: Ratio of granules
in apple juice to applesauce °: Ratio of granules in NG tube to applesauce;

Reviewer’s Comments: This information was already conveyed to the medical officer in the
original review and labeling recommendations are also provided in Section 3.

2.2 General Clinical Pharmacology and Biopharmaceutics
0. What does the sponsor’s complete response consist of?

In the FDA written responses faxed to the applicant on the 23™ of July, 2007, the Agency
concurred with the applicant that a complete response to the FDA approvable letter may consist
of the supporting information provided in the Type A Meeting Request and Information Package,
in addition to our requests in our responses to Questions 1 and 2.

FDA Written responses Faxed on July 23", 2007




FDA Response to Question 1:
To determine the adequacy of your analytical method please provide the following information
with your complete response:

1) The supporting evidence that your assay method and operating procedures meet the College of
American Pathologists (CAP) and Clinical Laboratory Improvement Amendment (CLIA)
standards.

2) An explicit list of all samples that were excluded (due to use of dry ice and mishandled
samples) from statistical analysis.

Applicant’s Response to Question 1 (#1): the supporting evidence that your assay method and
operating procedures meet the College of American Pathologists (CAP) and Clinical
Laboratory Improvement Amendment (CLIA) standards.

The applicant provided a table listing the various CAP requirements for method validation and a
compilation of how those requirements were met in the validation of the assay method used to
assess MAO in study 3001-B1-332-US (see table below).

Comparison of CAP Validation Requirements vs. C A Validation Study:

Precision: éEN.dQOZﬂ-’Has the iaboratory verified or Precision: Within-run: 20 values run and calcuiated for within run
establishad and documented analyfical pracision for each |precision. Betwesnsun: 19 valuss run over 4 runs and interassay

test? Repest measurement of samples at varying precision calculated.

concentrations or activities within-run and between-tun over a

period of time.

Accuracy-Method Comparison: GEN.42020-Has the Accuracy-Method Comparison: The relative acocuracy of the
taboratory verified or astablished and documented method was established by direct comparizon of the exprctad pH
analyfical acouracy foredch fest? Established by buffers to the actual values obtained upon measurement = pH
compasison {o a definitive or reference method or may be buffers were compared. Linear regression was performed by
verified by compating resulls to an established comparative  [reguiar and Deming methods. Ninety five percent confidonce
method, fimits were used as scatter piot bounds. No outliers were

identified. The results yisfded a correlation coefficient {f) of 1.000,
slope of 1.009, and y<infercept of -0.028,

Analytical Sensitivity: GEN.42025 - Has the laboratory Analytical Sensitivity: Determined from the calibration process
verified or established and documented the analytical using mattiple buffers. Both zero pH and the slope wers

sensifivity {lower detection limif} of each assay, as determined. Acceptance criteria of [ Jwas used.
applicable?,

inferforing Substances: GEN.42030 - Has the laboratory  |Interfering Substances: The laboralory was not aware of any
verified or established and documented analytical interfersnces in the measurement of gastric acidity by acid
interferences for each test? The laboratory must be aware |fitration. Given the large sample pre-ditution factor and that the
of common interfersnces by performing studies or having patients in this study were fasting for 12 hours, their gastric fluid
available studies performed elsewhere {such as the samples conzistad of essentially acld and water. No literature
manufacturer), roference was found citing any Interferences with the

maasurement of gasiric acidity.

Reportable Range {AMRICRR verification) GEN.42085-1s |Reporiable Range (AMR/CRR verification): pH linearity verified
the reportable range verifiedlestablished for gach over arange of T >J Ciinicat Reportable range
analyfical procedure bafore impleme ntation? AlR=the established by range of pH standards used. Range not exceeded
range of analyte values that a method can directly measure on|in stady.

the speGmen without any dilution, concentrmation or other
pretreatment not part of the ususl assay procass. CRR=
range of analyle values that a method can measure, allowing
for specimen dilution, concentration or other pretreatment
used to sxtend the direct analytical measurement range.

“\5«\



Reference (normal) Range: GEN.42162 - Has the Reference (normalj mnge: Deemed nof applicable for this study

laboratory established or verified ifs reference intervais  |involving patient drug treatments.

(normal values)? Must establish normal mnges whems
ossitie for the patient population.

Records: Commentary: *The laboratory must retain records |Records: Validation report kept on file indefinitely.

of method performance spedifications while the method is in

use and for atleast two years after discontinuation of a

method.”

Accuracy: Spiks Recovery: Nomauirement forsoiked

Reviewer’s Comments. To ensure that the listing in the table is comprehensive, the applicant
also attached the College of American Pathologists (CAP) Laboratory General Check List that
cover the assay validation expectations in detail.

The information in the table above indicates that the applicant did not really meet the CAP
guidelines for establishing precision for the reference standard acid used. The applicant should
have established the precision of the method by including varying concentrations of reference
standard acid concentrations to calibrate the titration process. The CAP guidelines states that
“Precision is established by repeat measurement of samples at varying concentrations or
activities within-run and between-run over a period of time”. This is also consistent with the

validation method provided in the previous marketing application for the IV infusion in Protocol
3001B1-309-US.

The applicant provided the following information to support the adequacy of their use of one
quality control sample to calibrate their titration and establish the precision of the titration
method:

1. The applicant stated that following the inspection by FDA/DSL, = 2 notified CAP
and provided them with T 1 response to the 483 observations made during the
inspection. T 7 included the statement that the 0.1 N HC]I certified reference was
used as a quality control sample to assess the titration across the measured pH range to
the end point of pH 7.0. The report also included the repeatability of the pH
measurement by the inclusion of calibrators consisting of standard reference buffer
solutions at pH 4.0 and 7.0 buffers. The response by CAPto = =3 on April 20", 2007
(copy is attached in the Appendix) stated the following:

“The College of American Pathologists’ (CAP) laboratory Accreditation Program has
completed its review of the material we requested concerning the FDA inspection that



occurred on November 28-30, 2006 at your Laboratory. Based on this review, we find
your laboratory continues to be in compliance with the CAP Standards for Laboratory
Accreditation”.

Reviewer’s Comments: Please note that DSI already reviewed . c= "1 response to the 483
observations and concluded that the response did not contradict the observations.

2. In addition, the applicant stated that because of the concern raised by the FDA inspector,
they decided to assess whether running an additional reference control at the end of each
analytical run would have had an impact on study data. They evaluated assay control and
calibration values over the time period during which the study samples were tested
(07/13/2005 — 11/19/2005). The mean of the 138 measurements of the 0.1 N HCL
control over the entire course of the study was 1.035, with a standard deviation of 0.009
and Coefficient of Variation of 0.897%. Therefore, these data demonstrated that the
assay was stable and reproducible for the one quality control check (i.e. 0.1 N HCL) over
the time period during which the study samples were tested. Their conclusion was that
their analysis indicated that there was no impact on study data by not including additional
controls.

Reviewer’s Comments: Although the additional analysis is supportive of the applicant’s
conclusions that the assay performance is unlikely to have changed from the beginning to the
end of each run, the inclusion of additional controls would have provided a more definitive
assessment.

The applicant also provided a certificate of accreditation as evidence that [=  is in general
compliance with CLIA requirements (a copy is attached in the Appendix). The applicant stated
that meeting CAP standards ensures that the lab has met CLIA standards. Per the Department of
Health and Human Services, the CAP is recognized as an accrediting organization for clinical
laboratories under the Clinical Laboratory Improvement Amendments of 1988 (CLIA) program.
The accreditation process of CAP provides reasonable assurance that the laboratories accredited
by it meet the conditions required by Federal law and regulations. The applicant concluded that
this information confirms that the assay method and operating procedures meet the CAP and
CLIA standards. '

. Reviewer’s comments: This information was confirmed with the Centers for Medicare &
Medicaid Services (CMS) (a copy of the e-mail is attached in the Appendix) because CMS is
responsible for the administration of the CLIA program as shown on the certificate of
accreditation.

Based on the totality of the supporting evidence discussed above the applicant has shown that
the assay method and operating procedures used to measure the PD endpoint (MAQO) met the
CAP and CLIA standards required for clinical diagnostic laboratories.

Applicant’s response to Question 1 (#2): an explicit list of all samples that were excluded (due
to use of dry ice and mishandled samples) from statistical analysis.

The applicant provided an explicit list of all the samples that are excluded from the supplemental
analyses of study 3001-B1-332-US as requested, with detailed explanations of who were

(4



excluded from the modified intent to treat (mITT) and valid for efficacy (VFE) supplemental

analyses due to gastric acid output arrivingat & 22 either at ambient temperature or frozen,

and due to the titration check sample results outside the specified acceptance limits £ 3
— >f true concentration) or the potential error (dry ice box checked on = =7 Bill) in the

shipping.

Reviewer’s Comments: From this reviewer’s perspective, the applicant provided an explicit list
of all the samples that were excluded from the statistical analysis in both the original NDA
submission and the additional sensitivity analysis included in this submission. The list provided
consisted of all the samples excluded in the original NDA plus the three additional subjects
(000056, 000060 and 000114) who were identified in the FDA DSI establishment inspection
report (EIR).

FDA Response to Question 2:

From your reply, it is our understanding that in response to FDA concerns you have performed
an additional sensitivity analysis for the primary endpoint, gastric acid output. Exclusion of the
few suspected data, of which the procedure run had the titration check sample results outside the
specified acceptance limits & 32 of true concentration), or where there were concerns on
the handling of the samples, is acceptable. It is reassuring that the new analysis demonstrates
results similar to those previously submitted in your application. The adequacy of the new
analysis (Additional Supplemental Analysis of Maximum Acid Output Data) will be a matter for
review. For your complete response, also submit the complete report for the new analysis
(Additional Supplemental Analysis of Maximum Acid Output Data) including the data set.

Applicant’s Response to Question #2:

A complete report containing the results of the additional sensitivity analysis for the primary
endpoint, gastric acid output was provided in the submission. Two (2) supplemental analyses of
the primary endpoint (MAO) were performed by excluding the data from suspect samples
described (subjects 000056 and 000060) for which the procedure run had the titration check
sample results outside the specified acceptance limits ¢ =7 oftrue concentration) and
the one questionable sample (subject 000114) due to potential error in shipping handling (using
dry ice). Summary statistics for the maximum acid output (MAO) previously submitted in the
original NDA with that obtained from the additional analysis included in this submission are
inserted in the tables below for comparison purposes:

Appears This Wway
On Original
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Table 2-2: Summary Skatistics for Maximum Acid Output (mEq'h},
Meodified Intent-fo-Treat Population: Original Analysis

Bequence Statistics Period 1 (Bays 6-8) Pesiod 2 (Days 6-8)
Sequence I Spherotd 40 mg Tablet 40 mg
N 28 28
Mean + SD 7.1 £ 507 T34 =480
Median 677 700
Min, Max 0.56,21.42 0.58,13.96
Sequence I Tablet 40 mg Spheroid 40 mg
N 24 24
Mean = SD 701 +£4382 704499
Median 535 647
Min, Maxz 1.68 1881 0.78,23.62

Abbreviations: SD=standard deviation; Min=minimum; Max—maximum.

Table 4-2: Summary Statistics for MAD (mEqg/h)
Modified Intent-to-Treat Population: Supplemental Analysis 1

Bequence Statistics Pericd 1 {Days 6-8) Period 2 (Days 6-8)
Sequence I Spheroid 40 mg Tablet 40 mg
N 27 27
Mean + 8D 7.41 499 780458
Median 5.80 7.1t
Min, Max 0.62.21.42 1.00, 1895
Sequoence II Tablet 40 mz Spheroid 40 mg
N 23 23
Mean = SB 716+ 4386 TA52507
Median 5.32 6.64
Min, Max 1.68, 18.81 .70, 23.62

Two {2} additional subjects (000056, DODOGD) were excluded due to = = ‘tifration check'

Table 4-5: Summary Stafistics fer MAO (mEqg/h)
Maedified Intent-fo-Treat Population: Supplemental Analysis 2

Sequence Statistics Pesiod 1 (Days 6-8) Period 2 (Days 6-8)
Sequence 1 Spheroid 40 mg Tablet 40 mg

N 27 27

Meao =+ SD T4+ 409 T80+ 468

Median 6.30 7.1

Min, Max 0.52,21.42 1.00, 1898
Secquence II Tablet 40 mg - Spheroid 40 mg

jud 22 22

Mean + SD T02+£493 719519

Median 535 6.68

Min, Max 1.68 1881 0.706, 23.62
Two (2} additienal subjects (D00056, 000060) were excluded due to &2 —Ttitration check’

results outside the specified acceptance limits.

Subjact 0600114 was also exciuded due to questionable zample mishandling status for period 2.

e R I

Best Possible Copy

b(4)

b(4)

11



These analyses indicated that the additional analysis results are similar to the original analyses
for study 3001-B1-332-US, and support the same conclusion that the proposed delayed-release
enteric-coated granule formulation and the delayed-release enteric-coated tablet formulation are
pharmacodynamically comparable in the ability to suppress MAO in subjects with GERD and a
history of EE.

Reviewer’s Comments: The statistical analysis for the additional analysis was also similar to
that obtained in the original analysis. However, these results are not presented here because the
statistical approach is not acceptable.

FDA Response to Question 3:

We concur that a ‘complete response’ to the NDA Approvable Letter may consist of the
supporting information provided in this background package in addition to our requests in our
responses to Questions 1 and 2.

Reviewer’s Comments: The complete response submitted by the applicant consisted of the

supporting information provided in the background package (submitted on May 15", 2007) and

responses to the FDA request in the responses to Questions 1 and 2 which have already been
 discussed above.

3 Labeling Recommendations:

Applicant’s proposed draft-labeling-text (showing key clinical pharmacology changes as
“double underline” only) is inserted below:

CLINICAL PHARMACOLOGY

Pharmacokinetics

PROTONIX Delayed-Release Tablets are - prepared as an enteric-coated tablets so that
absorption of pantoprazole begins only after the tablet leaves the stomach. Peak serum
concentration (Cmax) and area under the serum concentration time curve (AUC) increase in a
manner proportional to oral and intravenous doses from 10 mg to 80 mg. Pantoprazole does not
accumulate and its pharmacokinetics are unaltered with multiple daily dosing. Following oral or
intravenous administration, the serum concentration of pantoprazole declines biexponentially
with a terminal elimination half-life of approximately one hour. In extensive metabolizers (see
CLINICAL PHARMACOLOGY, Pharmacokinetics, Metabolism) with normal liver function
receiving an oral dose of the enteric-coated 40 mg pantoprazole tablet, the peak concentration
(Cmax) is 2.5 pg/mlL, the time to reach the peak concentration (tmax) is 2.5 h and the total area
under the plasma concentration versus time curve (AUC) is 4.8 pg-hr/mL. When pantoprazole is
given with food, its tmax is highly variable and may increase significantly. Following
intravenous administration of pantoprazole to extensive metabolizers, its total clearance is 7.6-
14.0 L/h and its apparent volume of distribution is 11.0-23.6 L. :

= |
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Reviewer’s Comments:

An information request asking the applicant to provide the listing of the specific volume of apple juice
administered to the patients with and without the nasogastric tube was sent on 10/19/2007. Wyeth
responded onl 0/26/2007 with the following statement (see Appendix for more details):

Review of the source documents at the site has confirmed that there was no data listing of the
specific volume of apple juice used for each administration in study 116 as expected for this study
where documentation of a specific volume of apple juice would be made only when a deviation
Jrom the procedure of the protocol occurred. However, the site has confirmed that oral

administration of pantoprazole granules was performed with strict adherence to the
specifications outlined in the protocol

Therefore the volume of apple juice to be included in the label for administration with apple
Juice and with apple juice followed by administration via the NG tube was changed to the per
protocol volume by the applicant as follows:.

For administration with apple juice it was previously . 3 that was stated in the label.
This was changed to 5 mL as per the protocol. For administration through the NG tube, it was —

C Aapple juice that was previously stated in the label. This was changed to 10 mL as per the ‘0\&\
protocol. :

4 Appendix

4.1  Pharmacometrics Consult: None required since there was no PK/PD or POPPK data
submitted.

4.3  Proposed Package Insert:
PROTONIX®

(pantoprazole sodium)

Delayed-Release Tablets

Delayed-Release c 3 ‘ \)\“
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4.4  Correspondences and Data supporting the additional analysis:

1. c 2Response to FDA 483 (without attachments)

b(4)
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Complete List of the Samples that were excluded from the supplemental analysis:

AHATYSeS
Site PI Subject # Deviation/Violation Explanation
Treatment period 1 gastric acid received
r)/' 000026 Early Term /sponsor request frozen
Treatment period 1 gastric acid received
000027 Early Term /spousor request frozen
. Treatment period 1 gastric acid received
DO0028 Early Term /sponsor request frozen '
Treatment period 1 gastric acid received
{00025 Earfy Term /zponsor request frozen :
. Treatment peciod 1 gastric acid received
Q00035 Early Term /sponsor request frozen
Treatment period 1 gasiric acid received
000031 Early Term /sponsor request frozen
Treatment period 1 gastric acid received
{00146 Early Term /sponsor request frozen
Treatment period 1 gastric acid recesved
000148 Early Term /sponsor reguest frozen
Treatment period 1 gastric acid received
{00149 Early Term /sponsor request frozen
Gagiric acid received at ambient  Allowed fo continue, patient not evatuable
0060017 temperature, both periods
Gastric acid received at ambient  Allowed fo continue, patient npt evatuable
temperature, both periods
EIR: Improbable pH values for
the 6-15 minnte BAO sample
-J 000138 with the pH of the irdtial alignat

Appears Thjs Way

On Origingj
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Site P Suhject # Deviation/Vielation

Explanation

Iisted 25 1.8 and the pH of the
ditated aliquot lsted ag 3.788.
L 2
{Fastiric acid received at ambient
C ] 000021 temperatine, both periods
Gastric acid received at antbient
006022 temperature, both periods
Gasztric acid received at ambient
t ) 000024 temperature, both periods
Gastric acid received at ambient
temperatre, /7 0D

o)
pwa}

EIR: “Titration Check™ resulis
were outside the specified
acceptance limits. A
C 3 000063 of true concentration), & 3
Gastric acid received at ambient

temperature, C =3

EIR: Impossible value hsted for
the diluted pH of the 31-43
minute BAD samiple, as it shows
the inifial pH as 2.200 aad the
dilated pHaz 6548, ]

EIR.: “Tiration Check™ results

were optside the specified
o acceptance Hmits ¢~ =
C ] 000049 of true concemiration), ;2 )

Gastnie acud received at ambient
tempersture, I~ 7}

EIR: *Titration Check™ results
were outside the zpecified
acceptance hmits ot

C j 000031 of true concentration), » =3
EIR: “THration Check™ results
were outside the specified
acceptance limits £_ o |

C j 000036 of true conceniration) ¢—
EIR: “Titration Check” respits
wesre outside the specified

Allowed to continne, patient not evaluable
Allowed {o continue, patient not evaluable
Allowed to continue, patient not evaluable

Allowed to continue, pattent not evaluable

Aflowed fo continue, patient not evaluable

Allowed to continue, pattent not evaluable

Excluded from supplemental analyses 1
and 2 for mITT and VTE populations

Excluded from supplemental anabyzes 1
art 2 for mITT and VFE populations

acceptance limits =
: c ) Q00060 of true concentration), &
SitePI  Subject # Deviation/Violation Explanation
EIR: Dry ice box checked o Excluded from supplemesntal apalysis 2 for
¢ A 000114 (A 73 A A | mITT and VEE populations

Reviewer’s Comments: All subjects in Table 6.3 except for the last 3 subjects (000056, 000060
and 000114) were already excluded from the mITT and VFE analysis populations in the original

submission.
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Synopsis of the Addendum to Study 3001B1-332-US ©= 3 -62845): Supplemental Analysis of
Maximum Acid Output Data

This addendum was to provide a detailed description of the 2 supplemental analyses of the
primary endpoint, maximum acid output (MAO), and the findings from these analyses for study
3001B1-332-US. These analyses were performed to address deficiencies raised by the FDA’s
Division of Gastroenterology Products in 15 March 2007 approvable letter and to provide
additional information as a result of the written responses received to the Type A meeting
request/background information package in the 23 July 2007 Fax.

The results from the original analyses of study 3001B1-332-US indicated that the pantoprazole
granule formulation and the tablet formulation are pharmacodynamically comparable in the
ability to suppress MAO in subjects with GERD for all 3 analysis populations (modified intent
to-treat; mITT, Valid-for-Efficacy; VFE, and ITT).

Reviewer’s Comments: Only the statistical methods are described below. The summary statistics results
are included in the QBR.

Statistical Methods:

The statistical method used for the supplemental analyses of the primary endpoint (MAO) is the
same as that used in the original analysis. The primary efficacy statistical analysis consisted of a
comparison of the primary endpoint (MAO) between the marketed tablet (reference formulation)
and the granule formulation (test formulation) in the mITT population. MAO was the average of
the four 15-minute collections (mEq/h). If one 15-minute collection was missing, then the
average of the remaining collections was used for the MAO value. If more than one 15-minute
collection was missing, the MAO value was set to missing.

The primary endpoint was analyzed for all 3 populations (eg, mITT, VFE, and ITT).
Pharmacodynamic (PD) comparability was determined for MAO using the approach (1-sided t-
test or signed rank test, as appropriate).

Reviewer’s Comments: As stated in my review in the original NDA, this statistical analysis
approach using the one-sided t-test or signed rank test to establish pharmacodynamic
comparability is not an acceptable approach. To establish comparability, the applicant should
have used a 2-one-sided t-test approach. Tables summarizing the statistical analysis in the
original analysis and the additional analysis are inserted below for informational purposes only
although they suggest similarity in the conclusions obtained in the original analysis and the
additional analysis excluding the 3 additional patients.

Table 2-1: Statistical Analysis for Maximum Acid Ontput {mEqg/h)
{Sphereoid 40 mg - 1.2 x Tablet 40 mg): Original Analysis

p-Value.
Wilcoxon
Analysis Signed- Test for
Popuiation N Mean Sb Median t+Teat Rank Test Normality
IIT 71 273 4.73 -22t 0.000 0.000 0.283
oiTT 32 -145 4.61 -134 4.006 0.002 0104
VFE 31 -1.37 4.62 -1.33 0810 0.803 0.061

Abbreviations: SD=standard deviation; ITT=intent-to-treat; mIT T=modified intent-to-treat;
VFE=valid-for-efficacy.
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Table 4-1: Statistical Analysis for MAQO (mEqg/h)
{Spheroid 40 mg - 1.2 * Tablet 40 mg):
Supplemental Analysis 1

P-Value
Analysis N Mean 35D Median T-Fest  Wilcoxon Testfor
Popuiation ‘ Signed- Normality
: Rank Test

ITT 713273 473 221 0.000 £.000 0283

MITT 0 172 468 -135 0.006 0.602 G146

VEE 49 164 470 135 0.009 0.003 8134

Two (2) additional subjects (000036, 000060} were excluded for the MITT and VFE analyses

Anatn gitratinn rhandt rammlic mivizide the snarifisd arcontonea fimitz

Table 4-4: Statistical Analysis for MAO {(mEqg/h)
{Sphercid 40 mg — 1.2 * Tablet 40 mg): Supplemental Analysis 2

P-Value
Wilcoxon
Analysis Bigaed- Test for
Population N Mean 5D Median T-Teat Rank Test Normality
T 1273 473 221 0.000 6.000 0383
MITT 49 -1863 469 -135 4009 0.603 0.128
VFE 48 1354 4706 -134 014 0.005 0.189
Two additional snbjects F000056, 00006D) were excluded for the MITT and VFE analyses
due to ‘titration check' results outside the specified acceptance limits.

Subject 008114 was also excluded due fo guestionable sample mishandling status for period 2.

Additional Information for Labeling by the different modes proposed (with applesauce,
mixed with apple juice and mixed with apple juice and through the NG tube):

Wyeth’s Response to CP IR (dated October 19, 2007)

Reference is made to the Information Request for NDA 22-020 Protonix Delayed-Release { = b(4)
Biopharm Information.

FDA’s Question
The following request was received by fax from the FDA on 19 Oct 2007.

For NDA 22-020: Please provide the following information ASAP

Please provide a data listing of the volume of apple juice that was actually mixed with the Protonix
Delayed-Release . 1 and administered to each subject for the “oral administration in apple h( 4)
juice” and the “nasogastric tube administration” in study 3001B1-116 US entitled “An open-label,

randomized, 3-period, crossover, bioequivalence study of the to-be-marketed formulation of

pantoprazole sodium enteric coated spheroids administered in 3 dose regimens to healthy subjects”.

Wyeth’s Response:

Study 3001B1-116 US was conducted at the Wyeth Research Clinical Pharmacology Unit, 1300 Wolf

Street, Philadelphia, PA 19148 by 77~ ' 3 Twenty-five (25) subjects were

enrolled. This research site for the conduct of Wyeth clinical pharmacology studies is staffed by both h(4)
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investigators and nursing staff specially trained in compliance necessary to assure the accurate collection
of data for phase 1 studies. Review of the source documents at the site has confirmed that there was no
data listing of the specific volume of apple juice used for each administration in study 116 as expected for
this study where documentation of a specific volume of apple juice would be made only when a deviation
from the procedure of the protocol occurred.

However, the site has confirmed that oral administration of pantoprazole granules was performed with
strict adherence to the specifications outlined in the protocol as presented in Attachment 7 of the NDA:

The text below is present in the draft physician’s prescribing information that was submitted in Wyeth b(4)
NDA 22-020, Protonix Delayed Release & 3 This text is present in two places:

¢ Information for Patients, pages 10-11

® Dosage and Administration, pages 18-19
New revisions and a correction are incorporated in revised Information for Patients and Administration
Options section of the draft USPL This section is provided here for review and is written to be consistent
with the instructions and method of administration used in study 3001-B1-116 US. A full revised draft
label with marked changes will be submitted as soon as possible in follow up to this urgent response.

Information for Patients
Patients should be cautioned that PROTONIX® Delayed-Release Tablets SHOULD NOT BE SPLIT

CRUSHED, OR CHEWED: &= 7 PROTONIX Delayed-Release ﬁ](a)
Ttablets should be swallowed whole, with or without food in the stomach. Concomitant administration of

antacids does not affect the absorption of ¢ " =7 PROTONIX® Delayed-Release Tablets.

Patients should be cautioned that PROTONIX® ‘¢ ~3 SHOULD NOT BE
CRUSHED OR CHEWED. PROTONIX = ‘ =1 should be taken approximately — h{4)

hour before a meal.

Administration Options

PROTONIX i , 2 - Oral Administration in Applesauce:
e Open 3
»__ Sprinkle intact granules on one ¢~ 3 of applesauce,

¢ _Swidllow within 10 minutes of preparation.

PROTONIX <= ' =7 - Oral Administration in Apple Juice:
s Open =7
o . 3 .Empty intact granules into a small & Scup containing ¢ 3 SmLZ  3of
apple juice /= ’ T -7
< 1) h(4)
o Stir for 5 seconds and = swallow immediately. :

e _To ensure complete delivery of the dose, rinse the container once or twice with apple juice to
remove any remaining granules and swallow immediately.

PROTONIX £, B ;a Nasogastric Tube Administration
For patients who have a nasogastric tube in place, PROTONIX ¢ =3 canbe

administered as follows:
»__ Separate the plunger from the barrel of a 2 ounce (60 ml) catheter tip syringe.

o Connect the catheter tip of the syringe to a 16 French (or larger) nasogastric tube.
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e Hold the syringe attached to the tubing as high as possible during application steps to prevent any
bending of the tubing in order to provide smooth flow of contents under gravity.
e Empty the contents ofthe ¢z 2 into the barrel of the syringe.

s Addg A,0f agp_le juice and gently tap and/or shake the barrel of the syringe to help empty the
syringe,

®__Add an additional /~ =3 _ofapple juice and gently tap and/or shake the barrel of the syringe to
help rinse the syringe and the nasogastric tube. Regea - J with at least 2
additional /— -1 10 mL aliguots of apple juice. No granules should remain in the syringe.

- - N

Appears This Way
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HFD-180 |
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68,011

505 (b) (2); 58 _
Delayed-Release Granules (40 mg)

Proton Pump Inhibitor

Short-term treatment of gastroesophageal reflux disease (GERD)
and a history of erosive esophagitis (EE), maintenance of
healing of EE, and long:term treatment of pathological
hypersecretory conditions in adults > 18 years old.

Reference  Listed Drug Protonix ® Delayed-Release 40 mg Tablets
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‘1 Executive Summary ,
This is a 505(b) (2) application for Protonix ® (pantoprazole sodium) delayed-release « =~ o
oral formulation (equivalent to 40 mg pantoprazole). It is being proposed as an alternative to the @&“

approved tablet in-adult patients with gastroesophageal reflux disease (GERD) and a history of

" erosive esophagitis (EE) who are unable to swallow the currently marketed tablet.



. o

1.1 Recommendation (s): From a clinical pharmacology perspective, this application is’
not acceptable because the pharmacodynamic comparability data of the pantoprazole sodium
delayed-release granules and the currently marketed tablet cannot be used to support this NDA.
This is because the documentation of the analytical method validation for the primary endpoint,
maximal acid output (MAO) was inadequate and thus the results are not reliable. In addition, the
results of an audit by the FDA Division of Scientific Investigations (DSI) of the facility that
conducted the pharmacodynamic (PD) comparability study (# 3001B1-332-US), that found that
the analytical data was “not acceptable for review” due to insufficient method validation,
calibration, quality control and documentation. The statistical analysis using the one-sided t-test

or signed rank test to establish therapeutic comparability was not an acceptable approach. The

applicant did not submit data demonstrating bioequivalence between the to-be-marketed
pantoprazole delayed-release granules and the currently marketed tablets either. Therefore, the
comparative bioavailability of the pantoprazole delayed-release granules to the currently
marketed tablets could not be established. :

Comments to be conveyed to the Applicant for Future Considerations:

In study # 3001B1-116-US, the applicant reported that three subjects (#s 0005, 0016 and 1005)
were excluded from the bioequivalence (BE) testing because these subjects did not receive the
protocol specified dose via the NG tube, as majority of the dose was trapped in the clogged NG
tube. In addition, administration of the granules delivered via nasogastric (NG) tube was not
bioequivalent to administration of the granules in applesauce when the 3 subjects were included
in the analysis. Therefore the data indicates that administration of the granules via the NG tube is
not an appropriate delivery method for the granules. -

1.2 Phase IV Commitments: None

1.3 Summary of Clinical Pharmacology and Biopharmaceutics (CPB) Findings:

The key element of the clinical development program supporting this NDA is the _
pharmacodynamic comparability study designed to bridge the proposed granule formulation to
the marketed tablet formulation. Therefore, no efficacy trials were conducted with the :
pantoprazole sodium delayed-release granules. The applicant did not conduct a bioequivalence
study between the to-be-marketed granule formulation and the marketed tablet formulation
either.

The clinical development program consisted of 5 studies. The 2 pivotal clinical studies (3001B1-
332-US and 3001B1-116-US) were conducted using the to-be- marketed pantoprazole sodium
delayed-release granules formulation. Study 3001B1-332-US was performed to demonstrate the
pharmacodynamic comparability of the to-be-marketed granules formulation to the marketed -
tablet formulation. Study 3001B1-116-US was carried out to establlsh bioequivalence among the
3 proposed methods for admmlstratlon of the granules.

-
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Study # 3001B1-332-US was a multiple-dose, randomized, open-label, 2-period, crossover
pharmacodynamic study. This reviewer will focus only on the pharmacodynamic assessment of
pentagastrin stimulated maximal acid output (MAO). Dr. Nancy Snow (the reviewing medical
officer) review dated 2/12/2007 addressed all other aspects of this study. This study was
performed to demonstrate the pharmacodynamic comparability of a daily dose of 40mg granules
formulation to the 40mg delayed-release tablets in subjects (N=76) with GERD and a history of
EE following 1 week of admmlstratlon The primary pharmacodynam1c measurement was the
MAO measured from the 23" to the 24® hour aﬂer the 7" day of admlmstratlon of elther the
granule or tablet formulatxon :

The integrity of this PD comparability data cannot be established due to the inadequacy of the
analytical method validation submitted which was also confirmed during a DSI audit of the
facility where the study was conducted. In addition, although the overall mean + SD for MAO
from all subjects (7.11 £ 4.98 mEq/h and 7.29 + 4.77 mEqg/h) for the granule formulation and the
tablet formulation, respectively) was somewhat similar, the statistical analysis using the one-
sided t-test or signed rank test to establish therapeutic comparability was not an acceptable
approach. The hypothesis testing as proposed is one-sided and not a comparability test (i.e. 2

- one-sided t-test approach). The unacceptability of this approach was previously conveyed to the

applicant during a teleconference held with the FDA on June 23™; 2005 and it was again
conveyed to the applicant on July 20™ 2005. The applicant did not provide a rationale as to why
they chose to continue with the one-sided test.

Study # 3001B1-116-US was carried out to establish bioequivalence among the 3 proposed
methods for administration (sprinkled on applesauce, mixed with apple juice, and administered
through a nasogastric [NG] tube with apple juice) of the granules. This was an open-label,
single-dose, randomized, 3-period crossover study in healthy adult subjects. Administration of
the granules with applesauce was found to be bloequlvalent to administration with apple j JUICG
but it was not bloequlvalent to administration via a nasogastric tube in apple juice

o  For Cpax, AUCr, and AUCinf, the 90% CI’s for the ratio of the geometric means of the
granules in apple juice to granules sprlnkled on applesauce were within the BE limits of
80-125%.

e The 90% CI’s for the ratio of the geometric means for Cmax, AUCYy, and AUCinf, of the
granules delivered via nasogastric (NG) tube in apple juice to granules in applesauce )
were not within the BE limits of 80-125% when all subjects were included.

* However, the exclusion of the three subjects who only received a small fraction of the
dose due to trapping of the majority of the dose in the clogged NG tube resulted in the
90% CI’s for the ratio of the geometric means for Cypay, AUCT, and AUC; of the granules
delivered via nasogastric (NG) tube in apple juice to granules in applesauce being within .
the BE limits of 80-125 %. :



. Although exclusion of the 3 subjects resulted in bioequivalence, there is still the concern
that administration through the NG tube may not be interchangeable with sprinkling on
applesauce due to problems with clogging of the NG tube.

Abimbola Adebowale, Ph.D.
Clinical Pharmacology Reviewer
Division of Clinical Pharmacology 3

Tapash Ghosh, Ph.D.
" Acting Team Leader
‘Division of Clinical Pharmacology 3

2. QBR

2.1 General Attributes

Mechanism of Action, Therapeutic Indications and Dosing Regimen:

Pantoprazole, sodium is a potent proton pump inhibitor (PPI) that inhibits the final pathway of
-secretion, the H+/K+—ATPase (the “proton pump”) of gastric parietal cells. It is currently
marketed as Protonix ® in both a delayed-release tablet dosage form and as an 1.V. formulation.
The delayed release tablets were approved for the following indications in adults: short-term
treatment (up to 8 weeks) in the healing and symptomatic relief of erosive esophagitis (EE)
(approved on 02 February, 2000), maintenance of healing of EE and control of daytime and
nighttime heartburn symptoms in subjects with gastroesophageal reflux disease (GERD)
(approved on 12th June, 2001), pathological hypersecretory conditions including Zollinger-
Ellison syndrome (approved on 19th April, 2002). The delayed-release granules are intended to
be used for the same indications as the approved delayed-release tablets. The proposed treatment
regimen is as follows:

Treatment of Erosive Esophagitis: The recommended adult oral dose is 40 mg given once daily
for up to 8 weeks. For those patients who have not healed after 8 weeks of treatment, an
additional 8-week course may be considered

-Maintenance of Healing of Eroswe Esophagitis: The recommended adult oral dose is P 40 mg,
taken daily

Pathological Hypersecretory Condxtlons Including Zollinger-Ellison Syndrome (ZES): The
dosage in patients with pathological hypersecretory conditions varies with the individual patient.
The recommended adult starting dose is 40 mg twice daily. Dosage regimens should be adjusted
to individual patient needs and shduld continue for as long as clinically indicated. Doses up to
240mg daily have been admlmstered Some patlents have been treated continuously for more
than 2 years.

Regulatory Background of thiSNE



The current application (NDA 22-020) for the pantoprazole sodium delayed-release granule oral
formulation (equivalent to 40 mg pantoprazole) is intended to be an alternative to the marketed
delayed-release tablet formulation for patients who are unable to swallow the tablet (e.g. patients
with esophageal structural anomalies and geriatric patients). The applicant has proposed the
following three methods for administering the granules: a) oral administration in apple sauce b)
oral administration in apple juice and c) administration through a nasogastric tube.

The key element of the clinical development program supporting this current NDA is the
pharmacodynamic comparability study designed to bridge the proposed delayed-release granules
formulation to the marketed tablet formulation. A similar pharmacodynamic (PD).bridging
approach utilizing the endpoint of pentagastrin-stimulated MAO has previously been used to link

_ the intravenous and oral routes of pantoprazole administration [Protocol 3001K1-309-US (GMR-

32141], to support the application for intravenous use of pantoprazole sodium for treatment of
patients having GERD with a history of EE, as an alternative to oral therapy in patients who are
unable to continue taking pantoprazole sodium delayed-release tablets, (22nd March, 2001). A

- On June 18™, 2004, the applicant submitted a background package (submitted to IND 68,011

SN0017) for a meeting with the FDA that was to take place on 21 July 2004. In the background

- package Wyeth asked if the Agency agreed with a proposed PD equivalence approach to

demonstrate the equivalence between the commercial pantoprazole sodium granules and the
marketed delayed-release tablet. On 12 July 2004, FDA faxed their responses to questions in the
background package. The response to the question with regards to the proposed PD equivalence -
approach was as follows: _ ' '

“Yes. When the application is submitted, please also submit relevant PK study
reports”.

- Therefore the Agency did give a positive respdnse to the PD equivalence approach provided that

the relevant PK study reports were also submitted.

2.2 General Clinical Pharmacology

Q.  What were the design features of the clinical pharmacology and/or pivotal clinical
studies used to support efficacy and safety? ' '

The design of the two pivotal clinical studies conducted was as follows:

Table 1: Pivotal Clinical Pharmacology Studies

Study Number Study Description Number of
. » : : " Subjects
© 3001B1-332-US A randomized, 2-period, crossover, pharmacodynamic comparability 76
study comparing a pantoprazole sodium delayed-release granules ‘ '
formulation to the currently marketed tablet formulation in subjects
with GERD and a history of erosive esophagitis (EE).
3001B1-1 16§US An open-label, randomized, 3-period, crossover, bioequivalence study 25

of the to-be-marketed formulation of pantoprazole sodium delayed-
release granules administered in 3 dose regimens to healthy subjects.




Q. What was the basis of the pharmacodynamic endpoint(s)?

The basis of using pantoprazole in the treatment of GERD and associated symptoms is the ability
of this PPI to inhibit gastric acid secretion. The pharmacodynamic endpoint used in the PD
comparability study was based on the amount of gastric acid secretion determined. Gastric acid
secretion can be assessed by pH measurements (stomach, esophagus) or measurement of acid
output. Of these two measurements, gastric acid output (GAO) is considered to be more precise
than the pH measurement. This is because gastric acid output (GAO) is the product of volume
and hydrogen acid ion concentration (assessed by titration to pH 7.0). This measurement is
believed to more accurately reflect the amount of gastric acid secreted than simple pH -
measurements, which do not account for differences in the volume secreted. In addition, the pH
measurement may vary. depending upon the position of the pH probe.

The suppression of pentagastrin-stimulated maximum acid output (MAO) from hour 23 to 24 at
steady state, defined as the 24-hour period starting at the time of administration of the seventh
dose of pantoprazole, was the primary PD endpoint in the PD comparability study. The
applicant stated that this endpoint was chosen to demonstrate pharmacodynamic (PD)
comparability because inhibition at the end of the dosage interval, once at steady state, can
assure gastric acid control during the entire 24-hour period.

0. Are pantoprazole sodium delayed-release granules pharmacodynamically comparable
to the approved tablets?

No the granules are not pharmacodynamically comparable to the tablets. In study # 3001-B1-
- 332-US, although the overall mean + SD for MAO from all subjects (7.11 + 4.98 mEq/h and -
"7.29 £'4.77. mEqg/h) for the granule formulation and the tablet formulation, respectively) was
somewhat similar, the statistical analysis using the one-sided t-test or signed rank test to establish
therapeutic comparability was not an acceptable approach. In addition, the integrity of the A
pharmacodynamic comparability study (# 3001-B1-332-US) could not be established because of
insufficient method validation, calibration, quality control and documentation identified by a DSI
audit.
Study # 3001-B1 332 US was a multiple-dose, randomized, open -label, 2-period, crossover
pharmacodynamic comparability study in subjects (n=76) with GERD and a history of Erosive
Esophagitis (EE). This study compared a 40-mg dose of the pantoprazole sodium delayed-release
granules administered on a teaspoon of applesauce and the currently marketed pantoprazole
sodium delayed-release 40-mg tablet. The subjects were instructed to take study medication half-
hour before breakfast. The primary pharmacodynamic endpoint was the suppression of
‘pentagastrin stimulated maximal acid output (MAQ)at steady state (from hour 23 to 24)
- following administration of a 40 mg dose of each formulation once daily for 1 week. There was a
washout period between each treatment period of 14 to 21 days. The primary populatlon
analyzed in this study was the modified intent-to-treat (mITT) population. The mITT populatlon
included all randomly assigned subjects who took at least.1 dose of test article in each of the
treatment periods and had. pentagastrln -stimulated MAO data after the last dose of test article for
both treatment periods.
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The results of this study as shown in the table below suggest that the mean MAO for the granule

and tablet pantoprazole sodium formulations were numerically similar in their ability to suppress
MAO in subjects with GERD.

Table 2. Summary Statistics for Maximum Acid Output (mEg/h) by Formulation, Modified
Intent-to-Treat (MITT) Population

Statistics Granule 40 mg ‘ Tablet 40 mg

N 52 : 52

Mean £+ SD 7.11+4.98 . 7.29+4.77
Median e . L 6.69 T 6.85

Min, Max - 0.56, 23.62 . ’ 0.58, 18.96

Abbrev_iations: SD=standard deviation; Min=minimum; Max=maximum. Source: Table9.4.1.1.-2

- However, the statistical analysis using the one-sided t-test or signed rank test to establish

therapeutic comparability was not an acceptable approach. The hypothesis testing used was a
one-sided test and not a comparability test (i.e. 2 one-sided test approach). This was confirmed
with the statistical reviewer Dr. W. Chen. The unacceptability of this approach was previously
conveyed to the applicant during a teleconference held with the FDA on June 23" 2005 and it
was again conveyed to the applicant on July 20™ 2005. Specifically, the FDA stated the
following:

FDA Response:

3 Ascmveyedtﬂymdnungmﬂmﬂ Mtdxmfum Tt it is not possible to
establish pharmacodynamic equivalence dus to technical imitations of the

pharmacodynamic nalysis, then astablishing therapentic comparability using 2 one-sided
t-test or signed rank test is not an acceptable approach,

Reviewer’s Comments.: The applicant did not provide a rationale as to why they decided to still
use the one-szded test.

2.5 General Biopharmaceutics:

Drug Product Com_poSition:

- Table 3: Composition of Pantoprazole Sodium Delayed-Release Granules

Component . o Quantity P
= B 2 ,

Pantoprazole Sodium Sesquihydrate : 45.11°

Microcrystalline Cellulose - e e




TN

Crospovidone I

Hypromellose £

bt

Sodium Carbonate, [, )

Polysorbate 80

c 3 wh

C 2 L 3
o '
Methacrylic Acid Copolymer ¢ - , r'

Triethyl Citrate
c J

'n

=

J

l Fill Weight E ' | P
NA = Not applicable; a. Quantity of Pantoprazole Sodium Sesquihydrate (MW=432.4) is equxvalent to 40 mg
pantoprazole (MW=383.4); [ .

A Was bioequivalence demonstrated between the to-be-marketed granules and the
" marketed tablet formulation conducted?

No, the applicant stated that the conventional bioequivalence approach was considered but was
judged not to be appropriate for this clinical program. The delayed-release granule dosage form
was chosen because of its feasibility for oral administration of pantoprazole sodium to those who
are unable to swallow the delayed-release tablets, not because of its potential for producing an
‘exactly matched PK profile to that of the delayed-release tablet formulation.

The apphcant stated the following:

Itis cqncetvable that the gratiule JSormulation may differ from the tablet formulation
only in the way individual portions of a given dose are dispersed along the
gastrointestinal tract following dose administration.

Tl



This concept is supported by the PK data that was reported in a pilot bioequivalence
study performed with a prototype granule formulation [Protocol 300141-114-US ¢z 2
53163)] compared to the delayed-release tablets. There was similar AUC but a lower
Cwmax with the granule formulation compared to that of the delayed-release tablet. The
lower Cmax with the granules was anticipated, based on the way each formulation travels
through the gastrointestinal tract. It is conceivable that granules can be dispersed rapidly and
relatively evenly along the gastrointestinal tract in a manner less dependent of gastric emptying
than the intact tablet. As a resull, the drug release/absorption phase for the granules is longer,
resulting in a flatter plasma concentration-time curve (lower Cmax), as compared to the tablet.
For AUC, the 90% confidence interval (CI) for the ratios of the geometric means of the
granules sprinkled on applesauce to the tablet was 84.7% to 95.9% and for the pantoprazole
sodium granule suspension to the tablet was 88.1% to 99.8%; both of these sets of confidence
intervals were within the bioequivalence limits of 80% to 125%. For Cmax, the 90% CI was
55.6% to 70.0% for the ratio of granules sprinkled on applesauce to tablet and was 58.9% to
74.1% for the ratio of granule suspension to tablet. The pantoprazole sodium delayed-release
granules did not meet the criteria for bioequivalence limits for Cmax.

Furthermore, given that pharmacodynamic comparability has been established
between the IV and oral tablet administration, it is also conceivable that the somewhat
different pattern of absorption may not affect the ability of the delayed-release granule
Jormulation to suppress acid secretion over the prescribed dosing interval as compared
to the delayed-release tablet formulation.

Reviewer’s Comment. The statement by the applicant above indicates that the results of the
bioequivalence study conducted with their pilot formulation contributed to their decision to
conduct a PD comparability study instead of a BE study. It should be noted that the data from
the BE study could only be used to support development because there were some differences in
the pilot formulation used and the to-be-marketed granule formulation (TBMF). The sponsor did
not conduct any BE study to link the pilot formulation to the TBMF either. For the pilot granule

' formulation, . a
c | 3
C 3 and to match the pantoprazole sodium delayed release tablet
SJormulation. Additionally, [~ 7 i b |
" qualitatively match the enteric coat of the tablet. < =
o 7 Therefore, the BE data obtained with

the pilot formulation could only be used to assist in the development of the. granule formulation.
However, the applicant should have considered conducting a BE study between the granule and
tablet or their pilot formulation and the TBMF to provzde a more robust clinical bridge (for
safety and efficacy) data. :

Q. Were various dosing admlmstratton methods btoequtvalent?
Study # 3001B1-116-US demonstrated that pantoprazole sodium delayed release granules
administered with apple juice were found to be bioequivalent to the granules administered with .
applesauce. However, administration the granules delivered via NG tube in apple juice to
_ granules in applesauce were not bioequivalent because of the data from 3 subjects who only
“.received a small fractlon of the dose due to trappmg of the majonty of the dose in the clogged

b(4)
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NG tube. Exclusion of these three subjects from the statistical analysis resulted in the
bioequivalence of the granules administered via the NG in apple juice to granules administered

with applesauce.

Study # 3001B1-116-US was an open-label, single-dose, randomized, 3-period crossover study

in 25 healthy subjects. Each subject received a single 40 mg dose of pantoprazole sodium

delayed-release granules under fasting conditions sprinkled over applesauce (Treatment A),

mixed with apple juice (Treatment B) and administered through an NG tube (Treatment C). Each
period was separated by a washout interval of at least one day. A summary of the PK parameters
and the 90% CI are shown in the table below:

Table 4: Summary of the Pharmacokinetic Parameters For Pantoprazole Granules(n=25)

- max lag max AIJC‘T AUC :
Reglmen - (ng/mL) (h) (h) ‘ (h) (ng.h/mL)
Granules in Mean + SD’ 1969 + 670 0.50 | 2.0 3993+ 1517 4029+ 1521
applesauce
Granules in apple Mean + SD 1863+ 456 0.50 | 2.5 3841+ 1420 3890+ 1422
juice .
Granules in NG tube | Mean + SD 1961 + 897 1.0 | 2.0 3606 1991 3638 +1998
Geometric Mean Ratio 9788 - | 97.70 98.08

) e 88.24 7742 7772
Geometric Mean Ratio
90% CIb 85.07-112.62 -— — | 8490-11242 | 8533-112.72 ¢
c 67.84—114.77 - — | 58.66-1021 59.13 - 102.14
190% C1 8 8 8

to applesauce

: '_a median values reported for tlag and tmax. b: Ratio.of granules in apple juice to applesauce c:'Ratio of granules in NG tube

Table 5: Summary of Pharmacokinetic Parameters for Pantoprazole Granules (N =22; 3 subjects

excluded)
Regimen® Cmax (ng/mL) tlag (h) tmax (h) | AUCT (ng.h/mL) | AUC (ng.h/mL)
Granules in _ - . A

. applesauce (GAS) 1969 + 690 0.50 20 3973+ 1526 4008+ 1529
Granules in apple 1913+ 447 0.50 25 3936+ 1485 3985 1486
juice (GAJ) :

| Granules in NG tube A o 3 o
1 (GNG) - 2182 +697 1.0 2.0 4029+ 1721 4063 £1725

10



P

Geometric mean
ratio®

(GAJ) 101.97 100.05 100.42
Geometric mean 113.39 99.96 99.94
ratio®

(GNG) 90% CI’ 92.4-1125 94.4 —106.1 94.8 — 106.4
(GAJ)

90% CI* (GNG) 102.7-125.2 94.3 — 106.0 94.3 - 105.9

a: Values are expressed as mean + SD, except for tlag and tmax b for which medlans are reported: Ratio of granules in

' apple juice to applesauce c Ratlo of granules in NG tube to applesauce;

7

Reviewer’s Comments: The data in the tables above demonstrates the Jollowing:

o For Cup A UCT, and AUC, the 90% CI’s for the ratio of the geometric means of the
granules in apple juice to granules sprinkled on applesauce are within the BE limits of

80-125%.

o The 90% CI’s for the ratio of the geometric means for Cya,, AUCyr, and AUC, of the
granules delivered via nasogastric (NG) tube to granules in applesauce were not wzthm

_ the BE limits of 80-125% when all subjects were included.

e However, the exclusion of the three subjects who only received a small fraction of the
dose due 1o trapping of the majority of the dose in the clogged NG tube resulted in the
90% CI’s for the ratio of the geometric means for Cyay, AUCT, and AUC, of the granules
delivered via nasogastric (NG) tube to granules in applesauce being within the BE limits

of 80-125 %.
* However, the applicant noted that the Cmax ratio of the geometric means of the

pantoprazole sodium delayed release granules administered through an NG tube reached
the upper bioequivalence limit of 125 % (i.e. 125.2 % ). The applicant stated that this was
probably because an NG tube administration produced relatively narrow distribution of
the granules along the Gl tract resulting in slightly higher Cmax values. compared with.

granules administered with applesauce or apple juice.

» Although exclusion of the 3 subjects resulted in bz_oequzvalehce, there could still be the
concern that administration through the NG tube may not be interchangeable with
sprinkling on applesauce due to problems with clogging of the NG tube. Therefore, this

delzve}y method of admznzstratlon may not be approprlate

2.6 Analytlcal

0. Were the analytical methods used for the determmatton of, pantoprazole in gastric fluid
adequately valldated ?

No, the analytlcal method used for the determmatmn of pantoprazole in gas’mc fluid Wwas not

adequately validated.

11




Method The titration of the gastric secretion to a pH of 7.0 will measure Total
Titrable Acidity, the amount of free HCL plus all other acids contained
in the sample (including bound H" such as protein) by titrating gastric
sample to PH 7.0 with 0.1N sodium hydroxide and recording the volume
of NaOH titrated.

Matrix Gastric Fluid

Accuracy (% ND

Theoretical)

Precision (% CV)

Within-Day 1%

| Between-Day 1.2%

Standard curve range

No standard curve range. Only one titration check (1 mL 0.1N HCI

diluted with 9 mL of water). This was however, not representatlve of ‘

L the study samples
Sensitivity (LOQ) ND
Selectivity ND
Recovery - ND
Stability ND
Conclusion

Methed validation is not acceptable

ND=Not determined

Reviewer’s Comments. In addition, an audit by the Division of Scientific Investigations (DSI) of
the clinical and analytical portions of the pharmacodynamic comparability study (# 3001BI-
332-US) found that the analytical data for the primary pharmacodynamic endpoint (MAO) was
not acceptable for review. This was because of insufficient method validation, calibration,

quality control, and documentation. Therefore, data JSrom study 3001-B1-332 cannot be used to
support this NDA. Without valid PD comparability data, or data demonstrating bioequivalence
to the reference listed drug product, the safety and eﬂ cacy of pantoprazole delayed release
granules cannot be determirned.

0. Were the analytical methods used tforv the determination of pantoprazole in plasma
adequately validated?

Yes, the analytlcal method used for the determination of pantoprazole in plasma was adequately
validated.

Method LC/MS/MS

Compound Pantoprazole
-Internal Standard : fanl 7
Matrix Plasma

Accuracy (% Theoretical) ‘

Within-Day - -13.65 % t0 12.13 %
Between-Day - -0.76% to0 4.96 %
Precision (% CV) : '
Within-Day 2.16 %109.48%
Between-Day 345%1011.81% :
Standa¥d curve range '10-500 ng/mL (" > 0.994)
Sensitivity (LOQ) 10 ng/mL

12
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Selectivity No significant peaks at the retention times of
pantoprazole and the IS were observed

Stability Less than 10 % degradation was obtained following
Freeze/Thaw (human plasma; -20 °C/37 °C) 4 cycles and
Freeze/Thaw (human plasma; -20 °C/Room Temperature) 3
cycles

Long-Term (plasma; -20 °C) 44 days resulted in less than 5 %
degradation)

Conclusion Method validation is acceptable

3 Labeling Recommendations:

The applicant’s key label recommendations and product characteristics for PROTONIX
o (pantoprazole sodium) Delayed-Release L 3 were as follows:

~ Clinical Pharmacology: , _ L
¢ - PROTONIXi (7 ~ —gare bioequivalent when administered orally in
applesauce or apple juice, 2 through a nasogastric tube :

‘ Dosage and Administration:

-

=

C 2

Reviewer’s Comments: Labeling recommendations are deferred until after the applzcam‘
provides adequate data to support this NDA.

4 | Appendix

4.1 Pharmacometncs Consult None required since there was no PK/PD or POPPK data
' submltted S ‘- :

4.2 DSI Consult:

MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION :

-CENTER FOR DRUG EVALUATION AND RESEARCH

' DATE December 22, 2006
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TO: Mary H. Parks, M.D., Director

Division of Metabolism and Endocrinology Products

FROM: Michael F. Skelly, Ph.D., Pharmacologist

Division of Scientific Investigations (HFD-48)

THROUGH: C.T. Viswanathan, Ph.D., Associate Director — Bioequivalence

Division of Scientific Investigations (HFD-48)

SUBJECT: Review of EIRs Covering NDA 22-020, Protonix Delayed Release « =
(pantoprazole sodium), Sponsored by Wyeth Pharmaceutical Inc.

At the request of DMEP, the Division of Scientific Investigations audited clinical and analytical
portions of the following bioequivalence study. Study# 3001B1-332-US: A Randomized, 2-
Period, Crossover, Pharmacodynamic Comparablhty Study Comparing a Pantoprazole Sodium

Spheroid Formulation to the Currently Marketed Tablet Formulation i in Subjects with GERD and. |

a History of Erosive Esophagitis. Following the inspection at = b
C _ , o ' = no Form

FDA 483 was issued. Following the inspection at” = o |
o 7 Form FDA 483 was issued. The objectionable

observations and our evaluation are provided below:

a - _ ]

1. Failure to demonstrate the performance of the assay for titratable acid in gastric
aspirates

A. Individual runs were not conducted Wlth calibrators and quality control samples at
multiple concentrations. Runs were accepted on the basis of a single “titration check”
sample, consisting of 0.1 N HCI in water.

B. There was no demonstration that the assay was not affected by shipment of sample tubes
with dry ice, or the presence of particulates, salts, and other normal constituents of gastric
fluids. Some samples were shipped frozen from the clinical sites in dry ice, in vxolatlon of
the protocol. Samples were not centrifuged or filtered to remove particulates.

C. There was no evaluation of recovery of HCl added to samples of gastric aspirates.

D. There was no measurement of, or adjustment for, titratable acid in reagent blanks.

" E. The assay did not confirm increased acid secretion in a “maximal acid output”

validation sample relative to its “basal acid output” validation sample. The single samples
were used for evaluating storage stability. The stimulation for the maximal acid output
sample was said to be “cephalic-vagal” stimulation, without a further definition available
from the outside collection site. Although it was recognized at the time that the stimulation
failed to increase acid output, and possibly caused samples to be dlluted with saliva, the
stability experiment was not repeated.

Thus, the assay method for the pharmacodynamic endpoint measurement was not calibrated in

~ each run, and there were insufficient quality control samples during the study either to

demonstrate accuracy and precision or to justify run acceptance. The "titration check” sample
and a single sample each of gastric aspirate for "basal acid output” and "maximal acid output”

‘were not representative of the study samples, and do not suffice to validate the assay.

2. Failure to retain records of laboratory operations performed for validation and testing.

Only observations, intermediate calculations, and reported results were retained.

There were almost no details of how personnel actually did the validation and study testing.

14
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3. Two runs were accepted although the “titration check” results were outside the specified
acceptance limits & -2 of true concentration). Examples: two runs on 7/15/2005 h(4)
Personnel did not TC_]CCt these runs, and re-assay the samples as required by the established

procedure.

4. The analyst did not sign and date all original data entries on the day of acquisition.

Example: One set of initials for work dated 8/25/05 and 8/26/05

In the example, the data entries on each day are not attributable to an individual analyst.

5. Only the first page of autotitrator displays was printed. The second page, with data for

titration to the pH 7.0 endpoint, was not printed. The acid output calculations relied solely

on titrations to pH 7.0. The page containing the crucial data was not printed. Only a

handwritten entry documented the instrumental result. DSI reviewed = 22 response to the h(4)
observations; the response does not contrad1ct the observations. ' N

Conclusions:

DSI recommends that the analytlcal data for the pharmacodynamic endpomt in study 3001B1-

332-US are not acceptable for review, because of insufficient method validation, calibration,

quality control, and documentation. After you have reviewed thlS transmittal memo, please

append it to the original NDA submission.

Michael F. Skelly, Ph.D.

Pharmacologist o

Page 4 of 4 - NDA 22-020, Protonix Delayed Release ; a

Sponsored by Wyeth Pharmaceutical Inc. ' : .-

Final C]assnficatlons '

NAI- 2 o o | M‘A)
. o S :

VAI- =

4
_Recommendatmn Pharmacodynamic data from study 3001B1-332-US are not acceptable for

review.

cc:

DMEP/Moreno/NDA 22 020/
HFA-224

HFD-45/RF

HFD-48/Himaya

HFD-48/CF A
HFR-PA250/VanLeecuwen
HFD-SE1535/Frazier =
OCP/DCP3/Adebowale -

. Drafied: MFS 12/22/06

DSI: 5709; O:\BE\EIRCover\22020wye.pan.doc
FACTS: 755051

This is a: representatlon of an electronic record that was sngned electromcally and
this page is the manifestation of the electromc s1gnature

/s/

' Michael Skelly
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4.4  Individual Study Reviews:
Study #13001B1-332-US, CSR-62845:

| L | b(4
Title: A randomized, 2-period, crossover, pharmacodynamic comparability study comparing a : ( ) .
pantoprazole sodium spheroid (also referred to as granules) formulation to the currently marketed tablet

formulation in subjects with GERD and a history of erosive esophagitis (EE) '
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Objective: The objective was to demonstrate pharmacodynamic comparability between the to-be-
marketed pantoprazole sodium delayed-release spheroid formulation and the currently marketed
pantoprazole sodium delayed release tablet.
Study Site: Multi-center (All in the US)
Analytical Study Site: (C. . |
Study Period: (DATE OF FIRST ENROLLMENT) 05 Jul 2005
(DATE OF LAST COMPLETION): 28 Nov 2005
Study Design: This was a multiple-dose, randomized, open-label, 2-period, 2-sequence crossover study.
Each subject participated in the study for approximately 9 weeks, including up to a 3-week pre-study
screening period, two 1-week treatment periods separated by a washout period of 14 to 21 days, and a -
follow-up telephone assessment 12 to 18 days after the last dose of study medication.
* Study Population: Subjects (aged'18-65 years inclusive) with GERD and a history of EE
~ documented by endoscopy within 5 years before the screening visit requiring continued PPI
_treatment with a negative Helicobacter pylorz test (urease breath or CLO test) and serum gastrin
2150 pg/mL.
Test product, dose and mode of admmlstratlon, batch number: Pantoprazole sodium 40-mg delayed-
release spheroids for oral administration, (batch # 2005B0001). It was administered each morning
once daily %2 hour before breakfast for 7 consecutive days. The spheroid formulation was to be
sprinkled on a teaspoonful of applesauce followed by water (~240 mLs). It should not be
chewed and it should be taken within 2 hours of preparation.
Reference therapy, dose and mode of administration, batch- number: Pantoprazole sodium 40-mg
delayed release tablets for oral administration, (batch # 5001499268). It was administered each
morning once daily %2 hour before breakfast for 7 consecutive days. The tablet formulation was
to be taken with water (~240 mLs).
Each dose was to be preceded by an overnight fast of at least 8 hours. The first dose was
administered at the study site under the direction of the investigator or designee. The seventh
dose was also administered to the subject by the study staff. The subjects were instructed to
return the study medication packages and any unused test article when they returned to the clinic
on day 6 of each treatment period. Each subject was randomly assigned in a 1:1 ratio to one of 2
treatment sequences. ‘ :

Other Dugs Permitted
Gelusil antacid tablets (Batch # 03434B and 14745B, Pfizer market Product) were dispensed durmg the
screenmg period.

 Gelusil tablets were to be taken as needed for rehef of heartbum acid regurgitation, or related
symptoms that lasted for 5 or more minutes, but not within 8 hours before any pH-metry
evaluation or during the 24-hour pH measurements (i.e. after § PM on day 6) or GAO output
measurements. The subjects were instructed not to resume use of Gelusil until after each GAO
-assessment was completed. -
*  Gelusil was to be taken between evaluations and during the washout period. The subjects were
not to take more than 12 Gelusil tablets in a 24-hour period.
e The subjects were instructed to call the study doctor if any of the symptoms lasted for more than
3 days. .
Pentagastrin: Pentagastrin (250 mcg/mL, batch # 1B, ; ' -
- 3 was administered subcutaneously at a dose of 6.0 mcg/kg immediately after collection of the
BAO samples. Screening laboratory evaluations included fasting serum gastrin. This test was performed
when the subject first presented for screening. If the result of the fasting serum gastrin was <150 pg/mL,
then the subject was eligible for enrollment. If the value was >150 pg/mL, the test was repeated after the
subject had been off PPIs for at least 14 days and off H2RAs for at least 3 days.
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Sample Size and Power

From a previous study (3001K1-309-US), the mean and the standard deviation for the derived
variable (MAOspheroid - 1.2*MAOtablet ) to be used for testing PD comparibility is around —
1.45 and 2.68, respectively. The mean represents approximately 20% of MAOtablet. Therefore,
with a sample size of 45 evaluable subjects, the statistical power for detecting a 20% difference
in MAO is expected to exceed 90% at the 0.05 significance level. Approximately 55 subjects
will be randomized to ensure that at least 45 individuals have evaluable PD data for both
treatment periods.

Pharmacodynamlc assessment methods

. Procedure for Day 7 , '

1. Record vital signs approx1mately 1 hour before admmlstranon of study medication.

2. Insert pH probe approximately 1 hour before administration of study medlcatlon and begm
- pH monitoring.

3. Administer study medication. _ _

4. Serve breakfast approximately % hour after study drug administration.

5. Serve lunch approximately 5 hours after study drug administration.

6. Serve dinner approximately 10 hours after study drug administration.

Procedure for Day 8

1. Record vital signs.

2. Discontinue pH monitoring approximately 21 hours aﬁer administration of study medication
and remove pH probe.

3. Insert NG tube_during hour 21.

4. Immediately before the end of hour 22, evacuate gastric contents.

5. Collect all gastric secretions during hours 22 to 23 for determination of BAO

6. At hour 23, administer pentagastrin.

7. Collect all gastric secretions during hours 23 to 24 for determination of MAO.

8. Remove the NG tube at the end of the gastric secretion collection period.

PD Sampling and Analytical Method: During the BAO and MAO collection periods, gastric secretions
were continuously collected by intermittent suction so that all gastric juice was removed for the duration
of the acid collection period. Aliquots of the secretions were collected every 15 minutes for 1 hour for
both BAO and MAO. The gastric aspirate samples were analyzed for total acid content by titration to pH
7.0 by the central laboratory. o :

Pharmacodynamic End-Points

"Primary: The suppression of pentagastrin- stlmulated MAO from hour 23 to 24 at steady state,
defined as the 24-hour period starting at the time of administration of the seventh dose of
pantoprazole, was the primary PD variable

Secondary pharmacodynamic variables included the following:
~® Basal acid output (BAO) at steady state.

o Integrated gastric acidity (AUC of the standardized hydrogen ion concentration versus
time from 0 to 24 hours at steady state).

-¢ Mean and median intragastric pH.
e Mean and median intraesophageal pH.
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s Percentage of time that intragastric pH was >3 and pH was >4.
e Percentage of time that intraecsophageal pH was <4.

e Number of reflux episodes.

e Number of reflux episodes longer than 5 minutes.

¢ Duration of the longest reflux episode.

Statistical Analyses: Pharmacodynamic parameters were analyzed for 3 populations: modified intent-to-
treat (mITT), valid-for-efficacy (VFE), and intent-to-treat (ITT). The primary population for PD
analysis was the modified intent-to-treat (mITT) population because MAO data in both periods
were needed in order to perform the statistical comparisons: The mITT population included all
randomly assigned subjects who took at least 1 dose of test article in each of the treatment

~ periods and had pentagastrin-stimulated MAO data after the last dose of test article for both
treatiment periods. Some gastric acid specimens were handled improperly during the study. The -
MAO and BAO measurements from these specimens were considered invalid data (not qualified
for mITT and valid-for-efficacy [VFE] analyses). '

Baseline Comparisons:

Baseline comparisons were made for the safety, mITT, VFE, and ITT populations. Baseline demographic,
disease characteristics, and other background medical history information were summarized to evaluate
the comparability of treatment sequences. The Fisher exact test was used for variables reported as
nominal attributes (e.g., sex, race, ethnic origin, and degree of EE), and analysis of variance (ANOVA)
with sequence as a factor in the model was performed for continuous variables such as age, weight,
height, and body mass index for the comparlsons of baseline parameters between the 2 sequences.
Prlmagz Efficacy Analyses:

The primary efficacy statistical analysis consisted of a comparison of the primary-endpoint
(MAO) between the marketed tablet (reference formulation) and the spheroid formulation (test
formulation) in the mITT population. MAO was the average of the four 15-minute collections
(mEg/h). If one 15-minute collection was missing, then the average of the remaihing collections
was used for the MAO value. If more than one lS-mmute collectlon was missing, the MAO
value was set to missing.

PD comparability was determined for MAO using the approach (1-sided t-test or signed rank
test, as appropriate) used in study 3001K1-309-US, in which the comparability of the IV and
tablet formulations was demonstrated (Reviewer’s Comment.' this was reviewed by Dr. Hugo
Gallo-Torres and found acceptable). The comparison in the current study was based on the
difference between the value following the last tablet dose and the value following the last
spheroid formulation dose. :

The null hypothesis tested was:

Ho: MAOspheroid - MA Otablet =20.2 MA Otablet

and the alternative hypothesis was:

~ Hi: MAOspheroid - MA Otabtet <0.2 MAOtablet.

Or equivalently, _

Ho: MA Ospheroid - 1.2 MAOtablet 20 versus Hi: MAOspheroid - 1.2 MAOtablet <0.

The normality of the dlfference was tested at an alpha level of 0.05 using the Shapiro-Wilks test.
If the assumption of normality was not rejected, the p-value from the 1-sided t-test was reported.
Otherwise, the p-value ﬁ'om the nonparametrlc statistics (Wllcoxon signed-rank test) was
reported. o
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If the null hypothesis was rejected at an alpha level of 0.05, it was concluded that the acid output
for the spheroid formulation was at most 20% greater than that of the tablet formulation and
therefore, the 2 formulations of pantoprazole were comparable. The descriptive summary

statistics (eg, n, mean, standard deviation [SD], median, and range) was also provided for each

period and treatment sequence. Additionally, the carryover and period effect was tested using the
mixed model by using formulation, period, and sequence as fixed effects, and subject within

sequence as random effect.

Reviewer’s Comments: This statistical test is not acceptable. The applicant was told at previous

meetings that (June 23" and July 20™, 2005) that a one sided t-test would not be an acceptable

approach for establishing therapeutic comparability).

Secondary Efficacy Analyses: The analysis for the secondary endpoint (BAO) was similar to that -

described above for the primary endpoint (MAO). The adjusted means, the mean difference, and

its 2-sided 95% CI between formulations for the percentage of time that intragastric pH was >4
were obtained for the mITT pH population from the mixed model by using formulation, period,

and sequence as fixed effects, and subject within sequence as random effect. Descriptive

statistical summaries are presented for all other secondary endpoints.

Handling Dropouts or Missing Data

For the ITT population, if a subject had a missing MAO or BAO value for 1 of the periods, the

mean value of the MAO or BAO from the same sequence and period was assigned (imputed). If
a subject had data for only 1 period, but not for the other, the subject was excluded from the
mITT and VFE population analysis. If a subject’sgastric acid specimens were handled
improperly, the MAO and BAO data from those spec1mens were excluded from the mITT

population analysis.

Results:

Number of Patients 15er Site:

Svbjerct Participation Status
Summary of Subject=s by Investigator

Completion

: . h Rumber of
‘Investigator Status Population Subjects
C j Cnmpl;:t.ez Safevy 5
Eariy Piscontinumr SFail 13
: Early Biscorptimier Safety G
C 3 Compileter Safery - - T
Early Discontinuer SPail 5
! ’] Compintex Bafety i ig
g Darly Discontinuer Fail 9
Early Discontinuer Jab=ry 2
Z j Completer Safety i1
- Early Disconbinucx SEail e
Early Discontinuer 3afety
Z ' ! Complster . BSafesy ’ 12
Early Discoesinuer . BFail 7
Barly Discontineer Safety 2
C l Cnﬂ.nplmz Safesy 8
Early Discontinuer SPail 2
Early Discontinuer Safery 1
. -7 SPail 2

Eazly Piscontinuex
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Patient Disposition:

Fignre 8.1-1: Subject Disposition and Study Population

Subjects Screened
{N=113)
Screen Faihees
M=37)
Subjects”
{N=76)
Safety Populabion
Early Discontinuation
{N=16)
Subjects Completed
{N=60)
Unaccepiable samples®
{N=8) |
miTT Popudation
{N=52)
SphiTab (M=28)
Tak/Sph {N=24)
Protocol Violation
N=1)

VFE Populalion

{N=51)
SphiTab (N=27)
TabiSph N=24)

Abbreviations: mITT=modified intent-to-treat, Sph=spheroid; Tab=tablet; VFE=valid-for-efficacy; ITT=intent-to-treat.; a. A total of 71 patients
comprised the ITT population (at least 1 dose of test article and had at least | MAO measurement); b. These subjects were excluded from the
mITT population due to improperly handled gastric specimens (received at ambient temperature for 1 or both treatment periods).

Five (5) subjects in the safety population were excluded from the ITT population because they did not
complete at least 1 MAO measurement. A total of 71 subjects who took at least 1 dose of test article and
had at least 1 MAO measurement comprised the ITT population: 37 subjects (97%) in the spheroid/tablet
treatment sequence and 34 subjects (90%) in the tablet/spheroid treatment sequence.
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Eight (8) subjects in the safety population were excluded from the mITT population because of
improperly handled gastric specimens (received at ambient temperature for 1 or both treatment periods).
Sixteen (16) subjects in the safety population were excluded from the mITT population because they did
not complete MAO measurement for both treatment periods. Therefore, 52 subjects who took at least 1
dose of test article in each of the treatment periods and had pentagastrin-stimulated MAO data after the
last dose of test article for both treatment periods comprised the mITT population: 28 subjects (74%) in
the spheroid/tablet treatment sequence and 24 subjects (63%) in the tablet/spheroid treatment sequence.

One (1) subject in the mITT population was excluded from the VFE population because the subject took a
prohibited medication before the H. pylori test. A total of 51 subjects comprised the VFE population: 27
subjects (71%) in the spheroid/tablet treatment sequence and 24 subjects (63%) in the tablet/spheroid
treatment sequence.

Demographic and Other Baseline Characteristics
The sponsor presented these data in a series of Tables, for the four populations studied (Safety, mITT,
VFE and ITT). All subjects were younger than 65 y (mean age of 44 y, range=21-63y), 55% were male
and 45 % were female, mostly white (75 %), with an average weight of 91.5 kg, height 170.9 cm, and
mean body mass index of 31.3 kg/m’. None of the subjects were known to have any illnesses at baseline
(other than a previous history of GERD) that might interfere with the activity of the study medication or
the interpretation of the results. Many subjects had a history of chronic, stable medical conditions that
would not interfere with the conduct of the study. Demographic and baseline characteristics of the
" subjects in the mITT and VFE populations did not differ appreciably from those of the safety population.
There were no statistically significant differences between treatment sequences in demographic or
baseline characteristics in the safety or other populations (mITT, VFE, and ITT).

Table 9.2-1: Demographic and Baseline Characteristics,
Modified Intent-to-Treat Population

Spheroid 40 mg Tablet 40 mg

/Tablet 40 mg /Spheroid 40 mg Total
Characteristic p-Value (n=28) (n=24) (n=52)
Age (years) '
N 28 24 52
Mean 0.149° 47.18 42.88 45.19
Standard Deviation 11.92 8.66 10.67
Minimum ' 21.00 29.00 21.00
Maximum 63.00 62.00 63.00
Median 48.50 42.00 44.00
Sex 1.000°
Female 12 (42.86) 11 (45.83) 23 (44.23)
Male Race 16 (57.14) 13 (54.17) 29 (55.77)

0.310°
Asian 2(7.14) 2(3.85)
Black or African American 1(3.57) 1(1.92)
Native Hawaiian or Other Pacific 1(3.57) 1(1.92)
Islander
Other 6(21.43) 3 (12.50) 9(17.31)
White Ethnic Origin , 18 (64.29) 21 (87.50) 39 (75.00)
1.000

40



Hispanic or Latino _ 12 (42.86) 10 (41.67) 22 (42.31)

Non-Hispanic and Non-Latino 16 (57.14) 14 (58.33) 30 (57.69)
Baseline Height (cm)
N 28 : 24 52
- Mean 0.961° 170.32 170.18 170.26
Standard Deviation 10.32 8.74 9.53
Minimum 151.13 ' 152.40 151.13
Maximum ) 189.23 190.50 190.50
Median 171.45 170.18 170.18
Baseline Weight (kg)
N 28 24 52
Mean 0.905% 89.63 90.23 89.90
Standard Deviation ' 16.14 19.91 17.80
Minimum 56.70 60.70 56.70
Maximum 130.00 129.50 130.00
Median 89.51 87.65 88.60
Body Mass Index (kg/m2)
N 28 24 52
Mean 0.917° 30.93 31.10 31.01
Standard Deviation : 5.27 6.40 5.76
Minimum 23.17 22.97 22.97
Maximum 44.89 45.31 45.31
Median 29.92 30.18 30.13
Degree of Erosive Esophagitis 0.662°
Deep Ulceration 2(7.14) 2 (3.85)
Superficial Ulceration 10% to 50% 7 (25.00) 6 (25.00) 13 (25.00)
Superficial Ulceration <10% : 19 (67.86) 18 (75.00) 37 (71.15)

a. One-way analysis of variance with treatment sequence as factor.
b. Fisher exact test p-value (2-tail).

Previous and Concomitant Medication:

Gelusil Usage: A total of 46 of the 76 subjects (61%) took concomitant Gelusil antacid during the study.
There were no statistically significant (p=0.736) differences between treatments in antacid use.
Non-antacid Concomitant Therapy: Excluding antacids, 43 of the 76 subjects received some type of
concomitant therapy during the study. The use of concomitant medications was generally low for both
treatment groups. Anilides (eg, acetaminophen) were the only concomitant medications used by more
than 15% of subjects in either treatment group. Anilides were used by 17% to 18% of subjects in each
treatment group. However, use of these concomitant therapies was also high before the start of the study.
Treatment Compliance:

Subject treatment compliance was assessed at the study site by a count of the test article. The last
dose of test article was administered at the study site. In addition, the dose schedule was tracked
by information recorded on the CRF (verbal information and review of medication diary).
Treatment compliance was 71% for 1 subject (332-006-0118) in period 1, 86% for 2 subjects
(332-005-0167 and 332-006-0092) in period 1, 86% for 2 subjects (332-002-0018 and 332-005-
0080) in period 2, and 100% for the remaining subjects. There were no exclusions based solely
on compliance. '
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Analytical Method Development and Validation: The principle of the analytical method used was the
titration of the gastric secretion to a pH of 7.0 to measure Total Titrable Acidity, the amount of free HCL
plus all other acids contained in the sample (including bound H+ such as protein). Calculate the Total
Acid (mEq) {= Acid concentration (mEg/L) x Total gastric sample volume (mL)} x 4 (aliquots obtained
over 60 minutes).

Acid Concentration (mEg/L) = Volume of NaOH (mL) x Concentration of NaOH (meq/L)/Volume of
gastric sample titrated (mL) L x 1000mL

Senstirvty
Method Validation Linear Range In-Process Assay
Biologieal Matrix  Analytical Site _ Reference Analyles)  Method (ngiml)  StudyNumber  Reference(s)
Ui :
Gastric secretion r Laborstory Test ~ Gastricacid  pHTitmtion, pHI163 J001BI-32US 77 2 Report
g Total Acidity 100 03-14-01
(Bee Appendix 1 (see Appendix 2)

Table 3.1-3: Summary of Resnlts of In-Process Titration Acid QC Standard for Total Acid for Basal Acid Output (BAO) and
Maximum Acid Output (MAO) Assays

Volume (mL) of
0.IN NaOH to
Neutralize Acid
Standard Assay Standard Standard Calcolated mEq/L  Precision  Accnracy
Protocol Nomb Analyte Preparation mEq/L by (MeantSD) (Mean £ SD) {%CV) (% Bias)
3001B1-332-US  Intra-assay
0.INHC1 1 mi 0.1IN HC! diluted 100 20 1.050110.0129 105.011 29 12 NA
Acid Standard with 9 mlL water :
Inter-assay
0.INHC1 1 mL 0.IN HC! diluted 100 19 1.0470+0.0104 104.70£1.04 1.0 NA
Acid Standard with 9 ml, water :
aNumber of assays

Reviewer’s Comments: The method is not acceptable. The analytical method validation was
inadequate. In addition, an audit by the Division of Scientific Investigations (DSI) of the
analytical portions of the pharmacodynamic comparability study (# 3001B1-332-US). The audit

found that the analytical data for the primary pharmacodynamic endpoint (MAO) was not

acceptable for review. Therefore the data obtained is not reliable.

Results of Efficacy Evaluations:

Table 9.4.1.1-1: Summary Statistics for Maximum Acid Output (mEq/h), Modified Intent-to-
Treat Population (mITT)
Sequence | Statistics Period 1 (Days 6-8) Period 2 (Days 6-8)
Sequence | Spheroid 40 mg Tablet 40 mg
N : 28 _ 28
Mean + SD 7.16 £ 5.07 7.54+4.80
Median 6.77 7.00
Min, Max 0.56,21.42 0.58, 18.96
ISquuence Tablet 40 mg Spheroid 40 mg
N .24 24
Mean + SD 7.01+4.82 ' 7.04£4.99
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Median 5.35 6.47
Min, Max 1.68, 18.81 0.70, 23.62

Abbreviations: SD=standard deviation; Min=minimum; Max=maximum.

Table 9.4.1.1-3: Statistical Analysis for Maximum Acid Output (mEq/h) (Spheroid 40 mg - 1.2 x Tablet 40 mg)

p-Value
- . : Wilcoxon
Analysis A Signed-Test for
Population N Mean Sb Median  t-Test Rank Test . Normality
ITT 71 273 4.73 221 0.000 0.000 0.283 -
mITT 52 -1.65 4.61 -1.34 0.006 0.002 0.104
VFE 51 -1.57 4.62 -1.33 0.010 0.003 0.091

Abbreviations: SD=standard deviation; ITT=intent-to-treat; mITT=modified intent-to-treat;
VFE=valid for Efficacy '

L

Applicant’s Conclusions:

For the mITT population, the comparability of the MA Ospheroid and the MAOtablet Was established
by rejecting the null hypothesis that they differed by more than 20% (p=0.006, t-test). The
assumption of normality for MAO was not rejected; the p-value from the one-sided t-test was
reported. These results demonstrate that the maximum acid output for the spheroid formulation
was at most 20% greater than that of the tablet formulation and therefore, the 2 formulations of
pantoprazole were comparable for the mITT population.

Reviewer’s Comments: The data above does not demonstrate PD comparability because the statistical
method used is a non-inferiority test and not a comparability test. To show comparability, the applicant
needed to do a 2-sided t-test. In addition, the reliability of the data cannot be established due to the
inadequacy of the analytical method validation.

Secondary Efficacy Endpoints:

Table 2.4.2-1: Summary of Pharmacodynamic Parameters by Formulation, in Modified
Intent-to-Treat Population (mITT): Study 3001B1-332-US

Number | MAO BAO Median - Median

Treatment of Intraesophageal Intragastric

Subjects pH : pH

Delayed-release granules 40 mg® 52°53° [ 7.11+£4.98 [ 0.74£091 | 5.62+0.56 4394+1.02
Delayed-release tablet 40 mg® 52°,53° | 7.29+4.77 | 0.58+0.63 | 5.57+0.52 4.11+1.19

Abbreviations: BAO = basal acid outpui; MAO = maximum acid output; mITT = modified intent-to-treat; SD =
standard deviation. a. Values are expressed as the mean % SD. b. Number of subjects for MAO and BAO in
mITT. c. Number of subjects for median intracsophageal pH and median intragastric pH in mITT.

that the mean BAO (mEqg/h) with the spheroid formulation was more than 20% of the mean BAO
with the tablet formulation. ' '

Applicant’s Conclusions:
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e The MAO for the 2 formulations of 40 mg pantoprazole was comparable for the 3
analysis populations (mITT, VFE, and ITT).
e There were no clinically meaningful differences in BAO between the 2 formulations for
the 3 analysis populations (mean and median BAO less than 1 mEqg/h).
Reviewer’s Comments: It should be noted that the mean BAO for the granules was higher than
that obtained with the tablets and this was statistically significant
o The 24-hour pH-metry also demonstrated similar results with the 2 formulations.
e Median intraesophageal pH, median intragastric pH, and percentage of time that
intracsophageal pH was <4 demonstrated no statistically significant differences between
the 2 formulations in the mITT population.

o The other secondary pH variables with greater varlablllty demonstrated 51m11ar results
between the 2 formulations.

Study # 3001-B1-116US

Title: ~An open-label, randomized, 3-period, crossover, bioequivalence study of the to be marketed
formulation of pantoprazole sodium enteric coated spheroids administered in 3 dose regimens to healthy
subjects

Study Objective(s) Primary: To determine the bioequivalence of the to-be-marketed formulation dosed
orally in 3 different regimens (sprinkled on applesauce, mixed with apple juice, and administered through
a nasogastric [NG] tube with apple juice). Secondary: To obtain additional safety and tolerability data of
pantoprazole in healthy subjects.

St‘udy period: 16 May 2005 to 28 May 2005 (Plasma sample analysis was from May 27™ 2005 to June
8™, 2005)

Study Design This is an open-label, randomized, 3-period, 6-sequence, crossover, single-center study in
healthy subjects. v

Study Population: ~25 healthy subjects enrolled and completed

Test Article: Pantoprazole 40 mg enteric-coated delayed release granules in capsules (Batch Number:
2005B0001 Formulation Number: 0932097V)

Dosage and Administration Each subject will receive single doses of the commercial formulation of
pantoprazole under fasting conditions. Each single dose will be separated by a washout interval of at least
1 day. Subjects will be randomly assigned to 1 of 6 of the following treatment sequences: ABC, BCA,
CBA, ACB, BAC, CAB

A: Single dose of pantoprazole spheroids sprinkled over applesauce.

B: Single dose of pantoprazole spheroids mixed with apple juice.

C: Single dose of pantoprazole spheroids mixed with apple juice and administered through an NG tube.
All treatments will be preceded by an overnight fast of at least 10 hours.

Pharmacokinetics: Blood samples will be obtained to determine the PK of each regimen.

Blood samples (5 mL) will be obtained within 2 hours before test article administration and 0.33, 0. 5 1,
1.5,2,25,3,4,5,6, 8, 10, 12, 16, and 24 hours after test article administration. A noncompartmental PK
method will be used to analyze the plasma concentrations of pantoprazole.

Bioanalytical Methodology: Plasma samples were analyzed for pantoprazole concentrations by a
validated LC-MS-MS method. The limit of quantitation was 10 ng/mL and the assay was linear up to
5000 ng/mL using 0.1 mL of plasma.

Statistical Analysis: The statistical analysis will consist of computation of the geome’mc means and
ranges of estimates of the primary PK parameters (Cmax, AUCT, and AUC), and comparison of the
parameter estimates between the test and reference treatments, which are pantoprazole sprinkled on
applesauce (reference treatment) and pantoprazole mixed with apple juice, and pantoprazole mixed with
apple juice and dosed through an NG tube (test treatments). The comparison will be made using an
analysis of variance. Additionally, least square geometric mean and 90% confidence limits for the test-to-
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reference ratios of the primary parameter estimates (Cmax, AUCT, and AUC) will be constructed on the
log scale using the 2, 1-sided test procedure. The test and reference treatments will be judged to be
bioequivalent if the 90% confidence limits fall within the bioequivalence interval (0.80, 1.25).

Results:

Subjects Excluded From the Pharmacokinetic Analysis: Subjects 0005, 0016, and 1005 were excluded
from statistical analysis as their NG tube was found to be clogged and total dose was not delivered into
the stomach. A report from the site monitoring visit from 22 Jun 2005 was attached that reflects the issues
related to these 3 subjects. - '

—

-,
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Table 7.2-1: Demographic and Other Baseline Characteristics

Protocol No: Identity of Subject Population: Study Status:

3001B1-116-US Safety Completed
Number of Subjects

Demographic Characteristic ‘ Enrolled Completed Discontinued

Total . . 25 25 0

Sex

Male 25

Female 0

Mean age, years 34.52 + 8.33

Age range )

<18 years v -0

18-45 years » 23 (92%)

46-64 years ) : 2 (8%)

>64 years 0

Ethnic origin

Black 17 (68%)

White ‘ 7 (28%)

Other 1 (4%)

Concomitant Therapy ' _ .
Three subjects reported non-study medications. Subject 0019 received normal saline, subject

10021 took Benadryl, Zithromax, Tussin DM, and Protonix (on days 6 and 7 for treatment of

esophageal irritation and after the PK sampling); and subject 0023 received Cetacaine and -
Protonix (after treatment for throat irritation). ’
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Pharmacokinetic Results:
Plasma Concentration-Time Profiles:

Figure 8.1.1-1: Mean (SE) Plasma Concentration Time Profiles Following Administration
of 40 mg Pantoprazole Sodium Delayed-Release Granules to Healthy Adult Subjects (n=22)

10000 ;
1000 -5~ Appie Suice

-&- NG Tube

160 § §

10 3

Plagma Concentration (nymL)

Time {hr)

Pharmacokinetic Parameters:

Table 8.1.1-1: Summary of Pharmacokinetic Parameters for Pantoprazole Granules Administered

Orally in 3 Different Methods

AUC (ng.h/mL)

Cmax (ng/mL) tlag (h) tmax (h) AUCT (ng.h/mL)
Regimen” : '
Granules in "~ 1969 + 690 0.50 2.0 3973+ 1526 4008+ 1529
applesauce (GAS) -
Granules in apple - 1913+ 447 0.50 2.5° 3936+ 1485 3985+ 1486
juice (GA)) : ’
Granules in NG tube 2182 + 697 1.0 2.0 4029+ 1721 4063 + 1725
(GNG) ' '
Geometric mean ratio® 101.97 Ceee --- ) 100.05 100.42
(GAY) ’
Geometric mean ratio® 113.39 : : 99.96 99.94
(GNG) 90% CI° (GAJ) o _

92.4-112.5 -— - 94.4 - 106.1 94.8 —106.4

90% CI° (GNG) 102.7-125.2 o - 94.3-106.0 94.3-105.9
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a: Values are expressed as mean £ SD, except for tlag and tmax for which medians are reported. b: Ratio of granules
in apple juice to applesauce. ¢: Ratio of granules in NG tube to applesauce

Justification for Excluding the Three Subjects from BE Testing

The three subjects in question (#s 0005, 0016 and 1005) were originally excluded from the
bioequivalence (BE) testing because these subjects did not receive the protocol specified dose via the NG
tube, as majority of the dose was trapped in the clogged NG tube (refer to CSR-61354 section 7.1.3). We
also noted in CSR-61354 section 7.1.3: “A report from the site monitoring visit from 22 Jun 2005 is
attached that reflects the issues related to these 3 subjects.” We inadvertently did not create a hypertext
link that would take a reviewer directly to the referenced attachment. Consequently, the attachment was
not included in the original study report. s

We attach herewith, two reports from the site monitoring visits that were conducted on 24 May 2005 and
15 June 2005. These reports constitute the attachment that was referenced but inadvertently not included '
in the original study report (CSR-61354 section 7.1.3). The report of the site monitoring visit dated 24
May 2005 (refer to the narrative section of the report) indicated that Subject #0005 was replaced because
the subject’s “3" dose (spheroids via NG tube) was not able to be completed due to the blocking of the
NG tube with the spheroids”. Similarly, the report of the site monitoring visit dated 15 June 2005 (refer to
the narrative section of the report) noted: “Subject 1005 was dosed to replace subject 0005 because the
NG dosing was problematic (clogging of the NG with spheroids).” Furthermore, “there were 2 subjects in
this group that also had a blockage with their NG dosing with spheroids. Subject 0016 and 1005 had ‘too
numerous to count’ spheroids in their NG tubes on examination”.

Reviewer’s Comments: This justification indicates that clogging of the NG tube nay be a problem during
actual use. In addition, The 90% CI'’s for the ratio of the geometric means for Cpe, AUCy, and AUC, of
the granules delivered via nasogastric (NG) tube to granules in applesauce were not within the BE limits
of 80-12% when these three subjects are included in the analysis.

Applicant’s Discussion:-

For the primary PK parameters Cmax, AUCT, and AUC, the 90% CP’s for the ratios of the geometric

means of the delayed release granules in apple juice or the granules administered through NG tube,

relative to the granules administered with applesauce, were within the BE limits of 80%-125%. Therefore

pantoprazole delayed release granules administered with apple juice and through NG tube are

bioequivalent to granules administered with apple sauce. For Cmazx, the ratio of the geometric means of

the delayed release granules administered through NG tube reached the upper bioequivalence limit of

125% (125.15). This is probably because NG tube prevents wide distribution of the granules along the GI

tract resulting in slightly higher Cmax values compared to granules administered with applesauce or apple

juice.

In conclusion, the pharmacokinetic results from the present study showed that the to-be-marketed

formulation of pantoprazole delayed release granules can be administered either with apple juice or with

~ apple juice through NG tube, as both the methods of admlmstratlon are bioequivalent with the granules
administered with applesauce. " -

- Reviewer’s Comments: Administration through the NG tube may not be interchangeable due to problems

with clogging of the tube.

Analvtical Methods and Validation:

Appears This Way
On Original
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TABLE 1
Summary of Results and Conclusions of the Bioanalytical Method Validation
Analyte: Pantoprazole

A i Criteria Method Performance
Metbodology
Instrwmeantation LC/MSAIS
Extraction Type 3: Ligquid/Liquid, organic transfer, complete dryness
Plasnra Vohee 100 pA.
Specificity
Matnix Human plasma
e
Pantuprazole:
Model y=a-+bx
 Waighing nd
L it ) .
% Revovery LLOQ 0.17%
% Recovery above LLOQ J 5421510%
Analytical Range 10.00-5000.00 nz/ml.
Sensitivity (LLOQ) 10.00 nzfinl.
Arcuracy (Among Batch) z” 0.32% (LLOQ); -0.76 o 4.96% (Above L1.OQ)
Accuracy (Within Bateh) - -13.65 to 12.13% {LLOQ); -3.15 to 10.93% (Above LIIKY)
Precizion (Armong Batch) ) 11.81% (LLOQ); 3.45 to 7.13% (Abowa LL.OQ)
Precision (Within Batch) ,’J 4.86 to 9.48% (LLOQ); 2.16 to 7.55% (Above LLOQ)
Séability '
Freeze/Thaw {uman plasa; 20 °C/37 °C) 4cycles—complies - b‘ﬂ»}
Freeze/Thaw {human plasima; -20 °C/Room Temperature) 3 cycles — complies
Room Temperahare (plasma; 25 °C) 4.50 howrs
Anbosarpler (exdract; 25 °C) ’ 10277 hours for pantopaazole
Refrigerator {extract; 4 °C) © 10398 hours for pantoprazcle
Long-Term {plasma; -20 °C) 44 days
Whole Baich Bemjection Integrity 29165 hours
Individnal Sarmle Reimection Stability 10.32 hows
Matrix Effect accuracy: precision Complies
Extraction Recovery (Pantoprazole) . ~R7%
Extraction Recovery (Omeaprazole; IS) ~950%
Solution Stabsity
Pantoprazole
100 pig/'ml. primary (4 °C) - ’ 6 months (VIB79PI)
100 p'ml. privnary (6 hour, 25 *C) ) Complies {(V1879P1)
WU P/mi. pramary (3 0) 9 months (V1292P1)
100 pe/ml. privnary (6 hour, 25 °C) Conmplies {(V1879P1)
r . j 4 months (V2191P1)
m ‘J Complies, (V2191P1)
Systern Vexification Sobotion 44 days (V2191P1)

Three cycles of human heparin plasma freeze/thaw (-20 5C/Ambient), four cycles of human heparin

plasma freeze/thaw (-20 °C/37 °C) stability and three cycles freeze/thaw (-70 °C/37 °C) stability, 4.5-hour
benchtop stability, and extracted sample stability (103.98-hours at refrigeration temperature) were
established in V2191P1. Long-term stability of pantoprazole in human plasma has been established for 29
months at -70 °C as reported in V1265P1 addendum (find this). Sample analyses were begun on -
27May2005 and were completed on 8Jun2005

Synopsis of the Initial Comparative Bioavailability of the Pilot Granule Formulation to the
Marketed Tablet: Study 3001A1-114-US

The primary objective of study 3001A1-114-US was to assess the relative bioavailability ofa
pilot pantoprazole sodium granule formulation (pilot formulation) administered using 2 different

delivery methods and the currently marketed tablets of pantoprazole in healthy adult subjects.
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The secondary objective of this study was to provide the initial PK profile of the pantoprazole
sodium granules administered by using 2 different dosing administration methods in healthy
subjects. In this open-label, 3-period, crossover study, a single 40 mg oral dose of test article was
administered to healthy subjects after an overnight fast of at least 10 hours on study day 1 in each
of the 3 periods. Each subject was randomized to receive 1 dose of pantoprazole in each period
as either 40 mg of pantoprazole sodium delayed-release granules sprinkled on applesauce (1
tablespoon), 40 mg of pantoprazole sodium delayed release granule suspension (inactive powder
blend mixed with 5 ml distilled water), or the marketed 40-mg pantoprazole tablet. All
administered doses were followed by 240 mL of room temperature water.

Results: -

- Twenty-four (24) of the 26 subjects enrolled in the study completed all 3 treatment periods. Two
2) subjects were w1thdrawn from the study after completing 2 treatment periods; they did not
receive a dose of pantoprazole in period 3. A summary of the PK parameters for pantoprazole is
shown in the below.

Table 2.2.1.1-1: Pharmacokinetic Parameters for Pantoprazole: Study 3001A1-114-US Mean + SD? (n=24)

Formulation Cmax (ng/mL) tmax (h) tlag (h) | AUCT" AUC (ng.h/mL)
(ng.h/mL)

Tablet 2958 + 927 2.5 1.5 5810 + 5287 6073 £ 6146

Granules sprinkled on applesauce | 1865 % 708 2.5 0.2 5168 + 4891 5451 + 5845

Granule suspension 1929 + 550 2.0 0.3 5408 + 4947 5629 % 5653

Abbreviations: Cmax = peak concentration; AUCT = area under the concentration-time curve to the last observable
concentration (CT) at time T; AUC = total area under the concentration-time curve; SD = standard deviation; tmax = time

peak concentration occurs. a. Median values reported for tmax and tlag.

Applicant’s Discussion: :

The plasma AUC for the granules sprinkled on applesauce or given as a suspension was similar to that for
the tablet formulation, with Cmax being lower for the delayed-release granules. The lower Cmax with the
granules was anticipated, based on the way each formulation travels through the gastrointestinal tract. A
lag time was seen with the tablet. It appears that once the tablet reached the small intestine, it dissolved,
releasing the drug over a short time interval, and yielding a relatively high concentration of the drug at the
site of absorption (the small intestine). With the granules there was essentially no lag time. It is
conceivable that granules can be dispersed rapidly and relatively evenly along the gastrointestinal tract in
a manner less dependent of gastric emptying than the intact tablet. As a result, the drug release/absorption
phase for the granules is longer, resulting in a flatter plasma concentration-time curve (lower Cmax), as
compared to the tablet. For AUC, the 90% confidence interval (CI) for the ratios of the geometric means
of the granules sprinkled on applesauce to the tablet was 84.7% to 95.9% and for the pantoprazole sodium
granule suspension to the tablet was 88.1% to 99.8%; both of these sets of confidence intervals were
within the bioequivalence limits of 80% to 125%. For Cmax, the 90% CI was 55.6% to 70.0% for the
ratio of granules sprinkled on applesauce to tablet and was 58.9% to 74.1% for the ratio of granule
suspension to tablet. The pantoprazole sodium delayed-release granules did not meet the criteria for
bioequivalence limits for Cmax.
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Office of Clinical Pharmacology and Biopharmaceutics
New Drug Application Filing and Review Form

General Information about the Submission

Methods

Information Information ,
NDA Number 22-020 Brand Name Protonix ® Delayed-Release 3
OCPB Division (1, 11, I1I) DCP3 Generic Name - Pantoprazole Sodium
Medical Division HFD-180 Drug Class Proton Pump Inhibitor (PPT)
-1 OCPB Reviewer Abi Adebowale Indication(s) Alternative to the marketed tablet
C ' o T formulation for patients who are unable to
. | swallow the tablet for the treatment of
'| gastroseophageal reflux disease (GERD)
associated with a history of erosive
: : esophagitis
OCPB Acting Team Leader | Tapash Ghosh Dosage Form Delayed-Release Granules
Letter Date "1 July 17th, 2006 Dosing Reégimen | 40 mg once daily for up to 8-weeks. An
additional 8 weeks treatment may be
considered for patients who are not treated
after 8 weeks
Stamp Date May 12th, 2006 Route of Oral
: Administration
Estimated Due Date of February 28th, 2007 Sponsor Wyeth Pharmaceuticals
OCPB Review
PDUFA Due Date March 15th, 2007 Priority 3S
. Classification
Clinical Division Due Date | February 22"",2007 IND Number ‘68,011
' Related NDAs: 20-987
Clin. Pharm. and Biopharm. Information
“X” ifincluded | Number of Number of Study Numbers If any
at filing studies’ studies .
submitted reviewed
STUDY TYPE
Table of Contents present and sufficient to X
locate reports, tables, data, ete.
Tabular Listing of All Human Studies X
HPK Summary X
Labeling X
Reference Bioanalytical and Apalytical X 3 RPT-54260, Laboratory Test # 082214,

GTR-30693

1. Clinical Pharmacology

Mass balance: -

Isozyme characterization:

Blood/plasma ratio:

‘ Plasma protein binding:

Pharmacokinetics (e.g., Phase I) -

Healthy Volunteers-

single dose:

multiple dose:

Patients-

single dose:

multiple dose:
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Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug:

In-vitro:

Subpopulation studies -

ethnicity:

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

-PD:.

Phase 2: | X 1 3001B1-332-US
. Phase 3: ) :
PK/PD:
Phase 1 and/or 2, proof of concept:
. Phase 3 clinical trial:
Population Apalyses-
Data rich:
Data sparse:
IL_Biopharmaceutics
Absolute bioavailability:
Relative bioavailability - :
solution as reference:
alternate formulation as reference (IR): )
Bioequivalence studies - X 2 3001-B1-116-US (BE of dosing regimens)
) ) and 3001-A1-114-US (pilot granules)
traditional design; single / multi dose:
replicate design; single / multi dose:.
Food-drug interaction studies: X 2 3001-A1-115-US and 3001A1-118-US
- (pilot granules)
Dissolution:
(AVIVC):
Bio-wavier request based on BCS
BCS class
1. Other CPB Studies
Genotype/phenotype studies:
Other (in vitro percutaneous absorption
study)
Chronopharmacokinetics
Pediatric development plan
- Literature References
Total Number of Studies 5
Filability and QBR comments
“X” if yes
Types and #’s of studies and supplementary X Comments: DSI —bioequivalence consult was requested
information (literature review) are adequate .
to conduct a review
X Reasons if the application is not filable (or an attachment if applicable)
Application fifable? For example, is clinical formulation the same as the to-be-marketed one?
Yes Comments have been sent to firm (or attachment included). FDA letter date if

5

applicable. .

QBR questions (key issues to be considered)

Is the granule BE to the Tablets?
Is the PD comaparability study acceptable in lieu of the BE study?
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Other comments or information not
included above

This was inherited from Suliman in October.

Primary reviewer Signature and Date

Abi Adebowale 01/18/07

Secondary reviewer Signature and Date

CC: NDA 22-020, HFD-850 (P.Lee), HFD-180 (T.Moreno), DCP 3 (D. Bashaw, A.Adebowale, T.Ghosh)

Appears This way
On Original
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