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Background: In this submission the sponsor included report of a study, conducted as
follow-up of previously conducted label comprehension studies on omeprazole
magnesium tablets. This study evaluated consumer comprehension and appropriate self-
selection of three Iabeling options for OTC omeprazole magnesium tablets, so that an
optimal Jabeling could be determined.

There were four cohorts of subjects, namely frequent/literate, frequent/low literate,
infrequent/literate, infrequent/low literate . For each label, the percentage of
correct/acceptable responses was estimated for each of the 4 cohorts for each
communication objectives.

In order to evaluate the labels the following analyses were carried out on the above
endpoints.

1) A logistic regression was run to see the impact of literacy (Literate vs. Low Literate)
and frequency (Frequent vs. Infrequent) on each label understanding. The analysis was
based on the percentage of consumers who provided a correct or acceptable response.
The logistic model included LABEL (A, B, or C), FREQUENCY (frequent or infrequent
sufferer), LITERACY (literate or low literate sufferer), FREQUENCY*LITERACY,
LABEL*FREQUENCY, and LABEL*LITERACY. If the LABEL*FREQUENCY and
LABEL*LITERACY terms were not significant (p> 0.10) in the above model, then the
analysis in #2 below was carried out.

2) A Cochran-Mantel-Haenszel chi-square test with FREQUENCY and LITERACY as
the stratification variables was carried out on each question/set of questions to
determine which label was best understood (across both literacy and frequency groups)
for each section of the label. Hypotheses were tested separately on each label pair.

Dr. Karen Lechter of HFD-410 sent this consult to this Division to response to her
following questions.

1. Is label B really better than the other labels? At first glance, there appear to be few statistically
significant differences.

2. Are the sample sizes appropriate for the types of analyses they are doing?

3. Was logistic regression appropriate for this analysis?

4. On p. 35 of Vol 5, is the Kappa statistic of 0.9 adequate for interrater reliability? Should they
have used a Jarger sample of questions to test interrater reliability? See p.19 for a description of
the coding process—only 3 questions were coded by both coders.




5. On p.36, under "Review of Statistical Plan,” was the procedure for looking at interactions
appropniate in terms of using 0.10 for the first screen and then running pairwise comparisons at
p<0.05 if the interaction was not significant?

This reviewer’s response’

1. Islabel B really better than the other labels? At first glance, there appear to be fcw
statistically significant differences.

Reviewer’s response: Results in Sponsor’s Tables D and D1 (also results in other tables)
showed that in general Label B might have done better than Labels A or C. However, in
many component Label A or C did better than Label 8.

The sponsor performed many tests. For a proper statistical interpretation the sponsor
needed to adjust for the multiple testing. Due to lack of a pre-specified multiple testing
adjustment procedure, the statistical significance found in sponsor’s analysis was not
statistically rigorous.

2. Are the sample sizes appropriate for the types of analyses they are doing?

Reviewer’s response: Sample size was calculated based on the precision of estimate (95%
confidence interval) of percentage of subjects with correct self-selection. For precise
estimation of sample size, the knowledge of true target comprehension rate and a
threshold value were needed. Since such values were not specified in this report, this
Teviewer can not response to this question.

3. Was logistic regression appropriate for this analysis?

Reviewer’s response: The logistic regression was basically used to test the interaction of
literacy and frequency of heartburn with labels. The actual pairwise comparisons were
performed using the Cochran-Mantel-Haenszel test. This was done following the original
protocol. The method is acceptable.

4. Onp. 35 of Vol 5, is the Kappa statistic of 0.9 adequate for interrater reliability? Should they
have used a larger sample of questions to test interrater reliability?

Reviewer’s response: Kappa value can go up to 1. Higher value of Kappa indicates
interrater reliability. The 0.9 value of Kappa seems to be quite large. However, the
sponsor should have reported the confidence interval for better interpretation. For the
Kappa statistic, use of more number of questions might give higher reliability. However,
introduction of too many questions may also introduce undesirable inter and intra rater
variations in the data. A proper method would be to pre-specify some important key
issues on which the raters should be judged for agreement. In this case the related 3
questions were agreed upon by the sponsor and the FDA.
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5. On p-36, under *Review of Statistical Plan,” was the procedure for locking at interactions
appropriate in terms of using 0.10 for the first screen and then running pairwise comparisons
at p<0.05 if the interaction was not significant?

Reviewer’s response: There is no hard and fast rule for the choice of p-value for testing
significance of an interaction term. Generally test level for interaction terms are pre-
specified in the protocol. For this study, test level of 0.10 was pre-spec:ﬁed in the
protocol. For comments on the rest of the question, please see this reviewer’s response to

Questions #1 and #3. / % /

M. Atiar Rahman, Ph.D.
CC/
Lin HFD-550

Lechter HFD-410
Stephens HFD-410
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Statistical Review and Evaluation

IND: 54,307
Applicant: . . Procter & Gamble
8700 Mason-Montgomery Road,
Mason, Ohio 45040-9462
Name of Drug: Prilosec 1™(Omeprazole Magnesium) Tablets
Rout of Administration: Oral
Documents Reviewed: Paper subrnissions of September 5, 13, 17 and 19, 2002
Reviewing Medical Officer: Daiva Shetty, M.D.
Reviewing Statistician: M. Atiar Rahman, PhD.
Project Manager: Walter Ellenberg, Ph.D.

1. Background: In this submission the sponsar included a draft protocol (#22103, Draft 9-5-02) fora new
label comprehension study. The title of the protocol is “ A Multi-Center Label Comprehension Study to

_ Evaluate Consumer Comprehension of OTC Labeling Options for Omeprazole Magnesium Tablets”.

The objective of this study is to evaluate how well consumers with heartburn understand the conditions (i.e.
uses, warnings, and directions) in which they can use QTC omeprazole magnesium tablets based on their
reading the carton label. There will be three labeling options to test in this labeling comprehension study to
determine optimal labeling that best conveys the concepts outlined in the action letter of August 8, 2002,

This will be a 3-arm (3 label versions) study. Qualified consumers will be asked to read one of the three
package labels for omeprazole magnesium tablets. Respondents will be asked questions about the label to
determine if they appropriately self-select the product, comprehend the product label warnings, and
comprehend the product directions to use. Comprehension scores across the three alternative package labels
will be compared to determine which is the most effective in communicating key product information.

There will be four cohorts of population, namely

1) Literate' frequent heartburn sufferers (Experiencing heartburn 2 or more days per week. Score 61 or
higher on the REALM test).

2) Low-literate' frequent heartbun sufferers (Experiencing heartburn 2 or more days per weck. Score
60 or lower on the REALM test)

3) Literate' infrequent beartburn sufferers (Experiencing heartburn less ofien than 2 days a week. Score
61 or higher on REALM test), and

4) Low-literate’ infrequent heartburn sufferers (Experiencing heartburn less often than 2 days a week.
Score 60 or lower on the REALM test)

Subjects will be adult males and fernales, 18 years of age or older.
The key communication objectives to be evaluated include the following:
1) Consumers with heartburn understand that: '

a. Omeprazole magnesium tablets are for adults who have frequent heartburn
b. Omeprazole magnesium tablets are not intended for relief/prevention of episodic heartbumn.

! As determined by the Rapid Estimate of Adult Literacy in Medicine (REALM).

i
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2) Consumers with heartburn understand when to see their doctor before and afier starting
treatment.

3) Consumers with heartbum understand to ask doctor before use if they have any of the 1abel
waming symptors.

4) Consumers with heartburn understand the label directions and when they can take an
additional course of treatment without physician intervention.

Qualified consumers will be randomized to one of the three labels. Each center (shopping facility) will
receive a randomization schedule from the sponsor, which will be used to randomly assign consumers
sequentially as they enroll.

Subjects will be asked questions about the label to determine if they appropriately self-select the product,
recognize the product is only for frequent heartburn, and comprehend the product label warnings and
directions. Comprehension scores across three alternative package labels will be cormpared to determine
which is most effective in communication key product information.

Recruitment for this study will take j)lace in approximately 40 facilities located in the shopping malls and
approximately 12 off-site locations targeted to obtain the majority of the low literacy population.

2. Sample size: The sponsor proposed a sample size of 150 per arm within each cohort (450 per cohort,
1800 total subjects for the study). The sponsor did not provide any formal sample size calculation
methodology for this study

Reviewer's comment: The following is the FDA draft guidance’ recommendation for sampie size
calculation for label comprehension study:

“As indicated above, labeling comprehension studies are designed to assess the extent to which proposed OTC labeling
communicates important information to potential users of a drug product. Sample size calculations may be derived on the basis
of the key communication objectives. For planning purposes, these studies should be designed with (1) an a priori target
comprehension rate (P) for the key communication objective(s), and (2) a specified threshold comprehension rate (P-) defined as
the lower acceptable bounds.  Statistically, this is accomplished through the use of a one-sided confidence interval. The
following table provides minimum sample sizes for & range of target comprehension rates and threshold levels:

Target Comprehension Rate Threshold Level (P-) Sample Size'?
m .
0.75 0.65 150
0.70 590
0.80 0.70 130
0.75 510
0.85 0.75 110
0.80 410
0.50 0.80 90
0.85 290

'Probablity is 80% that the 97.5% lower one-sided confidence limit is (P-).
INumbers rounded up to the nearest 10.

? Guidance for Industry, Labeling Comprehension Studies for OTC Drug Products (Draft Guidance) USDHHS,
FDA, CDER, March 2002.
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As theses studies are observational, and not randomized trials, the sample size has to be adequately large to reficct the target
population as far as demographics, comprehension level, and interpretability of the instrument. Every effort is to be made to

reach the sample size planned and-continuous enrollment (to maintain exchangeability of the respondents} is to be done unti! the
planned sample size is reached. -

For key communication objectives, the goal would be to aim for the bightst comprehension rate and the namowest threshold
range possible, such as & P of 90 to 95% and a P- no more than 5% awzy from P. For the secondary communication objectives,

a cutoff rate of comprehension can also be set if desired. The goal is to nse the results to develop the best label; so that the arcas
of low comprehension should be improved.”

Therefore, for sample size calculation it is important to know the target comprehension and threshold
rates. This reviewer recommends first determining the target comprehension and threshold rates for

these labels through a pilot study. Calculate the sample size for the main study later on based on the
results of the pilot study.

3. Statistical analysis plan:

A respondent would be considered to have successfully met a particular communication objective if, after
probing he/she presents a correct/acceptable response to the questions(s) related to that objective.

Reviewer's comment: For the evaluation of correct/acceptable response, the sponsor needs to develop a
suitable questionnaire, which can produce unbiased and unambiguous responses. In Attachment-I
(Submission date September 17), the sponsor submitted an outline of such a questionnaire. The sponsor
should submit their final version for review. The sponsor should also clearly describe the scoring system to

questions in the questionnaire and algorithm of converting the scores {o meeting/not meeting the key
communication objectives.

For a suitable questionnaire the FDA drafi guidance describes “The questionnaire design sbould (1) clearty reflect
the communication objectives of the study; and (2) optimize the validity and interpretability of the information collected.
Wording, question structure and question sequences significantly affect the validity and interpretability of the dats collected. A

detailed discussion of questionnaire development is beyond the scope of this guidance. However, the following points merit
particular consideration:

*  Questions should be pegped to the specific commuaication objective.

e  The vocsbulary used should be simple. If participants are 1 read the questionnaire themselves, the text should be ata
minimum of an ¢ighth grade reading level.

s Questions should be direct, specific, unambiguous, and address a single item or issue.

*  Questions may be designed to address different ievels of communication or information processing. [n addition, some
questions should test whether participants can apply the information on the label 1o hypothetical situations.

. Different types of questions may be used, such as open-ended (prompied or unprompted), closed-cnded and a
combination of these is encouraged. Scenarios or branching questions that are based on response algorithms can
be used.

- Care should be taken to void the many potential sources of question bias such as leading questions and
scquiescence bias.

- In listing response categories, all answers should be captured, including “don’t know.”

«  Response choices in multiple-choice questions should be mutually exclusive and independent.
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« Inmost cases, a self-sclection question should be included.

+ Responses to questions intended to measure behavioral intent may be unreliable with respect to actual behavior,
Informatidn about how subjects would behave under GTC conditions should be obtained in an actual-use trial.

o  Pre-testing the questionnaire with & sample of respondents similar to the target population to ascertain that it is eliciting the
intended information is standard practice and provides an extremely useful validation procedure.

Two general approaches (alone or in combination) that might be considered are (1) using 2 self-administered instrument, and (2)
a trained interviewer. In some instances, an interviewer may lessen the dependence of the questionnaire on the literacy level,
educational level, or visual acuity of the respondent. Using an interviewer, hggrever, may contribute to the loss of privacy and is
open to interviewer influence particularly if the interviewer leads the participant in order to elicit a response. Interviewers
involved in the study should be adequately trained, and bave standard protocols and/or scripts to adbere to, especially regarding
questions that participant might ask.

THE QUESTIONNAIRE SHOULD ELICIT INFORMATION ABOUT THE FPARTICIPANTS SUCH AS THE
FOLLOWING:

*  demopraphics

*  medical condition for wanting to take drug product
*  medical history

*  concomitant medications.

Of note, unless there is a self-selection question, there is no need obtain information about medical condition, medical history, or
concomitant medications.”

The protocol described the primary endpoint as the percentage of responders who provide a
comect/acceptable response based on reading the label for the following criteria:

1) Product use: Omeprazole magnesium tablets are for the treatment of frequent heartburn.

2) Self-selection: Omeprazole magnesium tablets are for frequent heartburn sufferers (experience
heartburn 2 or more days a week) and not for infrequent heartburn sufferers suffers (experience
heartburn less often than 2 days a week).

3) Episodic/Frequent use scenarins: Omeprazole magnesium tablets are for frequent heartburn sufferers
and not for episodic use (i.c., not for relief/prevention of episodic heartburn).

4) Lahel waming scenarios:

2. Respondents know when to see their doctors before and afier starting treatment.
b. Respondents understand to ask a doctor before use if they have any of the label warning
symptoms, as demonstrated through direct scenarios.

5) Direction f -

a. User should take 1 pill each day in the moming before breakfast for 14 consecutive
days.

b. User should not use more than one 14-day course of therapy every 4 months unless
directed by their doctor.

¢. User can take another course of therapy at 4-months intervals.

d.  User should notify their doctor if heartburn returns within 4 months of using omeprazole

magnesium tablets for 14 days.
e. User knows not to chew or crush tablets before swallowing, or crushes tablets in food.

For each label, the percentage of correct/acceptable responses will be presented for each of the 4 cohorts for
{ the above responses within each of the 3 labels. In order to determine which sections of the label are best
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understood, the following analysis will be carried out on the above endpoints.

The protocol proposed that a logistic regression will be run to see the impact of literacy (literate vs. fow
literate) and frequency (frequent vs. infrequent) on which label is beast understood. The logistic mode]) that
determines this will include the following independent factors. LABEL, FREQUENCY, LITERACY,
FREQUENCY*LITERACY, LABEL*FREQUENCY, and LABEL*LIERACY.

The 2 interaction terms with LABEL will be investigated from this mode}, and the by-cohort percentages
from each label will be uses to explain any differences that may occur.

If the LABEL*FREQUENCY, and LABEL*LIERACY terms are not significant (p>0.10) in the above
model, a Cochran-Mantel-Haenszel chi-square test with FREQUENCY and LITERACY as the stratification
variables will be carried out to determine which version of the label are best understood. The by label
percentages of cotrect/acceptable will be used to prioritize the labels and/or Jabel sections.

Reviewer’s comments: Following the FDA draft guidance, the sponsor should present both percentages
of correct responses and their corresponding 95% confidence intervals. The guidance recommends
Dpresenting the results as follows:

able 2. ion Maki rticipants’ Responses
1 Ieformation provided by Subject
No centraindication to use Coptraindication to use

Can use % correct % incorrect
Subjects® product e t jate] should pot use but thought they could
Responses | Cannot use % incorrect % correct

product can use but thought they could should not use and chose not to use

not appropriately |

The sponsor need to make suitable modification of the above table template to accommodate the four
cohorts and three arms. The sponsor then should test if each version met the threshold level. This will be

achieved if the lower limit of 95% confidence limit of percentage of correct response exceeds the
threshold.

Since the three versions of the label have very little variation, it is very unlikely to see statistically
significant differences among them. Therefore, it is recommended to decide optimality of a label based
on the estimates and confidence intervals, rather than a formal test of hypothesis. Since the sample size
was not estimated 10 power the tests based on the proposed logistic model, the conclusions may not be
very meaningful. However, the results may be used for additional analysis. The sponsor should explain
what are they going to do if the interaction terms turn out to be significant.

4. Comment which can be communicate to the sponsor:

e This reviewer recommends first determining the target comprehension and threshold rates for the three
labels, through a pilot study. Calculate the sample size for the main study based on the results of the
pilot study vsing the methodology given in the guidance.

o ‘The sponsor should present both percentages of correct responses and their corresponding 95%
confidence intervals. The spoasor should test if each version met the threshold level. This will be
achieved if the fower limit of 95% confidence limit of percentage of correct response exceeds the
threshold.

e This reviewer recommends that the results be submitted following the template given in the
guidance. :
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o Conclude the optimality of 1abels based on percentages and confidence intervals, rather than 2 formal
test of hypothesis.

s Since the sample size was not estimated to power the tests based on the proposed logistic model, the
conclusions may not be very meaningful. However, the results may be used as additional analysis.

The sponsor should explain what are they going to do if the interaction terms turn out to be
significant.

® M. Atiar Rahman, Ph.D.
Mathematical Statistician
Concur: Stan Lin, Ph.D.
Team Leader, Biometrics Il
oc: :
Archival NDA 21-2 -
HFD-560/ Dr. Ganley HFD-725/ Dr. Huque
HFD-560/ Dr. Shetty HFD-725/Dr. Lin
HFD-560/ Ms. Frazier HFD-725/ Dr. Rahman
HFD-560/ Mr. Ellenberg ‘ HFD-700/ Dr. Anello
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Statistical Review and Evaluation

NDA: 21-229
Applicant: Procter & Gamble
8700 Mason-Montgomery Road,
Mason, Ohio 45040-9462
Name of Drug: Prilosec lm(Omeprazole Magnesium) Tablets
Rout of Administration: Oral
Documents Reviewed: Electronic submission, Final report, Dated January 2002
Reviewing Medical Daiva Shetty, M.D.
Officer: M. Atiar Rahman, Ph.D.
Reviewing Statistician:

1. Introduction: In this submission the sponsor included the final report of Study #2001007. The
objective of this study was to investigate how consumers use Prilosec (Omeprazole Magnesium)
tablets under the proposed label instructions in naturalistic over-the-counter conditions.

2. Design

2.1 Title: “A Multi-Center, Open-Label, Actual-Use Study to Investigate How OTC Consumers
Use Omeprazole Magnesiurn, 20.6 mg”.

2.2 Design and Endpoints: This was a one-arm, multi-center, multi-dose, open-label,
observational, actual-use study of free-living OTC consumers (“all-comers”). The study was
conducted at five retail sites in five cities in the United States.

The following indication of consumer behaviors were examined: 1) the percentage of subjects who
correctly self-selected that the study medication was a drug they could or could not use, 2} the
percentage of doses where no more than one tablet of study medication was taken per dose, 3) the
percentage of dosing days where no more than one dose and no more than one tablet of study
medication was taken per day, 4) the percentage of subjects who took between 11-14 doses of study
medication in an 11-17 day period (80%-120% of dosing directions).

If the subject reported that the medication was one they could use for their heartbum, then they
were considered correct if they: ®

1) Reported a history of two or more days of heartburn per week or reported taking heartbum
medications two or more days per week.

2) Were at least 18 years of age.

3) Were not pregnant or nursing.

4) Were not allergic to omeprazole.

5) Did not report any alarm symptoms”

6) Were not taking any contraindicated medication*

* If a subject had consulted a physician about the alarm symptoms or taking any contraindicated medications with
prilosec then the subject was considered as having correctly self-seiected.
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In addition, a) the percentage of subjects who took no more than one tablet per dose on all doses,

* and b) the percentage of subjects who took no more than one doses and no more than one tablet on
all days were also analyzed.

There were three scheduled visits. In Visit-1 the subject was asked if he/she got heartburn. If the
subject replied “yes”, the subject was asked to read the study drug package and determine if he/she
could use the product for his'her symptoms. If the subject replied “yes”, he/she was offered to
participate in the study. If willing to participate, the subject was recruited. After the recruitment
subject’s demographic, heartburn and medication history, and other related data were collected. In
the same visit patient’s literacy level test and pregnancy test were also done. A diary was dispensed
to all subjects eligible for actual-use phase of the study to record the date and time of the dose, and
number of tablets taken. Diaries also provided the history of concomitant medications and adverse
experiences. In visit 2 (end-of-study) the diary was reviewed to address any missing, incotnplete,
inconsistent, or confusing entries. Visit-3 was a 3-month follow-up. The follow-up questionnaire
was an effort to learn as much as possible about the OTC self-treatment of heartburn and
consumer’s interactions with physicians relative to their heartburn.

3. Sample size: Choice of sample size and sites for recruiting consumers were made to provide
sufficient information about different demographic and clinical subgroups. Of particular note, the
sample size was estimated to be sufficient to identify a sufficient number of consumers with
frequent heartburn, whose heartburn may have relapsed within 30-60 days. To meet the above
requirement a sample of 750 subjects was targeted. However, in practice, 758 subjects were
recruited. The sponsor stated that with this sample size, the estimate of complying percentage with

the dosing direction would not differ from the true value by more than 3.6% with probability more
than 95%.

Reviewer’s comment: This reviewer calculated the 95% confidence interval with p=0.5, and

n=758. The length of the 95% confidence interval was found to be 7.2%. The half of this length is
3.6%, which is the same as the sponsor reported.

4. Statistical analysis plan: The demographic parameters and heartburn history information were
summarized using descriptive statistics. This summaries were carried out for 3 populations: 1)
thoge who took the study medication, 2) all those who participated in the self-selection interview

and selected the drug as appropriate to use, and 3) those who stated an intent to purchase the study
medication.

The percentage of subjects (and 95% confidence interval), who correctly self-selected that the study
medication was one they could use, was computed separately for each self-selection criterion. In
addition, an overall correct self-selection was computed that utilized all self-selection criteria.
Correct self-selection was computed for two populations: 1) All subjects who used study
medication plus all the available information from the 12 subjects who were precluded (see Table 1
below) from participation. This was referred by the sponsor as the primary analysis data (N=770),
2) All those subjects who participated in the self-selection process and selected the drug as
appropriate to use. This was referred by the sponsor as the secondary analysis data (N=1251). The
overall correct self-selection was also summarized by demographic characteristics such as gender




Prilosec, ' Page 3 of 6

(male vs. female), race (Caucasian vs. non-Caucasian), age, (<65 years vs. > 65 years) study center
and literacy level (REALM). Elements of consumer dosing behavior relevant to the dosing
directions were summarized in tabular and/or graphical form. Subjects who agreed to participate in
the study and returned a diary but decided not to use the study medication, were not included in the
analyses of dosing behavior, since no drug usage behavior was available. According to the protocol
the following separate elements of consumer behavior relevant to the dosing directions were
summarized.

e The percentages of doses (and 95% confidence interval) where no more than one tablet of
study medication was taken per dose.

e The percentage of dosing days (and 95% confidence intervai) where no more than one dose
and no more than one tablet of study medication was taken per day.

e The percentages of subjects (and 95% confidence interval) who took between 11-14 doses of
study medication in an 11-17 day period (80%-120% of dosing directions). If a subject took
more than 14 doses of study medication, they must have consulted a healthcare provided
within the study period to be considered compliant with dosing directions.

e The percentage of subjects who took no more than one tablet per dose on all doses

The percentage of subjects who took no more than one dose and no more than one tablet on all
days.

In order to obtain a more accurate measure of the subject’s heartburn frequency of taking heartbumn
medication was utilized in addition to the subject’s reported heartburn frequency. This was done
because some subjects take heartbum medications in a preventive manner, and thus, do not report
an accurate measure of heartbumn frequency.

Reviewer's comment: For self-selection the subject’s reported heartburn frequency should be used.

In the actual data analysis there was a change from the original analysis plan in the secondary
population for measuring self-selection. Those subjects who selected the drug “not-appropriate” to
use were not included in the secondary population (as was originally planned), because this group
of subjects would never have purchased or used the study medication.

Reviewer's comment: For self-selection it should not matter if the subject really purchase or use
the product. Therefore, such patients should have been included.

Summary of information from the 3-month questionnaire regarding the refurn of heartbum was
performed. Safety was investigated by evaluating all reported AEs.

APPEARS THIS WAY
ON ORIGINAL
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5.1 Disposition: The following table (Table 1) shows patients disposition.
Table 1: Disposition of “All comers”
Number
Status of subjects
Total contacts 5060
| Do get heartburn 1999
d to participate 1301
el appropriate 1251
' Decided to participate in the study -863
|_Purchased study medication 854
| Completad the study (return diary) 762
Submitted blank diary 4
.. Submitted completed diary 758
Withdrawal from total participants (1301) before
purchasing study medication 447
Answer to product “appropriate” not available 1
Self-selected product “not appropriate” to use 49
Answer to study participation not available ]
Subjects who later decided not to participate 384
Subject < L8 years of age 3
Did by crites 9

Source: Table 2 — page 20, Section 4.1.3 — page 21, Table 8.1.1 - page 49.

Of the 92 subjects who did not return Diaries, 82 were lost to follow-up, 8 reconsidered ot
withdrew consent, 1 experienced adverse experience, and 1 was withdrawn by the investigator.

Among the 758 subjects, who returned the completed diary, 449 (59.2%) were female and 309

(40.8%) were male, 530 (69.9%) were Caucasian, 105 (13.9%) were black, 7 (0.9%) had up to g"
grade of education, 186 (24.5%) had high school or equivalent diploma, 593 (77.1%) were <65
years old and 176 (22.9%) was 265 years old (note that the number of subjects <65 years and >65

years add up to 769). The mean age was 49.1 years. Most of them had heartburn problem for more

than one year.

5.2 Analysis population: For determination of appropriateness of use, the primary analysis data set
consists of those subjects who used study medication and returned completed diary, plus those who
did not participate based on study related criteria (Subject < 18 years of age, and did not meet study
criteria). Therefore, the size of the primary analysis data set is 758+12=770. The secondary analysis
data set is comprised of all subjects who participated in the self-selection interview and selected the
drug as appropriate to use, whether or not they purchased the study medication. Therefore, the size

of the secondary analysis data set is 1251.

For determination of dosing behavior the analysis data set consists of all subjects who used at least
one dose of study medication and retarned completed diary. Therefore, the size of this analysis data

set is 758.
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Reviewer’s comment: Since the process of self-selection involves .omfy selection of the study drug as
appropriate or not, irrespective of its real use, the appropriate population for determination of self-
selection should be all subjects who participated in this self-selection process i.e. N=1231.

| 5.3 Correctness of self-selection: The following table displays the consumers criteria for self-
selecting the study medication.

Table 2: Correct Self-Selection of Study Medication

Self-Selection

|_Seif-Seleciion Criteria N D, % (95% C.L) N n_ % (95% C.L)
| Heartburn > 2 Davy/Week 770 99 | 90.8% (B3.7%.92.8%) 1251 | 1078 86.2% (84.3% 88.1%)
| > {8 veus of age 770 | 767 | 99.6% (99.2%-100%) 1250 | 1247 99.8% (99.5%:100%)
| Not pregnant oc nursing 764 | 763 99.9% (99.6%:100%) | 866 1 864 _99.8% {99 4%- 100%)
| Not allergic to Omeprazale 764 | 764 100.0% (3100%-100%) | 866 866 | 100.0% (100%-100%)
| No contrsindicated svmptoms 767 | 703 | 91.7%(89.7%-931.6%) 247 | Q12 89 29%(87.4%-90.9%)
% taking coatraindicated medicatio 770 | 762 1 99.0%(98.2%-99.7%) 1251 . 1236 98.8% (98.2%-99.4%)
770 | 642 | 834% (BO.7%-86.0%) 1255 1 961 76.3% (74.5%-79.2%)

Reviewer's comments:

1) This reviewer recalculated the percentage of self-selection in different self-selection criteria
and their respective 95% C.1. Reviewer's results confirmed the sponsor’s results.

2) Sponsor’s Table 8.2.8 (not reproduced here) shows that percentage of correct self-selection are
78.5%, 69.8, 89.8, 84.8, and 91.0 in Centers 1, 2, 3, 4, and 5, respectively. It can be noted that
Center 2 (Atlanta, GA) had statistically significantly less percentage of correct self-selection
compared to any other center, except compared to Center I (Vernon, CT).

5.4 Compliance to dosing directions and associated behaviors: Following table shows sponsor’s
results: .
Table 3: Consumer’s Behavior Measures Relative to Dosing Directions
All Subjects Who Used Study Medication.

% (95% C.1}
99.1% (98.9%-99.2%)
98.3% (98,0%-98.5%)
95.9% (94.5%-97.3%}
Subjects who took o more than one dose and no more than one tablet on 90.9% (88.8%-92.9%)
|all occasions :
- A -
ience 8L.1% (78.3%-83.9%)
Sowrce: Table 8.2.2

Sponsor’s analysis shows that 99.1% dosing occasions, and 98.3% of dosing days consisted of only
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1 tablet. Sponsor’s results given in Appendix 1.9.2.14 (not reproduced here) shows that about
63% of subjects took exactly 14 dose in 14 days.

Reviewer’s comment: It is not clear if all these 14 doses were in 14 consecutive days or consisted
of only one tablet per dose.

Most frequent adverse experience was headache (136 subjects), followed by diarthea (29
subjects) and abdominal pain (24 subjects).

Reviewer’s Comments on sponsor’s findings:

y
2

3)
4)

3)

Use of subjects who dosed 11-14 doses in an 11-17 day period may overestimate the percentage
of compliance.

Resuts from sponsor’s Table 8.2.5 shows (not reproduced here), only 64.4% of subjects took
study medication for a minimium of 14 sequential days. However, it is not clear from this table if
all these subjects took only one tablet per dose.

It could be very informative to know the percentage of subjects who dosed exactly 14 doses with
one tablet per dose and treated exactly 14 sequential days.

All subjects, who used the study medication more than 14 days, were supposed to consult their
physicians. Sponsor's results in text Table 3 (not reproduced here), shows that during 2-months
study, 14 out of 34 (41%) subjects who used the study medication more than 14 days, consulted
their physicians. This shows non-compliance by 20 (59%) subjects.

In overall assessment about 82% of the subjects, who used the study medication, rated the study
medication as very good or excellent.

6. Conclusion:

Self-selection: Using all subjects who participated in the self-selection process, irrespective of
its actual use, 76.3% of the subjects made overall correct selection.

Complignce: Sixty four point four percent (64.4%) of subjects took study medication fora
minimum of 14 sequential days. About 63% of subjects took exactly 14 dose in 14 days. Fifty
nine percent (59%) of subjects who used the study medication more than 14 days did not
consult their physicians in two months.

M. Atiar Rahman, Ph.D.

Mathematical Statistician

Concur; Stan Lin, Ph.D.

Team Leader, Biometrics Il
cc:
Archival NDA 21-229
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STATISTICAL REVIEW AND EVALUATION — STABILITY
NDA #: 21-229 FEB 21 2001

Drug Class: 25
Applicant: AstraZeneca
Name of Drug: Prilosec 1 (omeprazole magnesium) Tablets

Documents Reviewed: DMF "~ Amendment daged July 6, 2000
Date File ome-mg stability. ——

Statistical Reviewer: Milton C. Fan,__Ph.D.
Review Chemist: Arthur Shaw, Ph.D.
Key Words: stability

A. Introduction

Per the request from reviewing chemist, Dr. Arthur Shaw, this reviewer has performed a
statistical review and evaluation of the sponsor’s stability data analyses.

B. Sponsor’s Analysis

Results from long term stability studies with up to 24 months data on six drug product
batches (1503, 1506,1507, 7006, 7026, and 7030) packaged in both blisters-and pouches
and stored at 25°C/~ RH were used for a statistical stability analysis to estimate an
expiry dating period for omeprazole magnesium tablets. The batches evaluated were:

10 mg, batches 1503, 1506 and 1507
20 mg, batches 7006, 7026 and 7030.

Data were analyzed in a mixed effect ANCOVA. The mixed effect approach was
adopted in order to generalize the results to be valid for batches in general, not only those

. used in the study. The model assumed included fixed effects for intercept .and slope as
well as random batch effects for each combination of strength and package type.

For each combination of strength and package type estimates of intercept and slope as
well as the 95% confidence intervals were caiculated from the ANCOV.

For a decreasing (increasing) drug characteristic the shelf life is estimated by the
intersection between the specification limit and the 95% one-sided lower (upper)
confidence limit of the mean regression curve of the drug characteristic. In the case of a
drug characteristic that may increase or decrease the intersection between the )




specification line and either of the limits of a two-sided 95% interval is taken for an
estimate. For each drug characteristics the shortest shelf life obtained from any
combination of strength and package type is taken as an estimate of the overall shelf life.

The specifications for:

Orﬂeprazolc Content: ' ——  of label claim

Related substances: Single known NMT ~— Single unknown NMF—— , Total NMT

_._--—_-"'
Omeprazole (drug release buffer stage): NLT 77 in minutes.

The statistical analysis of 24 months data at 25C/ ——2H on these batches supports the
proposed period ot —

C. Reviewer’s Evaluation
1. Reviewer's Comments on Sponsor’s Statistical Stability Analysis

The sponsor used its statjstical stability program in its analyses. PROC MIXED of SAS
used to fit the stability data. In the sponsor’s statistical stability analysis, the hypothesis
of common intercept and common slope was not tested. So, batches were not pooled.

2. Reviewer’s Stability Analysis of Contents

This reviewer ran the Division E-Review/Stability Web stability program on contents for
each package type stored at 25°C— RH. The specifications used were

Detailed results of analyses are given in Appendix I. Below is a summary of the
estimated extrapolated expiration dating period based on contents for 25°C—RH.

APPEARS THIS WAY
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“Estimated Expiration Dating Periods Based on

Contents
25°C/ ——RH
Package . Batch (month)
10 mg Blister - 1503
1506 —
1507
10 mg Pouch 1503 -
1506 -
1507
—
20 mg Blister All
~
20 mg Pouch All

Based on the specificatior ——— o, the estimated expiration dating periods based on
contents for 10 mg blister, 10 mg pouch, 20 mg blister and 20 mg pouch were . ~——
~———  respectively.

3. Reviewer’s Stability Analysis of Total Related Substances

This reviewer ran the Division E-Review/Stability Web stability program on total related
substances for each package type stored at 25°C/ = RH. As suggested by the review
chemist, Dr. Shaw, the upper specifications used were — . instead of . used by the
sponsor. Additional analyses were performed for the upper specifications (-~——————
and "—— Detailed results of analyses for upper specification of —— are given in
Appendix II. Below is a summary of the estimated extrapolated expiration dating period
based on total related substances for 25°C/—iRH.
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- Estimated Expiration Dating Periods Based on
Total Related Substances
25°C/—oRH

e —

"

Package " ’Barch (month)  (month)  (month)  (month)

10 mg Blister 1503 ‘
1506 -
1507 __/—\/
10 mg Pouch 1503
1506
1507

20 mg Blister 7006
7026
7030

20 mg Pouch 7006 %
7026

7030

With the specification of NMT -——. (suggested by Dr. Shaw), the estimated expiration
dating periods based on total unrelated substances for 10 mg blister, 10 mg pouch, 20 mg

blister and 20 mg pouch were o ——___ Tespectively.
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Appendix I

Estimation of Expiry Dating Period

- Analysis variable: _CNT1_10_BLISTER_ ~—~—_ [11111]

iConﬁdence limit(s) selected (L-
8]

oper, B-Both): B Lower, U- 'Each—side significance level: 0.050

|Lower specification limit- __——— Upper specification limit: *~——

Test of Batch Poolability (p-value cutpoint used: 0.25)
Variable Analyzed: _CNT1_10_BLISTER, ——~— [11111]

|Poolability {Pr(C)<0.25 Pr(C)>=0.25
|Pr(B)<0.25 IMODEL 3 : |MODEL 2
|Pr(B)>=0.25 fMODEL 3 IMODEL 1

{Mode! Determined: MODEL2

{Poolability: The regression lines are parallel.

- Source.. -].=" 8§.... [DF[.. ;M8 . F-Statistic . -] . P-Valuex:
A 10.3139: 5. .
B . - —_— T T -10.1323# - -
C 0.7235 -
RESIDUAL e T
C: Ho: sep. intercept com. slope, Ha: sep. intercept sep. slope
B: Ho: com. Intercept com. slope, Ha: sep. intercept com. siope
A: Ho: com. Intercept com. slope, Ha: sep. intercept sep. slope
| . Fitted Line "-:: - ~=" " [Batch| Estimated Expiry Period-*
1503 - -
- — 1506 :
\/ 1507 | —
| “|SMIN |~
APPEARS THIS W2Y
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Appendix I (Continued)

Estimation of Expiry Dating Period

. Analysis variable: _CNT1_10_POUCH_ —— [11211)

Egngegfse(;;hm){l(g) selected (L-Lower, U- ’Each-side significance level: 0.050
JLower specification limit: ____ Upper specification limit, ——

Test of Batch Poolability (p-value cutpoint used: 0.25)

Variable Analyzed: _CNT1_10_POUCH_—__ [11211] e

|Poolability JPr(C)<0.25 |Pr(C)>=0.25
fPrB)<0.25 ... .- - JMODEL3 . IMODEL 2
jPr(B)>=0.25 ° {MODEL 3 JMODEL 1

{Model Determined: MODEL2

|Poolability: The regression lines are paraliel.

C: Ho: sep. intercept com. slope, Ha: sep. intercépt sep. slope

B: Ho: com. Intercept com. slope, Ha: sep. intercept com. slope

A: Ho: com. Intercept com. siope, Ha: sep. intercept sep. slope

o

_Source |4 88k |DF & - MS 1.3 - F-Statistic-.- [~ P-Value:?
A S T 0.5200 ..
B S~ — 0.2251
c B 0.9156
RESIDUAL — o

Fitted Line “:i:ct -~ |Batch| Estimated Expiry Period -

1503

—— 1506 | ~—~—

1507 |~
—— ~MIN
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Appendix 1 {Continued)

Estimation of Expiry Dating Period

* Analysis variable: _CNT1_20_BLISTER ——  [12111]

onfidence limit(s) selected {(L-Lower, U- e _
EPF‘GI’. B-Both). B Each-side significance fevel: 0.050

|Lower specification limit * — [Upper specification limit: —

Test of Batch Poolability (p-value cutpoint used: 0.25)
Variable Analyzed: CNT1_20_BLISTER_™ [12111]

[Poolability IPr(C)<0.25 {Pr(C)>=0.25
[Pr(B)<0.25 IMODEL 3 ~ {MODEL 2
{Pr(B)>=0.25 IMODEL 3 PMODEL 1

[Model Determined: MODEL1
[Poolability: All batches are pooled.

7.t Sourceialivis 885 D) MSEEH i L F-Statigtic ¥.P-Valdeid]
A - ' 0.7143

B . — T 0.5761

C ) 0.6105
RESIDUAL — R

C: Ho: sep. intercept com. slope, Ha: sep. intercept sep. slope
B: Ho: com. Intercept com. slope, Ha: sep. intercept com. slope
A: Ho: com. Intercept com. slope, Ha: sep. intercept sep. slope

~ Fitted Line "+ vz | Bateh 'E"Estir’hated Expiry Period ..~
_;\ ' i - |POOL| — Lo .
. ~MIN { ~—.
APPEARS THIS WAY
0N ORIGINAL
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Appendix I (Continued)

Estlmatlon of Expiry Dating Period

Ana|y5|s variable: _CNT1_20_POUCH_ —— [12211)

Confidence hmit(s) selected (L-Lower, U- X - .
Upper, B-Both): B Each-side significance level: 0.050
Lower specification limit —— |Upper specification limit: ——

Test of Batch Poolabilitv (p-vaiue cutpoint used: 0.25)
Variable Analyzed: _CNT1_20_POUCh_ = _[12211]

{Poolability PPr(C)<0.25 [Pr(C)>=0.25
{Pr(B)<0.25 | IMODEL 3 |MODEL 2
[Pr(B)>=0.25 MODEL 3 [MODEL 1

Mode! Determined: MODELA1
jPoolability: All batches are pooled.

- Source- | 887 IDF|.. MS:|: F-Statistic:~ | P-Value®
A ‘ 0.9554-

B — T 0.8821
c fo8184
RESIDUAL c~—

C: Ho: sep. intercept com. slope, Ha: sep. intercept sep. slope
B: Ho: com. Intercept com. slope, Ha: sep. intercept com. slope
A: Ho: com. Intercept com. slope, Ha: sep. intercept sep. slope

Fitted Line -: .-:,... . {Batch|  Estimated Expiry Period
o POOL | — ( -
~MIN |
APPEARS THIS WAY
ON ORIGINAL

BEST POSSIBLE COPY
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Appendix 11

Estimation of Expiry Dating Period

. Analysis variable: _REL1_10_BLISTER_ —  [21111)

Confidence limit(s) selected (L—Lower, U- . .. .
Upper, B-Bothy, U Each-side significance level. 0.050
Lower specification limit; . |Upper specification limit, ——

Test of Batch Poolability {p-value cutpoint used: 0.25)
Variable Analyzed: _REL1_10_BLISTER, —— [21111@

{Pooiability 1Pr(C)<0.25 {Pr(C)>=0.25
. {Pr(B)<0.25 PMODEL 3 * ) - {MODEL 2
{Pr(B)>=0.25 MODEL 3 |MODEL 1

{Model Determined: MODEL2

JPoolability: The regression lines are paralle!.

i Source;;:; iofie 887 5 | DF:uze MS=i{s. . F-Statisticg: == |/ P-Valuey::
‘A - - /’\ 0.1438
B 0.0538
C 0.6416
\-\____________\ F—
RESIDUAL A ‘
C: Ho: sep. intercept com. slope, Ha: sep. intercépt sep. slo-be
B: Ho: com. Intercept com. slope, Ha: sep. intercept com. slope
A: Ho: com. Intercept com. slope, Ha: sep. intercept sep. slope
' - Fitted Line z::rt -~ v | Batch |~ Estimated Expiry Period. -
1503 — ) : s
- — 1506
1507 |7
; —— ~MIN | >
APPEARS THIS WAY
ON ORIGINAL
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N Appendix II (Continued}

Estimation of Expiry Dating Period

- Analysis variable: _REL1_10_POUCH_ —— (21211]

onfidence limit(s) selected (L-Lower, U-
pper, B-Both). U
JLower specification limit: . JUpper specification limit.-——

|Each-side significance level: 0.050

Test of Batch Poolability (p-value cutpoint used: 0.25)
Variable Analyzed: _REL1_10_POUCH_ — [21211]

JPoolability IPr(C)<0.25 {Pr(C)>=0.25
*JPr(B)<0.25 ~ MODEL3 - - - (MODEL 2
Pr(B)>=0.25 PMODEL 3 {MODEL 1

[Model Determined: MODEL3

JPoolability: The regression lines have separate slopes & intercepts.

»._Sourcei| . 88:% |DF I MS | i F-Statistici. -] [P:ValueZ:
A o - 0.0180

B — 0.0138 -

C 0.1078
RESIDUAL A N

C: Ho: sep. intercept com. slope, Ha: sep. intercept sep. slope
B: Ho: com. intercept com. slope, Ha: sep. intercept com. siope
A: Ho: com. intercept com. slope, Ha: sep. intercept sep. slope

“* Fitted Line= - """. 1Batch} Estimated Expiry Period
' 1503 | . .
1506 |
—_— 1507 _
A~MIN | <
APPEARS THIS WAY
ON ORIGINAL
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Appendix I (Continued)

Estimation of Expiry Dating Period

. Analysis variable: _REL1_20_BLISTER_ . __[22111]

onfidence limit(s) selected (L-Lower, U-F . _
Epper. B-Both): U Each-side significance level; 0.050

[Lower specification limit: . Upper specification limitt. ——

Test of Batch Poolability (p-value cutpoint used: 0.25)
Variabie Analyzed: _REL1_20_BLISTER —— [22111]

{Poolability |Pr(C)<0.25 |Pr(C)>=0.25
JPr(B)<0.25 JMODEL3 . "~ [MODEL 2
[Pr(B)>=0.25 IMODEL 3 [MODEL 1

IModel Determined: MODEL3 (
[Poolab‘ll'rty: The regression lines have separate slopes & intercepts.

;. -Sourcexz: [ S8 - |DF |k MSg+lih . F-Statistichit: | -P-Valuefy
A - 10.0250
B —/\ -10.0145
C 0.1820
RESIDUAL Th— —

C: Ho: sep. intercept com. slope, Ha: sep. intercept sep. slope

B: Ho: com. intercept com. slope, Ha: sep. intercept com. slope

A: Ho: com. intercept com. slope, Ha: sep. intercept sep. slope
-+ Fitted Line "7 - -7 | Batch'|- . Estimated Expiry Period ** *

7006 : :
™ 7026

— 7030 |
~MIN

APPEARS THIS WAY
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Appendix I1 (Contmued)
Estimation of Expiry Dating Period

Analysis variable: _RELi_20_POUCH_—" [22211)

onﬂdencellimit(s) selected (L-Lower, U- ce e )
ISPP er, B-Both): U Each-side significance level: 0.050

JLower specification limit: . |Upper specification limit: —

Test of Batch Poolability (p-value cutpoint used: 0.25)
Variable Analyzed: _REL1_20_POUCH_, —— _[22211] -

{Poolability PPri€)<0.25 [Pr(C)>=0.25
PriB)<0.25 . |MODEL3 _ IMODEL 2
[Pr(B)>=0.25 [MODEL 3 - [MODEL

{Model Determined: MODEL3

{Poolability: The regression lines have separate slopes & intercepts.

Source sxifEo 88T DR MS 2|+ F-Statistic: | P-Value®
A 7 ' 0 0200 -
B —— 0.0226
c ‘ ]0.0703. .
RESIDUAL ——— e

C: Ho: sep. intercept com. slope, Ha: sep. intercept sep. siope
B: Ho: com. intercept com. slope, Ha: sep. intercept com. slope
A: Ho: com. intercept com. slope, Ha: sep. intercept sep. slope

= i, = Fitted Lines: - |Batch | Estimated Expiry. Period <
7006 ' : S
- j7026 | —
> 7030
—~ - {~MIN

APPEARS THIS WAY
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Statistical Consutt for NDA 21-229

NDA 21-229

Name of Drug: Prilosec (omeprazole)

Applicant: Proctor and Gamble Co.

Indication: Treatment of Heartbum

Documents Reviewed: Electronic documents for use studies (003, 014, 022, 067, 091)
submitted by sponsor on 1/27/00 and 4/25/00.

Medical Reviewer: Dr. Ling Chin and Dr. Daiva Shetty

Statistical Consultant: Laura Lu, Ph.D.

Date of Review: 9/11/00

I Introduction

The sponsor conducted a total of 5 OTC use studies (Studies 003, 014, 022,-067, 091) to
assess consumer compliance. These are uncontrolled studies with one-arm (omeprazol).
Study 003 was the primary actual use study with 1514 patients recruited and 1093
patients participated. The primary objective of these studies was to characterize the usage

. patterns/dosing compliance of omeprazole magnesium when used according to proposed
label instructions under naturalistic OTC conditions. Per Dr, Ling Chin’s request, this
statistical consult provides comments for Study 003. Comment #3 also applies to Studies
022 and 067.

11. Statistical Comments
1. Confidence Intervals

The primary information for compliance provided by the sponsor was the consistency
(with label in terms of dosing compliance) rates among the patients who took at least one
dose of medication and had complete data. Confidence intervals are more informative
than the a single rate estimation by providing a range for the estimation rate based on
estimation error. Therefore, this reviewer presents the 95% confidence intervals for the
consistency rate in overall and prevention/relief patient populations for the actual use
study 003 in Table 1 below. According to the company, a total of 815 patients had
compliance status (consistent or inconsistent) with 812 of these from the completer’s
group and 3 of these from the incompleter’s group. But it is not sure how these 815
patients were associated with the detailed patient disposition groups presented in Table 1a
in Appendix A.

Table 1. Point Estimation and Confidence lntervils for Consistency Rate

(Study 003)
Preveotion | Prevention | Dual [ Relief Frevention | Overall
Any Time 1 hr Before | Prevention And Relief
(N = 36) (N = 28) (N=13) (N =316) (N=422) (N = 815}
Consistency (o (7)) | 9 (23%) 9 (32%) 7 (54%) 234(80%) | 228 (54%) | 507 (62%)
95% Confidence B
‘| Interval {11%, 39%) | (15%, 49%) | (27%, 81%) | (76%, B4%) | (49%, 59%) | (59%. 65%)

T Yol BL-s0
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2. Lost-to-Follow-up Patients

In Study 003, a total of 210 patients were lost to follow-up (see Table 1a in Appendix A)
without returning the product use joumnal, so no information was available in actual use
pattern. Among the baseline charactetistics, frequency of heartburn during day time in the
past, frequency of heartburn during night time in the past, Rx medication use (whether Rx
medication was used for heartburn before), and medication factor (whether medication
was a factor contributing to heartburn in the past) were strongly associated with
consistency rate (p=0.001). Detailed results presented in Tables a2-a$ in Appendix A
show that consistency rate decreases as the frequency of heartbumn increases, and the
consistency rate is lower among patients who used Rx heartbum medication before and
among patients whose heartburn was contributed by use of medication. To assess the
potentia] difference in consistency rates among the lost-to-follow-up patients and the
completers, the distribution of heartburn frequency, Rx medication use and medication
factor among the completers and lost-to-follow-up patients were compared in Tables 2-5
betow. Tables 2 and 3 below show that the lost-to-follow-up patients tend to have
heartburn less frequently compared with the completer group. Tables 4-5 show that the
proportion of patients who used Rx medication before and the proportion of patients
whose heartburn was contributed by use of medication were less among lost-to-follow-up
patients than that of the completer group. So based on association between baseline
characteristic and consistency rate, there is no evidence showing that the consistency rate
in the lost-to-follow-up patients were lower than that in the completer group. However,
since the consistency rate could be influenced by unobserved factors such as reason for
taking the medication, there is still chance that the consistency rate in the lost-to-follow-
up group is lower than that in the completer’s group.

Table 2. Distribution of Frequency of Heartburn During Daytime (Study 003)

Patlent - Frequency of Heartburn During Daytime
Population Rarely 1 2-3 4.5 >=f
Completer

(N=874) 170 (19.5%) 174 (19.9%) 319{36.5%) 101 (11.6%) 110 (12.6%)

L-T-F-U
(N=210) 83 (39.5%) 52 (24.8%) 57(27.1%) 11 (5.2%) 7(3.3%)
*: Lost-to-follkow-up paticnts

Table 3. Distribution of Frequency of Heartburn During Nighttime (Study 003)

Fatient Frequency of Heartburn During Nightime
Population Rarely | 2.3 4-5 >=§
Compieter
N=874) | 298(341%) | 160183%) | 267(306%) | 77(8.8%) 72 (8.2%)
L-T-F-U -
N=210) 103 (49.1%) | 47(224%) | 40(19.1%) 15 (7.1%) 5 (2.4%)

*: Lost-to-fotlow-up patients




Table 4. Distribution of Rx Medication Use (Study 003)

Patient Population Rx Medication Use
Yes No
Compieter (N=874) 95 (10.9%) 779 (89.1%)
L-T-F-U (N=210} 8 (3.8%) 202 (96.2%)
%; Lost-to-Tollow-up patients
Table 5. Distribution of Medication Factor (Study 003)
[ Padient Population Medication Factor
Yes No
Completer (N=574) 26(3.0%) ~ 848 (97.0%)
L-1-F-U (N=210) 0(0.0%) 210 (100,0%)

*: Lost-to-follow-ap paticnts
3. Analyses Based on Predominant Use Groups

Consistency rates were also provided by predominant use groups (where predominant use
is defined as using the study medication more than 50% of the time for anyone of the
three reasons for use: 1) predominant Prevention-Any-Time users, 2) predominant
Prevention-1-Hour-Before users, 3) predominant Relief users, and 4) no predominant use
(includes those subjects who did not use the study medication more than 50% of the time
for any one of the three reasons for use)). Since the analyses based on predominan use
groups were not prespecified and there is no clear rationale for this reclassification,
judgement should be based on the results from the prespecified analyses based on strict
prevention/relief groups.

Laura Lu
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Team Leader
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Appendix A

Table 1a. Patient Disposition in Study 003

Resson for Discontinuation

N
| Reccived Study Medication and Product Use Journal 1093
Completed Study 874
Took at Least 1-Dose Medication 822
Did Not Take Medication 52
Did Not Complete Study 219
Adverse Event 4
Subject Reconsidered/Withdrew Consent 4
Lost to Follow-Up 210




Table 2a. Frequency (Daytime) BY Consistency Status

Heartburn History: Frequency During Daytime
Consistency (Y=Yes, N=No)

Frequency
Percent
Row Pct
Col Pct [N Y Total
2.3 109 202 3
13.37 24.79 38.16
35.05 64.95
35.39 39.84
4;5 50 50 100
5.13 6.13 12.27
50.00 50.00
16.23 9.86
>=§ 75 32 107
9.20 3.93 13.13
70.09 29.91
24.35 6.39
ONCE 37 118 155
4.54 14.48 19.02
23.87 76.13
12.01 23.27
RARELY 37 105 142
4,54 12.88 17.42
26.06 73.84
12.01 20.71
Total 308 507 815

37.79 g2.21 100,00

P-value from Chi-Square Test: 0.001




Table 3a. Frequency (Night) BY Counsistency Status

Heartburn History: Frequency During Night
Consistency (Y=Yes, N=No)

Frequency

Parcent

Row Pct

Col Pct [N Y Total

2.3 110 145 255
13.50 17.78 31.29
43.14 56.86
3a5.71 28.60

4.5 32 44 76
3.93 5.40 9.33
42,11 57.89
10.39 8.68

>=xB 47 25 72
5.77 3.07 B.83
65.28 34.72
15.26 4.93

ONCE 38 109 147
4.66 13.37 18.04
25.85 74.15
12.34 21.50

RARELY 81 184 265
9.94 22.58 32.52
30.57 69.43
26.30 36.29

Total 308 507 815

37.79 62.21 100.00

P-value from Chi-Square Test: 0.001




Table 4a. Rx Medication Use By Consistency Status

Heartburn History: Rx Medication Use (Y=Yes, N=No)
Consistency (Y=Yes, N=No)

Frequency

Percent

ARow Pct

Col Pct |N Y Total

] 253 471 T24
31.04 57.79 88.83
34.94 65.06
B2.14 92.80

Y 55 36 91
8.75 4.42 11.17
80.44 39.58
17.86 7.10

Total 308 507 B15

3r.79 62.21 100.00

p.value from Chi-Square Test: 0.001




Table 5a. Medication Factor By Counsistency Status

MEDICAT (Heartburn Factor: Medication, 1=Yes, 2=No)
Consistency (Y=Yes, N=No)

Frequency
Parcent
Row Pct
Col Pct (N Y Total
1 18 7 25
2.21 0.86 3.07
72.00 28.00
5.84 1.38
2 290 500 790
35.58 61.35 96.93
36.71 63.29
94.16 98.62
Total 308 s07 815

37.79 62.21 100.00

P-value from Chi-Square Test: 0.001
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STATISTICAL NDA REVIEW AND EVALUATION

Date: November 9, 2000
* NDA: 21-229

APPLICANT: AstraZeneca LP
NAME OF DRUG: Prilosec 1 (omeprazole magnesium) 20 mg Tablets.

INDICATION: 1. 4-hour prevention of heartburn; 2. Two-week prevention of heartburn; and 3.
treatment of heartbumn.

USER FI;JE DUE DATE: 17/27/01.

DRUG CLASSIFiCATION: 1S.

DOCUMENT REVIEWED: Volumes 1.001 — 1.003, 1.027 — 1.153; dated 1/27/2000.
MEDICAL REVIEWER: L. Goldkind, M.D.

STATISTICAL REVIEWER: Wen-Jen Chen, Ph.D.

STATISTICAL ISSUES:

e Neither Study 1997092 nor Study 1997095 shows the superiority of Ome-Mg 20 mg to
placebo inthe treatment of heartburn.

e Only one study (171) shows the superiority of Omeprazole 20 mg to placebo in the
prevention of nocturnal heartburn on the 2-week prevention of heartburn.

KEYWORDS: Clinical studies; NDA review.

1.0 . INTRODUCTION

In the submitted Volume 29, the sponsor indicated that Omeprazole is a highly specific and
effective inhibitor of gastric acid secretion and belongs to the class of proton pump inhibitor
(PPI). Omeprazole suppresses gastric acid secretion by specific inhibition of the H/K* ATPase
enzyme system at the secretory surface of the gastric parietal cell. Because it blocks the final step
of acid production, the effect leads to inhibition of both basal and stimulated acid secretion. This
class of drugs is used in the treatment of gastric acid-related symptoms and pathology, such as



2

Gastroesophageal Reflux Disease (GERD) and the erosive esophagitis (EE) that generally
accompanies GERD.

This submission consists of six studies, 1998005, 1998006, 171, 183; 1997092, and 1997095 to
acquire the approval for over-the-counter marketing of omeprazole magnesium tablets in the use
of prevention and treatment of heartburn. Currently, Prilosec Delayed-Release Capsules are
approved for short-term treatments of active duodenal ulcer and active benign gastric ulcer, the
treatment of symptomatic Gastroesophageal Reflux Disease, the short-term treatment and
maintenance of healing of Erosive Esophagitis, and the long-term treatment of pathological

hypersecretory conditions. The prevention and treatment of heartburn for over the counter use are
new indications for Prilosec.

Of the above six studies, the four studies, 1998005, 1998006, 171, and 183, were submitted to
support the efficacy claim on the prevention of heartburn while the other two studies, 1997092
and 1997095, were for the treatment of heartbumn. Of these four studies submitted for the
prevention indication, the two studies, 1998005 and 1998006, were to support the efficacy claim
on the 4-hour prevention of heartburn and the other two studies, 171 and 183, were to support the
efficacy claim on the two-week prevention of heartburn.

2.0 Studies 1998005 and 1998006 - prevention indication on 4-hour treatment phase
2.1.0 Background Information for Studies 1998005 and 1998006

Objectives: The primary objective of this study was to assess the efficacy of pre-prandial dosing
with omeprazole magnesium 20.6 mg (Ome-Mg 20) versus placebo in preventing the occurrence
of heartburn over a 4-hour period following a provocative meal. The secondary objective was to
expand the comparisons of the effectiveness for omeprazole magnesium 10.3 mg (Ome-Mg 10)
versus placebo and Ome-Mg 20 versus placebo in preventing the occurrence of heartburn over a
- 4-hour period following a provocative meal. :

Study Design: This study was a multi-center, single-dose, randomized, double-blind, double-

- dummy, parallel, placebo-controiled study with an initial target population of approximately
1242 completed subjects. The study consisted of four visits: two visits during the Screening
period, a Baseline meal visit, and a Randomization meal visit. All subjects agreeing to participate
~ were required to provide written informed consent and underwent eligibility screening period,
which included a physical exam and a medical/medication history. To be eligible for

- randomization to treatment, subjects must have experienced Moderate or Severe heartburm
following the Baseline meal. )

Subjects who met all Continuance criteria and continued to meet inclusion/exclusion criteria
were randomly assigned (in a 1:1:1 ratio) to one of the following treatment groups at each study
center, according to a randomization schedule provided by Procter & Gamble: Ome-Mg 20,
Ome-Mg 10, and Placebo. At the Randomization meal, subjects received two bottles of study
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medication each containing orie tablet. In the presence of study staff, subjects consumed both of
their allocated tablets. Subjects consutned the tablets with water 1-hour prior to the
Randomization meal. Subjects remained at the study center to evaluate their heartburn for 4
hours after the randomization meal commenced.

Study medication safety was evaluated from the seif-reported adverse events (AEs) experienced
by subjects after dosing and through the 4-hour evaluation period and from self-reported AEs
experienced by subjects for the 48 hours following the Randomization meal. All AEs were
tracked until resolution or until it was determined by a study physician that an ongoing AE was
stable. Figure 2.1.0.1 displays the study procedures.

P n =41
-~
i i /’I
! = L/ Ome-Mg 10 [n = 414)
1 : 1R
i | i [
. \\\
Visk 4 ViskZ  ViskS  Randomization®

Visit & \\! Placebo (n = 414}

| ] b T

! S 1 181 25 1 35

Ah Oh 1h h 3h

Dosing }
Rendomization Meal Commences
{8t 0 hr evaluation)

Figure 2.1.0.1 Clinical Study Diagram

Efficacy and Shfety Measurements: Efficacy measurements on heartburn symptoms were
coltected from subjects at the beginning of the provocative meals and every 30 minutes for 4

hours after the beginning of the provocative meals. Sub;ects evaluated their heartburn symptoms
using the following categorical scale:

None (0) - No heartbum is present;

Mild (1) - Heartburn is present but easily tolerated;

Moderate (2) - Heartburn is sufficient to cause interference with normal daily activities or sleep;
Severe (3): Heartburn is incapacitating subject from performing normal daily activities or sleep.

In addition, safety was assessed by the collection of voluntarily reported AEs after dosing with
study medication at Visit 4.

Determination of Sample Size: Sample size estimates for this study were determined based on a
95% power using a two-tailed chi-square test of difference in two probabilities at significance
level of .05. A sample size of 414 per treatment was calculated to be appropriate to detect a
difference between 25% and 15% in the percentages of Heartburn-Free (thé primary efficacy

BEST POSSIBLE COPY




measure) subjects between the Ome-Mg 20 and placebo groups. This difference of 10% was
determined based on a pilot study.

Study Population: The inclusion criteria for the study population included patients

» having a history of developing at least Moderate heartburn within 1-hour after provocative
meals and the ability to identify foods/beverages that produced these heartburn symptoms;

e having a history of developing heartburn which responded, to some degree, to antacids or
OTC H2RA treatment;

o for male or non-pregnant, non-lactating female (women of child-bearing potential must
have used an acceptable form of contraception as determined by the Investigator), in good
general health, any race, and at least 18 years of age; etc.

Patients were excluded from the study population if they had

e a history (past or present) of erosive esophagitis verified by endoscopy;

e a history (past or present) of GERD diagnosed by a physician;

e a history (past or present) of pathologic intraesophageal pH monitoring;

» any medical condition or concomitant therapy which may interfere with the evaluation
of heartbura treatment;

o a history of lactose intolerance; etc.

fFor the detail of patient selection, refer to sponsor’s Volume 1.029].

- Study .Hypothesis: The efﬁcacy of Ome-Mg 20 is superior to placebo in preventing the
occurrence of heartburn over a 4-hour period following a provocative meal.

Primary and Secondary Efficacy Variables: The primary efficacy endpoint was the percentage
of subjects Heartburn-Free over the entire 4-hour period after the Randomization meal (i.e.,
severity score is 0 at all time points). The secondary efficacy endpoints were i.) Overall
Assessment (poor, fair, good, very good, and excellent) of the study medication at the end of the
4-hour measurement period, ii.) Average Symptom Severity Score across the 4-hour
measurement period, iii.) Maximum Symptom Severity Score over the 4-hour measurement
period, iv,) Reduction of Maximum Sympom Severity Score of the Randomization meal from
the Maximum Symptom Severity Score of the Baseline meal, v.) Percentage of subjects taking
backup medication (Backup Medication Use), and vi.) Time to Backup medication use.

Efficacy analyses
The efficacy endpoints were analyzed for the foliowing two groups of paiients:‘

e Intent-to-treat (ITT) population — All randomized subjects who dosed with study medication
and had at least one efficacy evaluation following the randomization meal.

¢ Per- Protocol (PP) population — A sub-population of ITT population exctuding those subjects
who did not satisfy the Evaluable criteria.
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A Cochran-Mantel-Haenszel (CMH) test stratified by Investigator was performed for the primary
endpoint (heartburn-free or not) to compare treatment effects. For the secondary efficacy
endpoints, Extended Mantel-Haenszel test was applied to compare the treatment effects on the
overall asséssment and Maximum Symptom Severity Score while analysis of variance model
was used to analyze the average symptom severity score, the percentage of subjects taking
backup medication, and reduction of maximum severity score. Finally, the time to backup
medication use was analyzed by the Cox proportional hazard model, adjusting for investigator.

The primary statistical analyses were performed on the ITT population while the secondary
statistical analyses were on the PP population.

Disposition of Patients for Study 1998005: Of the 1382 subjects scheduled for the
Randomization meal, 1287 subjects (93.1%) were randomized to treatment. Ninety-five subjects
(6.9%) did not show for the Randomization meal (e.g., lost to follow-up) or failed the Visit 4
Randomization meal Continuance criteria. The randomized subjects were allocated to treatments
in the following manner: 433 in the Ome-Mg 20 group, 430 in the Ome-Mg 10 group, and 424 in
the placebo group. Table 2.1.0.1 summarizes patient disposition among three treatment groups
for the 4-hour treatment phase: Ome-Mg 20, Ome-Mg 10, and placebo.

Table 2.1.0.1 Patient disposition among three treatment groups (Study 1998005)

Disposition Ome-Mg 20 | Ome-Mg 10 Placebo | Overall
Total Randomized 433 430 424 1287
Intent-to-Treat 433 428 423 1284
Per-Protocol 406 398 400 1204

Disposition of Patients for Study 1998006: Of the 1274 subjects scheduled for the
Randomization meal, 1171 subjects (91.9%) were randomized to treatment. Ninety-three subjects
(7.3% of those scheduled) did not show for the Randomization meal (e.g., lost to follow-up), 11
subjects (0.86% of those scheduled) failed the Visit 4 Randomization meal Continuance criteria,
and 1 subject (0.08% of those scheduled) was inadvertently randomized and allowed to dose with
study medication. The randomized subjects were allocated to treatments in the following manner:
394 in the Ome-Mg 20 group, 387 in the Ome-Mg 10 group, and 390 in the placebo group. Table

2.1.0.2 summarizes patient disposition among three treatment groups for the 4-hour treatment
phase: Ome-Mg 20, Ome-Mg 10, and placebo.

APPEARS THIS WAY
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Table 2.1.0.2 Patient disposition among three treatmeat groups (Study 1998006)
Disposition Ome-Mg 20 { Ome-Mg 10 Placebo | Overall
Total Randomized 394 387 39 | u7n
Intent-to-Treat 393 387 390 1170
Per-Protocol 389 380 380 1149

Premature Discontinuations for Study 1998005: Sixteen randomized subjects (1.2%) did not
complete the 4-hour treatment phase: 5 subjects in the Ome-Mg 20 group, 8 subjects in the Ome-
Mg 10 group, and 3 subjects in the placebo group. Among those subjects that did not complete
the treatment phase, 7 subjects had AEs, 5 subjects withdrew consent, 2 subjects failed the
Continuance criteria, and 2 subjects discontinued due to Investigator and Sponsor’s decision.
Premature Discontinuations for Study 1998006: Seven randomized subjects (0.6%) did not
complete the 4-hour treatment phase: 2 subjects in the Ome-Mg 20 group, 1 subjects in the Ome-
Mg 10 group, and 4 subjects in the placebo group. Among those subjects that did not complete
the treatment phase, 1 subjects had AEs, S subjects withdrew consent, and 1 subjects
discontinued due to Investigator and Sponsor’s decision.

2.2.0 Sponsor’s Analysis Results and Reviewer’s Comments for Study 1998005

2.2.1 Sponsor’s Statistical Analysis Results

Demographics and Baseline Characteristics

The demographic variables and baseline characteristics analyzed by the sponsor for the three
treatment groups, Ome-Mg 20, Ome-Mg 10, and placebo were gender, race, age, current smoker,
current use of other nicotine products, alcohol consumption, currently consume caffeine-
containing beverage, currently consume other caffeine-containing products, average symptom
severity score following baseline meal, and maximum symptom severity score following
baseline meal for all randomized, ITT, and PP patients.

For ITT patients, the analyzed demographic and baseline characteristics were comparable among
the three treatment groups, with the exception of alcohol consumption per week (p=0.033),
where the placebo group appeared to have a larger percentage of non-drinkers (61%) when
compared to the two omeprazole groups (56% for Ome-Mg 20 and 20% for Ome-Mg 10). The

results from all randomized and PP patient populations were found similar to those of ITT
population.

Summary of Sponsor’s Efficacy Analysis Results

i. Primary Efficacy Endpoint Analyses
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Table 2.2.1.1 (extracted from sponsor’s Table F in Volume 29) summarizes the results for the
primary efficacy analysis on heartburn-free during the 4-hour evaluation period (primary efficacy
endpoint) from the start of the Randomization meal for intent-to-treat patient population.

Table 2.2.1.1 (Sponsor’s) Primary efficacy analysis on 4-hour Heartburn-Free evaluation for
intent-to-treat patieats

f HEARTBURN-FREE, .
t TREATMENT GROUP RATE P-VALUE V5. PLACEBO® | p.y AL UE FOR HOMOG *

Placebo (N=423) 20.1% (85/423)

Ome-Mg 10 (428) 24.3% (104/428)

} Ome-Mg 20 (N=433) 25.4% (110/433)

': Cochran-Mantel-Haenszel test for a treatment vs. placebo using investigator as a stratification factor;

*; Breslow-Day test for homogeneity between a treatment vs. placebo across investigators performed by this
reviewer using sponsor’s SAS program.

Table 2.2.1.1 indicated that at significance level of .05, the heartburn-free rate for Ome-Mg 20
(p=0.057) was borderline significantly higher than that of placebo (p=0.057); however, the

heartburn-free rate of Ome-Mg 10 was not significantly better than that of placebo (p=0.14) for
intent-to-treat patients.

The results on the heartburn-free rate analysis for the per-protocol patients were found similar to
those of intent-to-treat patients.

ii.} Secondary Efficacy Endpoint Analyses

Table 2.2.1.2 (extracted from sponsor’s Table 8.2.2, Table 8.2.5, and Table 8.2.7 in Volume 29)
summarizes the analysis results on the secondary efficacy endpoints classified as categorical
variables and continuous variables for ITT population. The categorical secondary endpoints were
overall assessment, maximum symptom severity score, and backup medication (use or not-use)
while the continuous secondary endpoints were average symptom severity score, reduction of

maximum symptom severity scores (randomization meal score minus baseline meal score), and
time to backup medication use.

APPEARS THIS WAY
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Table 2.2.1.2 (Sponsor’s) Analysis Results for the Secondary Efficacy endpoints

TREATMENT COMPARISON P-VALUE :

b R e .

Overall Assessmeo to excellent)

l

Y Ome-Mg 20 vs. Placebo 0.002
Ome-Mg 10 vs. Placebo 0.175

‘_ imum Severity Score (None to Severe)
| Ome-Mg 20 vs. Placebo

|
|
|
!
l
|
I
|
|

-

g 0.001° 1

Ome-Mg 10 vs. Placebo 0.027° |

Backup Medication Use (within 4 hours) ]

[ Ome-Mg20vs. Placebo | 0015 ‘
] Ome-Mg 10 vs. Placebo 0.48

Average symptom Severity Score APPERNS 1.4 .
Ome-Mg 20 vs. Placebo 0.024° Of Ol
Ome-Mg 10 vs. Placebo 0.059

Reduction of Maximum Syptoeverity Scores

Ome-Mg 20 vs. Placebo 0.001°
| Ome-Mg 10 vs. Placebo 0.095

b [
|

|

Time to Backup Medication Use

| Ome-Mg 20 vs. Placebo 0.158
Ome-Mg 10 vs. Placebo 0.701

: Significant at .05 significance level.

|
|

Based on the results of the secondary endpoint analyses, Table 2.2.1.2 showed that except for
time to backup medication, the effect of Ome-Mg 20, when dosed 1-hour prior to a provocative
meal, is superior to placebo evaluated by the other five secondary variables (p< 0.015). On the
contrary, except for the maximum symptom severity score showing the superiority of Ome-Mg
10 to placebo (p=0.027), the efficacy of Ome-Mg 10 was only numerically better than that of
placebo assessed by the rest of five variables.

Adverse Events

Overall, 85 of the subjects reported 108 adverse events (AEs). Twenty-four (6%) of the subjects
on Ome-Mg 20 reported 28 AEs; 34 of the subjects (8%) on Ome-Mg 10 reported 44 AEs; and
27 of the subjects (6%) on placebo reported 36 AEs. The percentage of AEs that were considered
to be Mild to Moderate in intensity was 86%, 80%, and 81% of subjects on Ome-Mg 20, Ome-
Mg 10, and placebo, respectively. The percentage of AEs that were considered to be Severe in
intensity was 14% for Ome-Mg 20 and Ome-Mg 10 and 19% for the placebo treatment groups.
The percentage of AEs that were considered possibly or probably due to study medication was
61%, 68%, and 64% for subjects on Ome-Mg 20, Ome-Mg 10, and placebo, respectively.




During the study, no subject experienced a serious adverse events (SAE). Seven subjects
discontinued study medication because of an AE. The discontinuations due to AEs were
reported by 3 subjects on Ome-Mg 20, 3 subjects on Ome-Mg 10, and 1 subject on placebo.

2.2.2 Reviewer's Comments and Conclusions for Study 1998005

It is noted that the efficacy of Ome-Mg 20 is shown borderline significantly better than that of
placebo (p=0.057) on 4-hour heartburn-free evaluation by the sponsor’s analysis, reported in
Table 2.2.1.1. However, the efficacy of Ome-Mg 10 is not statistically significantly better than-
that of placebo assessed by 4-hour heartburn-free rates (p=0.14).

To validate the borderline superiority of Ome-Mg 20 to placebo, this reviewer performed the
following two analyses using intent-to-treat patients: 1.) P-value multiplicity adjustment analysis
for the secondary endpoints and 2.) subgroup analysis on 4-hour heartburn-free evaluation.

Data used in this reviewer’s analysis was submitted by the sponsor, dated January 29, 2000.

1.) P-value multiplicity adjustment analysis

Since the treatment effects of Ome-Mg 20 versus placebo were assessed using six secondary
endpoints: overall assessment, maximum symptom severity score, backup medication use,
average symptom severity score, reduction of maximum symptom severity score, and time to
backup medication, this reviewer applies the Hochberg step-up procedure to adjust the
multiplicity induced by the six multiple comparisons by ITT patient population. Table 2.2.2.1
presents the results of the Hochberg multiplicity adjustments on the p-values for comparing the

effects of Ome-Mg 20 versus placebo using above six secondary endpoints by ITT patient
population.

APPEARS THIL "
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Table 2.2.2.1 (Reviewer’s) Hochberg multiplicity adjustments on the p-values for comparing the
effects of Ome-Mg 20 versus placebo by the secondary endpoints using ITT patients

SECONDARY ENSPOINT EX

"Overall Assessment
(Poor to exce!lent) 0.002

Maximum Symptom Seventy Score
(None to Severe)

| Backp Medication Use
(mthln 4 hours)

Average symptom Severlty Score

Reductlon of Maximum Sy o _
Seventy Scores 0.001 0. 006 i

[ Time to aup Medlcatlon _ |

*: Signil‘icance at ﬂgniﬁcance level of 0 05 determmed by Hochberg procedure.
': Original p-vaiue; *: P-value adjusted by Hochberg procedure;

Table 2.2.2.1 shows that after Hochberg multiplicity adjustments, the treatment effects of Ome-
Mg 20 superior to placebo are found for overall assessment, maximum symptom severity score,
backup medication use, average symptom severity score, and reduction of maximum symptom
severity score using ITT patient population.

Similar results are found for per-protocol patients.

2. Subgroup Analysis

To assess the consistency of results on 4-hour heartburn-free evaluation across subgroups this

reviewer also performed some subgroup analyses for the subgroups listed below for ITT patient
population.

Gender

This reviewer’s gender group (Female and Male) analysis results for the comparisons of

treatment effects are presented by Table A.1.1 in Appendix 1. The results are briefly summarized
below:

¢ The subgroup analysis results indicate that the 4-hour heartburn-free rate of Ome-Mg 10 is
significantly higher than that of placebo for female patients.

® To compare with placebo, it is noted that at least a positive trend favors omeprazole for both
male and female groups.
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Age

This reviewer’s age group (< 65 and > 65) analysis results for the comparisons of treatment
effects are presented by Table A.1.2 in Appendix 1.

e The subgroup analysis results indicate that the 4-hour heartburn-free rate of Ome-Mg 20 is
significantly higher than that of placebo for patients with age less than or equal to 65.
e To compare with placebo, it is noted that in general, there is a positive trend in favor of

omeprazole for both age groups with the exception of Ome-Mg 20 versus placebo using
senior age group (age > 65).

Race

This reviewer’s race group (Caucasian and Non-Caucasian) analysis resuits for the comparisons
of treatment effects are presented by Table A.1.3 in Appendix I.

e The subgroup analysis results indicate that the 4-hour heartburn-free rates of omeprazole are
“numerically higher than those of placebo for both Caucasian and Non-Caucasian groups with
the exception of Ome-Mg 10 versus placebo using Non-Caucasian group.

2.2.3 Recommendations/Conclusions of the treatment effects for Study 1998005

¢ From the results of the sponsor’s and this reviewer’s analyses, it can be concluded that the
effect of Ome-Mg 20 is borderiine significantly better than that of placebo in the 4-hour
prevention of heartburn.

¢+ However, by Table 2.2.1.1, the efficacy of Ome-Mg 10 is not superior to that of placebo in
the 4-hour prevention of heartburn (p=0.14).

2.3.0 Sponsor’s Analysis Results and Reviewer’s Cominents for Study 1998006
2.3.1 Sponsor's Statistical Analysis Results

Demographics and Baseline Characteristics

The demographic variables and baseline characteristics analyzed by the sponsor for the three
treatment groups, Ome-Mg 20, Ome-Mg 10, and placebo were gender, race, age, current smoker,
current use of other nicotine products, alcohol consumption, currently consume caffeine-
containing beverage, currently consume other caffeine-containing products, average heartburn

severity following baseline meal, and maximum heartburn severity following baseline meal for
ITT and PP patients.

" For ITT patients, the analyzed demographic and baseline characteristics were comparable among

the three treatment groups, with the exception of race (p=0.004) and age (p=0.04). There were
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more Caucasians in the Ome-Mg 10 group than in the other two treatment groups, and those

subjects in the Ome-Mg 10 group were also slightly older than those in the other two treatment
groups.

The analysis results on demographic and baseline characteristics from the per-protocol
population were found to be similar to those of ITT population.

Summary of Sponsor’s Efficacy Analysis Results
i. Primary Efficacy Endpoint Analyses

Table 2.3.1.1 (extracted from sponsor’s Table F in Volume 38) summarizes the results for the
primary efficacy analysis on heartburn-free during the 4-hour evaluation period (primary efficacy
endpoint) from the start of the Randomization meal for intent-to-treat patient population.

Table 2.3.1.1 (Sponsor’s) Primary efficacy analysis on 4-hour Heartburn-Free evaluation for
intent-to-treat patients

| TREATMENT GROUP F-VALUE VS.FLACEBO® | p.y ALUE FOR HOMOG ’

| Placebo (N=390) 17.2% (67/390)

Ome-Mg 10 (387) 25.3% (98/387)

} Ome-Mg 20 (N=393) 25.7% (101/393)

: Significant at .05 for treatment comparisons and at 0.10 for odds homogeneity test;

's Cochran-Mante!-Haenszel test for a treatment vs. placebo using investigator as a stratification factor;

1, : Breslow-Day test for odds homogeneity between a treatment vs. placebo across investigators performed by
this reviewer using sponsor’s SAS program.

Table 2.3.1.1 indicated that at significance level of .05, the heartburn-free rate for both Ome-Mg
20 (p=0.004) and Ome-Mg 10 (p=0.005) were significantly higher than that of placebo, after
controlling investigator effect, for intent-to-treat patients. However, a statistically significant lack
of homogeneity across investigators in heartburn-free rates was found by Breslow-Day test for
Ome-Mg 20 versus placebo (p=0.044). The effect of investigators on the heartburn-free rates will
be discussed later in section 2.3.2 — Reviewer’s Analysis and Comments.

The results on the heartburn-free rate analy51s for per-protocol patients were found similar to
those of intent-to-treat patients.

ii.} Secon Efficacy Endpoint Analyses

- Table 2.3.1.2 (extracted from sponsor’s Table 8.2.2, Table 8.2.5, and Table 8.2.7 in Volume 38)
summarizes the analysis results on the secondary efficacy endpoints classified as categorical
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variables and continuous variables for ITT population. The analyzed categorical secondary
endpoints were overall assessment, maximum symptom severity score, and backup medication
(use or not-use) while the continuous secondary endpoints were average symptom severity score

and reduction of maximum symptom severity scores (randomization meal score minus baseline
meal score).

Table 2.3.1.2 (Sponsor’s) Analysis Results for the Secondary Efficacy endpoints

| TREATMENT COMPARISON | P-VALUE

|
i
{

l

|

Overall Assessment (Poor to excelt)

~_ Ome-Mg 20 vs. Placebo <0.001°
| Omec-Mg 10 vs. Placebo 0.016

|

Maximum Sympterity Score (Noe to Severe)

i
|
|
|
|
|

I

1
|

Ome-Mg 20 vs. Placebo <0.001° i
| Ome-Mg 10 vs. Placebo <0.001°
[ Backup Medication Use (within 4 hours)
: vs.Placebo |  <o0001' | .
Ome-Mg 10 vs. Placebo 0.049° | APPEARS THIS WAy
b e — - —-— e — o —  ——— rm ——— e e i
Average symptom Severity Score ‘ ON QRIGINAL
vs. Placebo [ <o00t” |
| Ome-Mg 10 vs. Placebo <0.001°

|

Reduction of Maximum Symptom Severity Scores |

[ Ome-Mg 20 vs. Placebo
Ome-Mg 10 vs. Placebo 0.00t°

{ Time Backup Medication Use )

Ome-Mg 20 vs. Placebo |

Ome-Mg 10 vs. Placebo

|

1

IL

: Siniﬁcant at .gniﬁcvel.

Based on the results of Table 2.3.1.2, the sponsor claimed that the effects of Ome-Mg 20 and
Ome-Mg 10, when dosed 1-hour prior to a provocative meal, were superior to placebo in five
secondary efficacy endpoints: overall assessment, maximum symptom severity score, back-up

medication use, average symptom severity score, and reduction of maximum symptom severity
scores.

Adverse Events

Overall, 35 of the subjects reported 45 adverse events (AEs). Eleven of the subjects (3%) on
Ome-Mg 20 reported 16 AEs; 15 of the subjects (4%) on Ome-Mg 10 reported 20 AEs; and 9 of
the subjects (2%) on placebo reported 9 AEs. The percentage of AEs that were considered to be
Mild to Moderate in intensity was 100%, 95%, and 100% for subjects on Ome-Mg 20, Ome-Mg
10, and placebo, respectively. The percentage of AEs that were considered possibly or probably




14

due to study medication was 75%, 50%, and 67% for subjects on Ome-Mg 20, Ome-Mg 10, and
placebo, respectively. During the study, no subject experienced a serious adverse events (SAE).
Only one subject who dosed with Ome-Mg 20 discontinued study medication due to an AE.

2.3.2 Reviewer’s Analyses and Comments for Study 1998006

Since the primary objective of the study is to compare the efficacy of Ome-Mg 20 versus
placebo, this reviewer first validates the efficacy of Ome-Mg 20 superior to placebo claimed by
the sponsor. After validating the efficacy of Ome-Mg 20 superior to placebo, the efficacy
comparison of Ome-Mg 10 versus placebo is then pursued.

To validate the efficacy of Ome-Mg 20 superior to placebo, this reviewer performs the following
three analyses using intent-to-treat patients: 1.) Sensitivity analysis to inspect the effect of
investigator on the 4-hour heartburn-free evaluation, 2.) P-value multiplicity adjustment analysis
for the secondary endpoints and 3.) Subgroup analysis on 4-hour heartburn-free evaluation.

Data used in this reviewer’s analysis was submitted by the sponsor, dated January 29, 2000.
1.) Sensitivity analysis

As shown by Table 2.3.1.1, at significance level of .10, a significant lack of homogeneity on
odds ratio of 4-hour heartburn-free evaluation between Ome-Mg 20 and placebo across
investigators was found by Breslow-Day test (p=0.044) for ITT patient population.

In order to assess the effect of the investigators on the differences of 4-hour heartburn-free rates

between Ome-Mg 20 and placebo, this reviewer performs the following two analyses using ITT
patient population:

i. Cochran-Mantel-Haenszel test using center (investigator) group (Centerg) with four levels
as a stratification factor: level 1 for center size < 50; level 2 for 50 < center size < 80; level
3 for 80 < center size < 100; and level 4 for center size > 100.
ii. Two-sided Fisher Exact test to compare the overall 4-hour heartburn-free rates between
Ome-Mg 20 and placebo without using any stratification factors.

In the sensitivity analysis i., since the numbers of patients enrolled by centers (investigators) in
each level were close among one another, the effects of investigators in each level on the
heartburn-free rates are likely to be similar and the patients in each level are pooled. If the effect
of investigator on the heartbum-free rates is critical, the results (p-values) of the sensitivity
analysis i., ii., and the sponsor’s analysis on the treatment efficacy comparisons for Ome-Mg 20
versus placebo on heartburn-free rates are expected to be very different.

Table 2.3.2.1 summarizes the effect of Centerg on the comparison of two treatment effects (Ome-
Mg 20 versus placebo) assessed by 4-hour heartburn-free rates for ITT patient population. In
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addition, the result for the overall comparisons on the two treatment effects without using any
stratification factors is also discussed.

Table 2.3.2.1 (Reviewers) The sensitivity analysis result for the effect of Centerg on the comparison
of two treatment effects assessed by 4-hour heartburn-free rates

TREATMENT COMPARISON P-VALUE FOR CMH P-VALUE FOR HOMOG
" OmeMgzowsPhacebo | 000 | oG —

o : Treatment comparlson usmg ‘Cochran-Mantel-Haenszel test with Cent Centerg as a stratification factor;

*: Homogeneity test using Breslow-Day method to assess homogeneity of treatment effects across the levels of
Centerg. *: Signiﬁpant at .05 level.

Table 2.3.2 indicates that with Centerg as a stratification factor, the treatment effect of Ome-Mg
20 is superior to that of placebo (p=0.003) evaluated by 4-hour heartbum-free rate using ITT
patient population. In addition, the result from the two-sided Fisher Exact test on the overall 4-
hour heartburn-free rates using ITT patient population is also in favor of Ome-Mg 20 (p=0.004).
Since the results (p-values) of the three analyses (two sensitivity analyses and the sponsor’s
analysis) to compare the heartburn-free rates between Ome-Mg 20 and placebo are similar, the
superiority of Ome-Mg 20 to placebo is persuaded.

2. P-value multiplicity adjustment analysis

Refer to the section 2.2.2 on the reason applying the Hochberg step-up procedure for the p-value
multiplicity adjustment when the treatment effects are assessed by the six secondary endpoints:
overall assessment, maximum symptom severity score, backup medication use, average symptom
severity score, reduction of maximum symptom severity score, and time to backup medication.

Table 2.3.2.2 presents the results for the Hochberg multiplicity adjustments on the p-values when

comparing the effects of Ome-Mg 20 versus placebo by the six secondary endpoints using ITT
patient population, ,

APPEARS THIS WAY
ON ORIGINAL
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Table 2.3.2.2 (Reviewer’s) Hochberg multiplicity adjustments on the p-values for comparing the
effects of Ome—Mg 20 versus placebo by the secondary endpoints using ITT patients

Overall Assessment =
(Poor to excellent)

Maximum Symptom Severity Score
(None to Severe)

Backup Medication Use
(within 4 hours)

Reduction of Maximum Symptom
Severity Scores

*; Sngmf cance at sngmﬂcance Ievel of 0 05 determmed by Hochberg procedure.
*: P-value adjusted by Hochberg procedure;

': Original p-value;

Average symptom Seventy Score <0.001° :

[SECONDARY ERSroTT

<0.001°

<0.001°

<0.001"

<Q.001"

Time to Backup Medication m |

APPEARS THIS way
ON ORIGINAL

Table 2.3.2.2 shows that after Hochberg multiplicity adjustments, the treatment effects of Ome-
Mg 20 superior to placebo are found for overall assessment, maximum symptom severity score,

backup medication use, average symptom severity score, and reduction of maximum symptom
severity score using ITT patient population.

3. Subgroup Analysis

A

To assess the consistency of results on 4-hour heartburn-free evaluation across subgroups, this
reviewer also performed some subgroup analyses for the subgroups listed below for ITT patient

population.

Gender

This reviewer’s gender group (Female and Male) analysis results for the comparisons of
treatment effects are presented by Table A2.1 in Appendix II. The results are briefly summarized

below:

¢ The subgroup analysis results indicate that the 4-hour heartburn-free rates of Ome-Mg 20 are
significantly higher than those of placebo for both female and male patients while the 4-hour
heartburn-free rate of Ome-Mg 10 is significantly higher than that of placebo only for male

patient.

* To compare with placebo, it is noted that at least a positive trend favors omeprazole for both

male and female groups.
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Age

This reviewer’s age group (< 65 and > 65) analysis results for the comparisons of treatment
effects are presented by Table A.2.2 in Appendix II.

» The subgroup analysis results indicate that for 4-hour heartburn-free rates, both Ome-Mg 20
and Ome-Mg 10 are significantly higher than those of placebo for patients with age less than
or equal to 65.

o To compare with placebo, it is noted that in general, there is a positive trend in favor of-
omeprazole for both age groups.

Race

Most of the patients were Caucasian (80%), so no subgroup analysis was performed.
2.3.3 Conclusions/Recommendations of the treatment effects for Study 1998006

From the results of the sponsor’s and this reviewer’s analyses, it can be concluded that the effect
of Ome-Mg 20 is significantly better than that of placebo in the 4-hour prevention of heartburn.

Since the primary objective of this Study is achieved, the efficacy of Ome-Mg 10 versus placebo
is then pursued.

Based on Table 2.3.1.1, the efficacy of Ome-Mg 10 is superior to that of placebo (p=0.005) on 4-
hour heartburn-free evaluation (the primary efficacy endpoint). In addition, following the
Hochberg P-value multiplicity adjustment analysis on overall assessment, maximum symptom
severity score, backup medication use, average symptom severity score, reduction of maximum
symptom severity scores, and time to backup medication use, the superiority of Ome-Mg 10 to
placebo in the 4-hour prevention of heartburn is supported.

2.4.0 Reviewer’s Conclusions and Recommendations for Studies 1998005 and 1998006

&
..0

The superiority of Ome-Mg 20 mg to placebo on 4-hour heartburn-free evaluation (the
primary efficacy endpoint) is supported by Study 1998006 (p=0.004).

% The result of Ome-Mg 20 significantly better than that of placebo on 4-hour heartburn-free
evaluation, shown by Study 1998006, is not replicated by that of Study 1998005.

% The superiority of Ome-Mg 10 to placebo on 4-hour prevention of heartburn is supported
only by one study, Study 1998006,

APPEARS THIS WAY
ON ORIGINAL
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3.0 Studies 171 and 183 - Prevention indication for two-week treatment phase
3.1.0 Background Information for Studies 171 and 183

Objectives: The primary objective of the study was to demonstrate that a single dose of
omeprazole magnesium 20 mg (Ome-Mg 20) (versus placebo) is effective in completely
preventing the occurrence of heartburn over a full day. The secondary objectives were to 1.)
compare the treatment groups with regard to the maximum severity of heartburn and the
occurrence of nocturnal heartburn after a single dose, 2.) compare the treatment groups with
regard to complete prevention of heartburn over a full day, the maximum severity of heartburn
and the occurrence of nocturnal heartburn over repeated daily doses, 3.) describe the incidence of
heartburn for each treatment group during the follow-up phase, and 4.) assess the safety and
tolerability of omeprazole magnesium when used in preventing heartburn.

Study Design: This study was a multicenter, double-blind, randomized, parallel, placebo-
controlled study to investigate the safety and efficacy of omeprazole magnesium, 10 mg qd and
20 mg qd, in preventing heartburn, The five-week study had the following three phases: 1.)

Single-Blind placebo Run-In (one week), 2.) Double-Blind randomized treatment (two weeks),
and 3.) Single-Blind placebo Follow-Up (two weeks).

During each study phase the blinded nature of the study was preserved using double dummy
packaging. The subject was always dispensed two bottles of medication: bottle A contained
active Ome-Mg 10 or placebo, bottle B contairned active Ome-Mg 20 or placebo. Both bottles
contained placebo for the placebo arm of the treatment phase and during the Run-In and
Follow-Up phases. Subjects were also dispensed GELUSIL at every visit but encouraged not to

use it unless absolutely necessary for the relief of heartburn. Figure 3.1.0.1 displays the process
of the clinical study.

Figure 3.1.0.1 Clinical Study Diagram
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Study Procedures: This study consisted of four visits: Visit 1 (Screening), Visit
2(baseline/Randomization), Visit 3, and Visit 4.

At Visit 1, informed consent was obtained, a complete mcdic;al history was obtained, physical
exam performed, and routine laboratory samples collected. Consented subjects who satisfied
enroliment criteria were entered into the Run-In phase and dispensed single-blind placebo kits

and heartburn diaries. GELUSIL tablets were also supplied to the subjects to use throughout the
study, if necessary.

At Visit 2, seven to nine days following Visit 1, the Run-In phase diaries were reviewed to
determine if subjects satisfied the following criteria for randomization: 1.) at least two days with
heartburn, 2.} no more than two days with missed doses, and 3.) no more than two days with
incomplete or inconsistent diary entries. Compliance with study medication and safety were also
monitored at this visit. Approximately 1500 eligible subjects were to be randomized to receive
one of the following medications: Ome-Mg 20, qd, Ome-Mg 10, qd, and placebo qd according to
a randomization schedule generated by Biostatistics, Astra Pharmaceuticals. GELUSIL tablets
were also supplied to the subjects to use throughout the study, if necessary. One week following
Visit 2 subjects were contacted by telephone to monitor safety, encourage diary and medication
compliance and confirm the date of Visit 3.

At Visit 3, 14 days (+ 2 days) following randomization, the diaries from the Double-Blind phase
were collected and reviewed. Subjects were evaluated for adverse events and blood specimens
were drawn at this visit for laboratory analysis. Subjects were dispensed a diary and single-blind
placebo to be used over the next 14 days. A new supply of GELUSIL was also supplied. One
week following Visit 3 subjects were contacted by telephone to monitor safety, encourage diary
and medication compliance and confirm the date of Visit 4.

At Visit 4, 15 days (+ 2 days) following Visit 3, subjects returned for their final visit where Visit
3 diaries were reviewed and adverse events were recorded.

Determination of Sample Size: The primary study question was whether there was a difference
on Day 1 between Ome-Mg 20 and placebo in the probability of having no heartbum. The study
intended to detect an arithmetic difference of 10 percentage points between Ome-Mg 20 and
placebo with 95% power using a two-sided a =0.05 level test. If in the current experimental
setting the true placebo rate is 20% and 500 subjects were available for analysis, then this study

- had just over 95% power to detect the targeted difference, assuming the use of a Chi-square test.

If the placebo rate is 40% then the study had §9% power.

Study Population: The inclusion criteria for the study population included heartburn on at least
two days per week over the past month, heartburn which responds to antacids or OTC H2-

receptor antagonist treatment, and presence of heartburn on at least two days during the Run-In
phase, etc. :




Patients were excluded from the study population if they demonstrated history of erosive
esophagitis verified by endoscopy, history of gastroesophageal reflux disease (GERD) diagnosed
by a physician, and history of pathologic intraesophageal pH monitoring, etc.

[For the detail of patient selection, refer to sponsor’s Volume 1.046].

Efficacy and Safety Measurements: Every moming during the five week study, each subject

completed his or her diary by answering the following questions:

¢ Over the last 24 hours (yesterday and last night), what was the severity of your most intense -
episode of heartburn (No Heartbum, Mild, Moderate, Severe)?

¢ Did you experience heartburn during the night (from going to bed last night to getting out of
bed this morning) - Yes, No?

e Over the last 24 hours, how many GELUSIL tablets did you take?

Subjects were instructed to complete their diary and take their dose of study medication each
morning prior to breakfast. All measures of efficacy were derived from data recorded in the
subject diaries after daily self-assessment. Prevention of heartburn after the first dose was of
principal interest, although the overall benefit of subsequent doses was evaluated.

Safety was assessed with a physical exam at the screening visit; adverse events captured

throughout the study and laboratory specimens drawn at the screening visit and at the end of
the treatment phase.

Primary and Secondary Efficacy Variables: The primary efficacy variable was no heartbun
between consecutive daily doses (ie. no heartburn over 24 hours) and the primary evaluation was
the period between the first and second daily dose following randomization (Day 1).

The secondary efficacy endpoints were:
the complete prevention of noctumnal heartburn (no nocturnal heartburn) on Day 1;
the occurrence of no more than mild heartburn over 24 hours on Day 1;

e the percentage of days with the outcome of no heartburn over 24 hours over the two week
double-blind phase;

¢ the percentage of days with the outcome of no nocturnal heartburn over the two week double-
blind phase;

o the percentage of days with the outcome of no more than mitd heartburn over 24 hours over
the two week double-blind phase;

Efficacy analyses

The efficacy endpoints were analyzed for the following two groups of patients:

Intent-to-treat (ITT) population _All randomized subjects for whom at least one efficacy
evaluation was available following first dose.
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Per- Protocol (PP) population — A sub-set of ITT population excluding those subjects with major
protocol violations.

The heartburn rates for the three treatment groups on Day 1 were compared using the Cochran-
Mantel-Haenszel (CMH) test statistic, with investigator as a stratification variable. P-values were
calculated for all comparisons between treatment groups. In the ITT analysis, subjects with
missing responses were assumed to have heartburn.

In addition, odds ratio estimates with 95% confidence intervals for each treatment pair were
calculated using logistic regression with treatment, center, and interaction between treatment and
center as model parameters. A center was consisted of patients either recruited from an
investigator who at least recruited forty-five subjects, or combined from investigators who

recruited less than forty-five subjects. A significant level of .10 was used to assess the interaction
between treatment and center.

For the Double-Blind phase, the percentage of days with no heartburn over 24 hours was
calculated for each subject and the treatment means compared using two-way ANOVA with
treatment and investigator as model parameters.

All statistical tests were two-sided. Unless otherwise noted, statistical significance was defined
as a p-value less than or equal to .05. The primary statistical analyses were performed on the [TT
population, and the secondary statistical analyses were performed on the PP population.

Disposition of Patients for Study 171: A total of 1817 subjects enrolled in the study. Of this
number, 1775 (97.7%) met enrollment criteria and entered the Run-In phase. However, of the
1775 subjects, 1582 subjects (87.1% of all enrolled) had a sufficient number of days of heartburn
and satisfactory diary entries to qualify them to be randomized to treatment at Visit 2. The
randomized subjects were allocated to treatments in the following manner: 529 (33.4%) to Ome-
Mg 20, 527 (33.3%) to Ome-Mg 10, and 526 (33.2%) to placebo. Table 3.1.0.1 summarizes

patient disposition among three treatment groups for the two-week treatment phase: Ome-Mg 20,
Ome-Mg 10, and placebo.

Table 3.1.0.1 Patient disposition for two-week double blind treatment phase (Study 171)

Disposition Ome-Mg 20 | Ome-Mg 10 Placebo | Overall
Total Randomized 529 527 526 1582
Intent-to-Treat 523 518 519 1560
Per-Protocol 519 514 515 1548

In addition, Table 3.1.0.2 presented the subject disposition among the three treatment groups for

two-week follow-up period.
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Table 3.1.0.2 Patient disposition for two-week follow-up phase (Study 171)

. fOme-Mg 20 me-Mg 10 [Placebo  [Overall
umber entering Follow-Up Phase 506 513 501 1520
[Number completing Follow-Up Phase 196 08 468 1502

Disposition of Patients for Study 183: A total of 1850 subjects enrolled in the study. Of this
number, 1782 (96.3%) met enrollment criteria and entered the Run-In phase. However, of the
1782 subjects, 1580 subjects (85.4% of all enrolled) had a sufficient number of days of heartburn
and satisfactory diary entries to qualify them to be randomized to treatment at Visit 2. The
randomized subjects were allocated to treatments in the following manner: 526 (33.3%) to Ome-
Mg 20, 527 (33.4%) to Ome-Mg 10, and 527 (33.4%) to placebo. Table 3.1.0.3 summarizes

patient disposition among three treatment groups for the two-week treatment phase: Ome-Mg 20,
Ome-Mg 10, and placebo.

Table 3.1.0.3 Patient disposition for two-week double blind treatment phase (Study 183)

Disposition Ome-Mg 20 | Ome-Mg 10 Placebo | Overall
Total Randomized 526 527 527 1580
Intent-to-Treat 524 520 520 1564
Per-Protocol 514 515 511 1540

In addition, Table 3.1.0.4 presented the subjeci disposition among the three treatment groups for
two-week follow-up period.

Table 3.1.0.4 Patient disposition for two-week follow-up phase (Study 183)

. fOme-Mg20 JOme-Mg10 [Placebo [Overall
INumber entering Follow-Up Phase 512 513 06 1531
[Number completing Follow-Up Phase 509 508 04 1521

Discontinuations for Study 171: Of 1582 randomized subjects, 37 subjects discontinued during
the Double-Blind phase: 15 from the Omé*Mg 20 group, 9 from the Ome-Mg 10 group, and 13
from the placebo group. The reasons for withdrawal were: 1 subject lacked a therapeutic
response, 6 subjects discontinued due to an adverse, 11 subjects withdrew consent, 14 subjects

were lost to follow-up, and 5 subjects discontinued due to a decision by the investigator or
SpOnsor.

In addition, a total of 18 subjects discontinued during the Follow-Up phase: 4 lacked a
therapeutic response, S had an adverse event causing discontinuation, 4 withdrew consent, 4 were
lost to follow-up, and 1 discontinued due to a decision by the investigator or sponsor.
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Discontinuations for Study 183: Of 1580 randomized subjects, 34 subjects discontinued during
the Double-Blind phase: 11 from the Ome-Mg 20 group, 11 from the Ome-Mg 10 group, and 12
from the placebo group. The reasons for withdrawal were: 1 subject was found not to have met
enrollment criteria, | subject was found not to have met randomizatiocriteria, 1 subject lacked a
therapeutic response, 6 subjects discontinued due to an adverse event, 12 subjects withdrew

consent, 8 subjects were lost to follow-up, and 5 subjects discontinued due to a decision by the
investigator or sponsor.

In addition, a total of 10 subjects discontinued during the Follow-Up phase: A total of 10
subjects discontinued during the Follow-Up phase: 4 had an adverse event causing
discontinuation, 2 withdrew consent, 2 were lost to follow-up, and 2 discontinued due to a
decision by the investigator or sponsor.

3.2.0 Sponsor’s Analysis Results and Reviewer’s Comments for Study 171
3.2.1 Sponsor’s Statistical Analysis and Results

Demographics and Baseline Characteristics

The demographic variables and baseline characteristics analyzed by the sponsor for the three
treatment groups, Ome-Mg 20, Ome-Mg 10, and placebo were gender, race, age, current smoker,
other current nicotine use, alcohol consumption, consume caffeine-containing beverage, consume
other caffeine-containing products, heartburn frequency (% of days) during Run-In, and average
heartburn seventy score during Run-In for ITT, PP, and all randomized patients.

The treatment groups were compared with respect to the demographic and baseline variables
mentioned above. One-way ANOVA was performed on continuous variables and a simple
chi-square test was applied to categorical variables. The sponsor indicated that at significance
level of .05, no significant differences were found on the analyzed demographic and baseline
variables among the three treatment groups for all randomized, ITT and PP patient populations.

Summary of Sponsor’s Efficacy Analysis Results

i) The results for the primary evaluation analysis

Table 3.2.1.1 (extracted from sponsor’s Table 8.2.2 in Volume 46) summarizes the results of the
primary efficacy analysis on heartburn-free over 24 hours on Day 1 (the primary evaluation)
following the first dose of double-blind medication using ITT patient popilation.
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Table 3.2.1.1 (Sponsor’s) Primary efficacy analysis on Day 1 Heartburn-Free evaluation during the
two-week double-blind phase using intent-to-treat patients

{ TREATMENT GROUP | HTBN-FR RT*

| Placebo (N=519) 32.6% (169/519)

| Ome-Mg 10 (518) 41.5% (215/518)

| Ome-Mg 20 (N=523) | 49.7% (260/523) p <0.001' p=0.008"

RN
s Heartburn-Free rate; : Significant at .05 for treatment comparisons and at 0.10 for odds homogeneity test;
¢: Cochran-Mautel-Haenszel test for a treatment vs. placebo using investigator as a stratification factor;
»: Cochran-Mantel-Haenszel test for Ome-Mg 20 vs. Ome-Mg 10 using investigator as a stratification factor;

Note: P-values for Breslow-Day test on odds ratios across investigators were greater than .5 for above
pairwise comparisons.

Table 3.2.1.1 indicated that both Ome-Mg 20 and Ome-Mg 10 had significantly higher
prevention rates on Day 1 than placebo (P < 0.001 and 0.003 respectively for Ome-Mg 20 and
Ome-Mg 10 versus placebo) for ITT population. The increase over placebo for Ome-Mg 20 was
17.1 percent (49.7% - 32.6%) and for Ome-Mg 10 was 8.9 percent (41.5% - 32.6%). In addition,

the prevention rate on Day 1 for Ome-Mg 20 was also found significantly higher than that of
Ome-Mg 10 (p=0.008).

The results on the heartburn-free rate analysis for per-protocol patients were found not
substantively different from those of ITT population.

ii.) __ The results for the secondary endpoint analyses
Day 1

Table 3.2.1.2 (extracted from sponsor’s Table 8.2.2 in Volume 46) summarizes the analysis
results on the two secondary efficacy variables, no nocturnal heartburn (NNOTUNHB) and no

more than mild heartburn (NMMHB) over 24 hour following the first dose of double-blind
medication for ITT population.

APPEARS THIS WAY
ON ORIGINAL
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Table 3.2.1.2 (Sponsor’s) Analysis results for the secondary efficacy endpoints for Day 1 of
double-blind phase using ITT population

| TREATMENT COMPARISON | P-VALUE' P-VLU FOR HOMO*
| Ome-Mg20vs.Placebo |  0.004° 0.667 |

} No more than mild heartburn

| Placclo | 0001° [ 0I5

| Ome-Mg 10 vs. Placebo 0.007" 0.603 7 ‘
*: Significant at .05 significance level .
': Cochran-Mantel-Haenszel test for a treatment vs. placebo using investigator as a stratification factor;

: Breslow-Day test for homogeneity between a treatment vs. placebo across investigators performed by this

reviewer using sponsor’s SAS program.

I

!

I Ome-Mg 10 vs. Placebo 0.001" 0.496 \
|

Table 3.2.1.2 indicated that patients in both Ome-Mg 20 and Ome-Mg 10 groups had a -
significantly greater proportions without nocturnal heartburn on Day 1 than that in the placebo
group (p < 0.004 by CMH test). Similarly, the proportions of no more than mild heartburn on
Day 1 for both Ome-Mg treatment groups were significantly higher than that of placebo group

(p £0.007 by CMH test).

The results from PP analyses were similar to those of ITT analyses.

Double-Blind Phase

The subject-specific percents of days without heartburn (PDNHB) over 24 hours, percents of
days without nocturnal heartburn (PDNNTNHB), and percents of days for no more than mild
heartburn (PDNMMHB) over 24 hours during the two-week double-blind phase were analyzed
using analysis of covariance method, which included treatment and investigator as factors. The

analysis results were summarized by Table 3.2.1.3 (extracted from the sponsor’s Table 8.2.6 in
Volume 46). '

Table 3.2.1.3 (Sponsor’s) Analysis Resudlts for the Secondary Efficacy endpoints over
two-week double-blind phase for ITT population

OUTCOME/ P-VALUE for P-VALUE for

TREATMENT COMPARISON Ome-Mg 20 vs. Placebo | = Ome-Mg 10 vs, Placebo
PDNHB <0.001" <0.001°
PDNNTNHB <0.001° <0.001",
PDNMMHB <0.001 <0.001"

“: Significant at .05 significance level ,

Table 3.2.1.3 indicated that the mean percents of days without heartburn, mean percents of days
without nocturnal heartburn, and mean percents of days with no more than mild heartburn over
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24 hours during the two-week double-blind phase for both Ome-Mg groups were significantly
higher than those of placebo (p<0.001) for ITT population.

The results from PP analyses were similar to those of ITT analyses.

Results of Adverse Events

The most common events (= 1%) observed during the placebo Run-In phase were diarrhea,
headache, and nausea. The most common events (2 1%) during the Combined phase (Double-
Blind and Follow-Up Phases) included events such as diarrhea, headache, nausea, infection,
abdominal pain, flu syndrome and rhinitis. The sponsor emphasized that these events occurred at
a low frequency and were similar to those reported for placebo.

There were seven serious adverse events noted during the conduct of the study, one in the

Run-In phase and six during the Double-Blind and Follow-Up phases. The sponsor pronounced
that none were identified as treatment related.

3.2.2 Reviewer’s Analyses and Comments

It is noted that the efficacy of Ome-Mg 20 is shown significantly better than that of placebo
(p<0.001) on Day 1 heartburn-free evaluation (the primary evaluation of the primary endpoint)
by the sponsor’s analysis, reported in Table 3.2.1.1.

Since the primary objective of the study is to compare the efficacy of Ome-Mg 20 versus
placebo, this reviewer first validates the robustness on the superiority of Ome-Mg 20 to placebo.

- After validating the efficacy of Ome-Mg 20 superior to placebo claimed by the sponsor, the
superiority of Ome-Mg 10 to placebo is then pursued.

To validate the robustness of the Ome-Mg 20 superior to placebo, this reviewer performs the
following two analyses using intent-to-treat patients: 1.) P-value multiplicity adjustment analysis
on the secondary endpoints and 2.) Subgroup analysis on Day 1 heartburn-free evaluation.

Data used in this reviewer’s analysis was submitted by the sponsor, dated January 29, 2000.

L.) P-value multiplicity adjustment analysis

Since the treatment effects of Ome-Mg 20 versus placebo were compared using five secondary
endpoints: no nocturnal heartburn (NNOTUNHB) and no more than mild heartburn (NMMHB)
. over 24 hour following the first dose of the two-week double-blind phase, percents of days
without heartburn (PDNHB) over 24 hours, percents of days without nocturnal heartburn
(PDNNTNHBY), and percents of days for no more than mild heartbum (PDNMMHB) over 24
hours during the two-week double-blind phase, this reviewer applies the Hochberg step-up
procedure to adjust the multiplicity effect induced by the five multiple comparisons based on ITT
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patient population.

Table 3.2.2.1 presents the results for the Hochberg multiplicity adjustments on the p-values for

the above five secondary endpoints wheh comparing the effects of Ome-Mg 20 versus placebo
using ITT patient population.

Tabie 3.2.2.1 (Reviewer’s) Hochberg multiplicity adjustments on the p-values for the multiple
comparisons using ITT patients

[ouTCOME/ RAW P' for ADJ_Pfor

TREATMENT COMPARISON Ome-Mg 20 vs. Placebo Ome-Mg 20 vs. Placebo

'NNOTUNHB

NMMHB

PDNHB

PDNNTNHB

PDNMMHB

- Signlﬁcance at snlﬁcance evel of 0.05 determledby Hochberg procedure.
I: Original p-value; *: P-value adjusted by Hochberg procedure;

Table 3.2.2.1 indicates that after Hochberg adjustment, Ome-Mg 20 is superior to placebo when

assessed by NNOTUNHB, NMMHB, PDNHB, PDNNTNHB, and PDNMMHB using ITT
patient population.

2.) Subgroup Analysis

To assess the consistency of results for the rates of on heartburn-free across subgroups, this

reviewer also performed some subgroup analyses for the subgroups listed below for ITT patient
population.

Gender

This reviewer’s gender grdup (Female and Male) analysis results for the comparisons of

treatment effects are presented by Table A.3.1 in Appendix III. The results are briefly
summarized below:

e The subgroup analysis results indicate that Day lheartburn-free rates of Ome-Mg 20 are
significantly higher than those of placebo for both female and male patients while only for
male patients, Day 1 heartburn-free rate of Ome-Mg 10 is sxgmﬁcantly hxgher than that of
placebo.

s To compare with placebo, it is noted that at least a positive trend favors omeprazole for both
male and female groups.
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Age

This reviewer’s age group (< 65 and > 65) analysis results for the comparisons of treatment

effects are presented by Table A.3.2 in Appendix IIL.

e The subgroup analysis results indicate that Day 1 heartburn-free rates of Ome-Mg 20 are
significantly higher than those of placebo for patients in both age groups.

¢ To compare with placebo, it is noted that in general, there is a positive trend in favor of
omeprazole for both age groups.

Race

This reviewer’s race group (Caucasian and Non-Caucasian) analysis results for the comparisons
of treatment effects are presented by Table A.3.3 in Appendix III.

e The subgroup analysis results indicate that Day 1heartburn-free rates of Ome-Mg 20 are
significantly higher than those of placebo for both Caucasian and Non-Caucasian patients
while only for Caucasian patients, Day 1 heartburn-free rate of Ome-Mg 10 is significantly
higher than that of placebo.

o The subgroup analysis results indicate that Day lheartburn-free rates of omeprazole are
numerically higher than that of placebo for both Caucasian and Non-Caucasian groups.

3.2.3 Comments/Conclusions of treatment effects for Study 171

From the results of the sponsor’s and this reviewer’s analyses, it can be concluded that the effects
of Ome-Mg 20 is significantly better than placebo in the prevention of heartburn. Since the

primary objective of this Study is achieved, the efficacy of Ome-Mg 10 versus placebo is then
pursued.

By Table 3.2.1.1, the efficacy of Ome-Mg 10 is superior to that of placebo (p=0.003) on Day 1
heartburn-free evaluation (the primary evaluation of the primary efficacy endpoint) using ITT
population. In addition, following the P-value multiplicity adjustment analysis on the same five
secondary endpoints as those performed for comparing the efficacy of Ome-Mg 20 versus
placebo, the superiority of Ome-Mg 10 to placebo in the prevention of heartbum is supported.

~ 3.3.0 Sponsor’s Analysis Results and Reviewer’s Comments for Study 183

3.3.1 Sponsor’s Statistical Analysis and Results

Demographics and Baseline Characteristics

The demographic variables and baseline characteristics analyzed by the sponsor for the three

treatment groups, Ome-Mg 20, Ome-Mg 10, and placebo were gender, race, age, current smoker,
other current nicotine use, alcohol consumption, consume caffeine-containing beverage, consume
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other caffeine-containing products, heartburn frequency (% of days) during Run-In, and average
heartburn severity score during Run-In for ITT, PP, and all randomized patients.

The treatment groups were compared with respect to the demographic and baseline variables
Mentioned above. One-way ANOVA was performed on continuous variables and a simple
chi-square test was applied to categorical variables. The results indicated that at significance
level of .05, no significant differences were found on the analyzed demographic and baseline
variables among the three treatment groups for all randomized, ITT and PP patient populations.

Summary of Sponsor’s Efficacy Analysis Results

L) The results for the primary evaluation analysis

Table 3.3.1.1 (extracted from sponsor’s Table 8.2.2 in Volume 57) summarizes the results of the
primary efficacy analysis on heartburn-free over 24 hours on Day 1 (the primary evaluation)
following the first dose of double-blind medication for ITT patient population.

Table 3.3.1.1 (Sponsor’s) Primary efficacy analysis on Day 1 Hearthurn-Free evaluation during the
two-week double-blind phase using intent-to-treat patients

I TREATMENT GROUP | HTBN-FR RT* | P-VALUE VS.PLACEBO | P-VALUE VS. OME-MG10 |
| S N DN —

{ Placebo (N=520) 32.1%(167/520)

| Ome-Mg 10(520) 45.2% (235/520) pc<0.001"; p*=0.85.

| Ome-Mg 20 (N=524) | 46.8% (245/524) | p* < 0.001"; p*=0.35. p°=0.57; p*=0.07".

*: Heartburn-Free rate; " : Significant at .05 for treatment comparisons and at .10 for odds homogeneity test;
¢: Cochran-Mantel-Haenszel test for a treatment vs. placebo using investigator as a stratification factor;
*: Breslow-Day test for odds homogeneity between a treatment vs. placebo across investigators.

Table 3.3.1.1 indicated that both Ome-Mg 20 and Ome-Mg 10 had significantly higher heartburn
prevention rates on Day 1 than placebo (P < 0.001 for both Ome-Mg 20 and Ome-Mg 10 versus
placebo) for ITT population. The increase over placebo for Ome-Mg 20 was 14.7 percent (46.8%
- 32.1%) and for Ome-Mg 10 was 13.1 percent (45.2% - 32.1%).

The results on the heartburn-free rate analysis for per-protocot patients were found not
substantively different from those of ITT population.

APPEARS THIS WAY
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i.) The results for the secondary Efficacy Endpoint Analyses

. Day 1

results on the two secondary efficacy variables, no nocturnal heartburn (NNOTUNHB) and no

more than mild heartburn NMMHB) over 24 hour following the first dose of double-blind
medication for ITT population.

Table 3.3.1.2 (Sponsor’s) Analysis Results for the Secondary Efficacy endpoints for Day 1
of double-blind phase using ITT population

| OUTCOME/
| TREATMENT COMPARISON | P-VLU FOR HOMO*

No nocturnal heartburn

Ome-Mg 20 vs. Placebo

Omc-Mg 10 vs. Placebo
No more than mild heartburn

Om 20 vs. Placebo
Ome-Mg 10 vs. Placebo

{ . Sigmntat 05 sngmficance ]“-Vel

': Cochran-Mantel-Haenszel test for a treatment vs. placebo using investigator as a stratification factor;

*: Breslow-Day test for homogeneity between a treatment vs. placebo across investigators performed by this
reviewer using sponsor’s SAS program.

. Table 3.3.1.2 (extracted from sponsor’s Table 8.2.2 in Volume 57) summarizes the analysis
\
|
|
|

| Table 3.3.1.2 indicated that the proportions of no more than mild heartburn on Day 1 for both
‘ Ome-Mg treatment groups were significantly higher than that of placebo group (p < 0.008 by
CMH test). However the proportions without nocturnal heartburn on Day 1 for both Ome-Mg 20
and Ome-Mg 10 were not significantly greater than that of placebo.

The results from PP analyses were similar to those of ITT analyses.

Double-Blind Phase

The subject-specific percents of days without heartburn (PDNHB), percents of days without
nocturnal heartburn (PDNNTNHB), and percents of days for no more than mild heartburn
(PDNMMHB) over 24 hours during the two-week double-blind phase were analyzed using
analysis of covariance method, which included treatment and investigator as factors. The analysis

results were summarized by Table 3.3.1.3 (extracted from the sponsor’s Table 8.2.6 in Volume
57).

e eth el e we
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Table 3.3.1.3 (Sponsor’s) Analysis'Results for the Secondary Efficacy endpoints over
two-week double-blind phase for ITT population

TREATMENT COMPARISON - Ome-Mg 10 vs. Placebo |

PDNNTNHB
PDNMMHB

°: Significant at .05 significance level .

Table 3.3.1.3 indicated that the mean percents of days without heartburn, mean percents of days
without nocturnal heartburn, and mean percents of days with no more than mild heartburn over
24 hours during the two-week double-blind phase for both Ome-Mg groups were significantly
higher than those of placebo (p<0.001) for ITT population.

The results from PP analyses were similar to those of ITT analyses.

Results of Adverse Events

The most common events (= 1%) observed during the placebo Run-In phase included events
such as diarrhea, headache, nausea, and abdominal pain. The most common events (> 1%) during
the Combined phase (Double-Blind and Follow-Up Phases) included infection, diarrhea,
headache abdominal pain, flatulence, flu syndrome, pharyngitis, constipation and vomiting. The

sponsor emphasized that these events occurred at a low frequency and were similar to those
reported for placebo. ‘

There were five serious adverse events noted during the conduct of the study, one in the
Run-In phase and four during the Double-Blind treatment phase. The sponsor pronounced that
none were identified as treatment related.

3.3.2 Reviewer's Analyses and Comments

It is noted that the efficacy of Ome-Mg,20 is shown significantly better than that of placebo
(p<0.001) on Day 1 heartburn-free evaluation (the primary evaluation of the primary endpoint)
by the sponsor’s analysis, reported in Table 3.3.1.1.

To validate the robustness of Ome-Mg 20 superior to placebo, this reviewer performed the
following two analyses using intent-to-treat patients: 1.) P-value multiplicity adjustment analysis
on the secondary endpoints and 2.) Subgroup analysis on Day 1 heartburn-free evaluation. After

validating the efficacy of Ome-Mg 20 superior to placebo, the superiority of Ome-Mg 10 to
placebo is then pursued. '

Data used in this reviewer’s analysis was submitted by the sponsor, dated January 29, 2000.
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1.) P-value multiplicity adjustment analysis

As the reason stated in the section 3.2.2, this reviewer applies the Hochberg step-up procedure to
adjust the muitiplicity effect for the efficacy comparisons between Ome-Mg 20 and placebo
when assessed by the five secondary endpoints: no nocturnal heartburn (NNOTUNHB) and no
more than mild heartburn (NMMHB) over 24 hour following the first dose of the two-week
double-blind phase, percents of days without heartburn (PDNHB) over 24 hours, percents of
days without noctumal heartburn (PDNNTNHB), and percents of days for no more than mild
heartburn (PDNMMHB) over 24 hours during the two-week double-blind phase.

Table 3.3.2.1 presents the results for the Hochberg multiplicity adjustments on the p-values for

the above five secondary endpoints when comparing the effects of Ome-Mg 20 versus placebo
using ITT patient population.

Table 3.3.2.1 (Reviewer’s) Hochberg multiplicity adjustments on the p-values for the multiple
comparisons using ITT patients

 OUTCOME/ RAW_P! for ADJ_P*for
1 TREATMENT COMPARISON Ome-Mg 20 vs. Placebo Ome-Mg 20 vs. Placebo
} NNOTUNHB . 0.14
NMMHB ‘ . <0.001°
PDNHB . <0.00t"
PDNNTNHB ' <0.001"

<0.001°

- Sigmﬁcanee at sigmf’ cance Ievel ol‘ 0.05 determed by Hochberg procedure.
': Original p-value; *: P-value adjusted by Hochberg procedure;

Table 3.3.2.1 indicates that except for NNOTUNHB, after Hochberg adjustment, Ome-Mg 20 is

superior to placebo when assessed by NMMHB, PDNHB, PDNNTNHB, and PDNMMHB using
ITT patient populatlon

2.) Subgroup Analysis

To assess the consistency of results for the rates of on heartburn-free across subgroups, this

reviewer also performed some subgroup analyses for the subgroups listed below for ITT patient
population.

Gender

This reviewer’s gender group (Female and Male) analysis results for the comparisons of
treatment effects are presented by Table A.4.1 in Appendix IV. The results indicate that the Day
lheartburn-free rates for both Ome-Mg 20 and Ome-Mg 10 are sngmﬁcantly higher than those of
placebo for female and male patients.




Age

This reviewer’s age group (< 65 and > 65) analysis results for the comparisons of treatment
effects are presented by Table A.4.2 in Appendix IV. The results indicate that the Day 1

heartburn-free rates for both Ome-Mg 20 and Ome-Mg 10 are significantly higher than those of
placebo for patients in both age groups.

Race

This reviewer’s race group (Caucasian and Non-Caucasian) analysis results for the comparisons
of treatment effects are presented by Table A.4.3 in Appendix IV. The results indicate that the
Day 1 heartburn-free rates for both Ome-Mg 20 and Ome-Mg 10 are significantly higher than
those of placebo for Caucasian patients. However, for Non-Caucasian patients, Day 1 heartburn-
free rates for both Ome-Mg 20 and Ome-Mg 10 lare numerically lower than those of placebo.

3.3.3 Comments/Conclusions of treatment effects for Study 183

From the results of the sponsor’s and this reviewer’s analyses, it can be concluded that the effects
of Ome-Mg 20 is significantly better than that of placebo in the two-week prevention of

heartburn. However, Ome-Mg 20 is not superior to placebo in the two-week prevention of
nocturnal heartburn.

Since the primary objective of this Study is achieved, the efficacy of Ome-Mg 10 versus placebo
is then pursued. By Table 3.3.1.1, the efficacy of Ome-Mg 10 is superior to that of placebo
(p=0.001) on Day 1 heartburn-free evaluation (the primary evaluation of the primary efficacy
endpoint) using ITT population. In addition, following Hochberg step-up multiplicity adjustment
analysis on the same five secondary endpoints as those performed for comparing the efficacy of

Ome-Mg 20 versus placebo, the superiority of Ome—Mg 10 to placebo in the prevention of
heartburn is supported

3.4.0 Reviewer's Conclusions and Recommendations for Studies 171 and 183
¢ The effects of Ome-Mg 20 and Ome-Mg 10 are both significantly better than that of placebo

in the two-week prevention of heartburn. However, only one study, Study 171, shows the
_ superiority of omeprazole to placebo in the two-week prevention of nocturnal heartbum.

Y
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4.0 Studies 1997092 and 1997095 - Treatment indication

4.1.0 Background Information for Studies 1997092 and 1997095

Objectives: The primary objective of this study was to compare a single dose of omeprazole
magnesium 20.6 mg {Ome-Mg 20) vs. placebo in providing Sustained Complete Relief of
episodic heartburn forthe first episode. Secondary objectives included the comparison of
omeprazole magnesium 10.3 mg (Ome-Mg 10) vs. Ome-Mg 20 and placebo for effectiveness in

the treatment of episodic heartburn following repeated dosing (daily, as needed) over a 2-week
interval.

Study Design: This study was a multi-center, single- and repeated-dose; randomized, double-

blind, double-dummy, parallel, placebo-controlled study with a 7-day placebo run-in phase and a
14-day active treatment phase.

Subjects went to the study center for 3 visits. At Visit 1 (Screening visit), the subject was given
double-dummy placebo treatment and a placebo Run-in Diary to record heartburn episodes,
relief assessments, and backup medication (Gelusil) use. During Visit 1, the following screen
procedures were performed: collecting informed consent from elected subjects, reviewing
inclusion/exclusion criteria with each subject, collecting information on demographics, medical
history, medication history, and performing physical examination on vital sign, height, weight,
heart, lungs, and abdomen.

Within 7 days (12) of completing Visit 1, subjects returned for Visit 2 (Baseline visit). Following
the placebo run-in phase, the subject's compliance with placebo Run-in Diary completion, study
medication dosing, and any Gelusil use were evaluated. Subjects who satisfied the Continuance
criteria were randomized in a 1:1:1 ratio to receive one of the following study treatments to be
used over the next 14 days: Ome-Mg 20, Ome-Mg 10, or Placebo. At Visit 2, subjects were

given study medication, Heartburn Symptom Diary, and backup medication Gelusil for the 2-
week treatment period.

Visit 3 was the final visit, which occurred 14 days (+2) after Visit 2. The study procedures
described for medication accountability, concomitant medication, and AE evaluation were
repeated at this visit. After accountability, subjects were permitted to keep their remaining supply
of Gelusil. Heartburn Symptom Diaries were reviewed by study staff to address all missing,
inconsistent, or confusing Heartburn Symptom Diary entries with the subject. Figure 4.1.0.1
displays the process of the clinical study.

APPEARS THIS WAY
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Visit 1 Visit 2 Visit 3
5.9days | 12-16days Ormeqruzcia Magnasium 208 mg. (N=620)
Raadomization Omaprazoie Magoasium 103 mg (N=820}
- Placabo (N=820)

Figure 4.1.0.1 Clinical Study Diagram

" Determination of Sample Size: Based on the data from a previous study run by AstraZeneca LP
under a similar protocol, the proportion of subjects with Sustained Complete Relief from the
first-treated episode of heartburn in this study was expected to be 30% in the placebo group. In
order to detect a difference of 10% between an Ome-Mg group and the placebo group, a sample
size of approximately 620 subjects was to be randomized to each treatment group to provide a
95% power with a type I error rate equal to .05.

Study Population: The inclusion criteria for the study population included
_ ¢ a history of heartburn occurring at least 2 days per week during the 30 days prior to
{ the study;
" heartburn being able to be partially relieved from antacids or H2RA treatments;
» male or non-pregnant, non-lactating female, in good general health, of any race, and
at least 18 years of age;
¢ Continuance Criteria - presence of heartburn on at least 2 days during the placebo run-in
phase and at least 5 out of 7 days with satisfactory entries in the Placebo Run-in Diary.

The exclusion criteria for the study population included

a history (past or present) of erosive esophagitis verified by endoscopy,
a history (past or present) of GERD as diagnosed by a physician,
a history (past or present) of pathologic intraesophageal pH level monitoring,
- any medical condition or concomitant therapy which may have interfered with the
evaluation of heartburn treatment, etc,

[For the detail of patient selection, refer to sponsor’s Volume 1.067].

Efficacy and Safety Measurements: During the 2-week treatment phase, subjects were to
record a maximum of one heartburn episode per day in their Heartburn Symptom Diary. Once
heartburn symptoms reached a level, subjects would normally treat with study medication. Just
prior to dosing, patients were to record their baseline severity: Mild (Heartburn present but easily
( tolerated), Moderate (Heartburn causing interference with normal daily activities or sleep), or
‘ Severe (Heartburn incapacitating subjects from normal daily activities or sleep).
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To evaluate the efficacy of t'h;.a stu&y drug, the patient recorded a heartburn symptom relief score

from the following scale every 10 minutes for the fitst hour and hourly thereafter for a total of 3

hours after dosing: Complete relief (no heartburn), Adequate relief (satisfactory), and Inadequate
relief (including no relief).

In addition, the patient was also asked to rate the Overall Assessment of Study Medication at the
end of the evaluation period using the following scales: poor, fair, good, very good, and
excellent.

Finally, safety was assessed by the collection of voluntarily reported adverse events.

Study Hypotheses: The efficacy of Ome-Mg 20 is superior to placebo in the treatment of
episodic heartburn for the first episode.

Primary and Secondary Efficacy Variables: The primary efficacy variable was the occurrence
of sustained complete relief after the first-treated episode of heartburn. Sustained complete relief
was defined as achieving complete relief within the first hour (inclusive) and sustaining the
complete rating through (and including) the third hour after dosing with study medication.

The following secondary efficacy variables were analyzed for the first-treated and last-treated
episodes of heartburn within the 2-week treatment period: occurrence of complete relief within
the first hour, occurrence of sustained adequate relief, occurrence of adequate relief within the
first hour, occurrence of backup medication (Gelusil) use, time to sustained complete relief, time
to complete relief (within 3 hours), time to backup medication use, and overall assessment of
study medication. In addition, statistical analyses were also performed on the following
secondary efficacy endpoints: occurrence of sustained complete relief for the last treated episode
of heartburn, occurrence of sustained complete relief over all-treated episodes of heartburn,
occurrence of complete relief within the first hour over all-treated episodes of heartburn,
occurrence of sustained adequate relief over all-treated episodes of heartburn, occurrence of
adequate relief within the first hour over all-treated episodes of heartburn, occurrence of backup
medication (Gelusil) use over all-treated episodes of heartburn, and overall assessment of the
study medication over all-treated episodes of heartburn.

Efficacy analyses
The efficacy endpoints were analyzed for the following two groups of patients:

Intent-to-treat (ITT) population — All randomized subjects who took at least one dose of the

study medication during the active treatment phase and had efficacy data available following
dosing. _

Per- Protocol (PP) population ~ A sub-set of ITT population excluding those subjects who did
not satisfy the Evaluable criteria.



A Cochran-Mantel-Haenszel (CMH) test with Investigator as the stratification variable was
performed on the sustained complete relief to compare the treatment effects. In addition, a
logistic regression analysis with treatment and investigator as factors was also performed
on the occurrence of sustained complete relief for the first episode. The estimated odds
ratios ( the ratios of the odds of having sustained complete relief in one treatment group

relative to another treatment group) and their 95% confidence intervals (CIs) were calculated
from the logistic regression model.

The primary statistical analyses were performed on the ITT population, and the secondary
statistical analyses were performed on the PP population. In addition, the primary comparison
was between Ome-Mg 20 and placebo. All other comparisons were considered secondary.

Disposition of Patients for Study 1997092: A total of 2447 subjects were screened. Among
them, 2395 subjects (97.9%) entered the placebo run-in phase by passing all Inclusion and
Exclusion criteria, while 52 subjects failed the screening. Among those who entered the placebo
run-in phase, 1899 subjects (79.3%) with a sufficient number of days for heartburn and

satisfactory Placebo Run-in Diary entries were randomized into the three treatment groups, Ome-
Mg 20, Ome-Mg 10, and placebo, at Visit 2.

A total of 1869 (98.4% of all randomized) subjects were included in the ITT analyses. Of the 30
randomized subjects who were excluded from the ITT analyses, 26 subjects did not take a dose
of study medication, 1 subject had no efficacy data following any dose, and 3 subjects enrolled in
this study more than once. Table 4.1.0.1 summarizes patient disposition among three treatment
groups for the active treatment phase.

Table 4.1.0.1 Patient disposition among three treatment groups

Disposition Ome-Mg20 | Ome-Mg10 | Placebo | Overant
Total Randomized 628 636 635 1899
Intent-to-Treat 621 621 627 1869

| Per-Protocol 586 583 589 1758

Disposition of Patients for Study 1997095: A total of 2501 subjects were screened. Among
them, 2395 subjects (95.8%) entered the placebo run-in phase by passing all Inclusion and
Exclusion criteria, while 106 subjects failed the screening. Among those who entered the placebo
run-in phase, 1892 subjects (79.0%) with a sufficient number of days for heartburn and
satisfactory Placebo Run-in Diary entries were to be randomized into the three treatment groups,
- Ome-Mg 20, Ome-Mg 10, and placebo, at Visit 2.

A total of 1852 (97.9% of all randomized) subjects were included in the ITT analyses. Of the 40
randomized subjects who were excluded from the ITT analyses, 30 subjects did not take a dose



of study medication and 10 subjects enrolled in this study more than once. Table 4.1.0.2
summarizes patient disposition among three treatment groups for the active treatment phase.

Table 4.1.0.2 Patient disposition among three treatment groups

Disposition Ome-Mg 20 | Ome-Mg 10 Placebo | Overall
Total Randomized 638 633 621 1892
Intent-to-Treat 627 623 602 1852
Per-Protocol 607 612 584 1803
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Premature Discontinuations for Study 1997092: A total of 1869 subjects (98.4% of all
randomized) completed the 14-day active treatment phase and returned for Visit 3. The 30
(1.6%) randomized subjects who discontinued during the active treatment phase consisted of 6
subjects from the Ome-Mg 20 group and 12 subjects from each of the other two groups: Ome-
Mg 10 and placebo. Among those who discontinued, 3 subjects had AEs, 4 subjects withdrew

voluntarily, 17 subjects were lost to follow-up, and 6 subjects discontinued due to investigator’s
or Sponsor’s decisions. '

' Premature Discontinuations for Study 1997095: A total of 1850 subjects (97.8% of all
randomized) completed the 14-day active treatment phase and returned for Visit 3. The 42
(2.2%) randomized subjects who discontinued-during the active treatment phase consisted of 11
subjects from each of the Ome-Mg groups and 20 from placebo group. Among those who
discontinued, 1 subject in the placebo group was found to fail the Inclusion/Exclusion criteria, 10
subjects withdrew due to an AE, 3 subjects in the placebo group withdrew voluntarily, 19

subjects were lost to follow-up, and 9 subjects discontinued due to Investigator’s and Sponsor’s
decision.

4.2.0 Sponsor’s Statistical Analysis Results and Reviewer’s Comments for Study 1997092

4.2.1 Sponsor’s Statistical Analysis Results
Demographics and Baseline Characteristics

The demographic variables and baseline characteristics analyzed by the sponsor for the three
treatment groups, Ome-Mg 20, Ome-Mg 10, and placebo were gender, race, age, current smoker,
other current nicotine use, current alcohol consumption, currently consume caffeine-containing
beverage, currently consume other caffeine-containing products, heartburn frequency (% of days)
during placebo run-in phase, and average heartburn severity during placebo run-in phase for all
randomized, ITT, and PP patients.
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For all randomized and ITT patients, the analyzed demographic and baseline characteristics were
balanced in the 3 treatment groups with the exception of current smoking status. The differences
on the rates of current smokers were found significant among the three treatment groups for all
randomized (p = 0.038) and ITT patients (p = 0.029). The placebo group had more current
smokers (31%) than the Ome-Mg 20 group (27%) followed by the Ome-Mg 10 group (25%).

The larger proportion of smokers in the placebo group may be in favor of the tested drugs for the
treatment efficacy comparisons.

For PP patients, the analyzéd demographic and baseline characteristics were balanced in the 3

treatment groups based on chi-square test for categorical variables and analysis of variance
method for continuous variables.

Summary of Sponsor’s Efficacy Ahalysis Results
i) Primary Efficacy Endpoint Analyses

The pﬁmary variable is the occurrence of Sustained Complete Relief for the subjects’
first-treated episode of heartburn. Table 4.2.1.1 (extracted from sponsor’s Table 8.2.3 in Volume

67) summarizes the results of the primary efficacy analysis for the first treated episodes of
heartburn for ITT patient population.

Table 4.2.1.1 Primary efficacy analysis on SCR for the first treated episode of heartburn using
intent-to-treat patients

| TREATMENT GROUP | HTBN-FR RT* | P-VALUE VS.PLACEBO® | P-VALUE FOR HOMOG * |

Placebo (N=627) 29.5% (185/627) \

Ome-Mg 10 (621) 31.5% (195/620)

& Ome-Mg 20 (N=611)
*: Heartburn-Free rate;

': Cochran-Mantel-Haenszel test for a treatment vs. placebo using investigator as a stratification factor;
1: Breslow-Day test for odds homogeneity across investigators between a treatment vs. placebo.
*: Significant at .05 significance level for treatment efficacy comparison while .10 for odds homogeneity test.

30.2% (187/620)

Table 4.2.1.1 showed that neither Ome-Mg 20 (30.2%) nor Ome-Mg 10 (31.5%) was found

superior to placebo (29.5%) when assessed by SCR on the first treated episode of heartburn after
adjusting for Investigator.

The results from the per-protoéol patient analysis were similar to those of the intent-to-treat
patient analysis.




ii.)  Secondary Efficacy Endpoint Analyses

Analysis results for first- and last-treated episodes of heartburn

Table 4.2.1.2 (extracted from sponsor’s Table 8.2.3 and 8.2.24 in Volume 67) summarizes the
analysis results on the following secondary efficacy variables for the first- and last-treated
episodes of heartburn using ITT population: sustained complete relief (SCR) (last-treated episode
only), complete relief within the first hour (CR), sustained adequate relief (SAR), adequate relief ,

within the first hour (AR), backup medication (Gelusil) use (BU), and overall assessment of
study medication (OE).

Table 4.2.1.2 (Sponsor’s) P-Values for the secondary efficacy endpoints using ITT
population

FIRST-TREATED LAST-TREATED
EPISODE OF HEARTBURN | EPISODE OF HEARTBURN

OUTCOME/TREATMENT
COMPARISON

Sustained Complete Relief
Ome-Mg 20 vs. Placebo

Ome-Mg 10 vs. Placebo Not applicable for secondary
Ome-Mg 20 vs. Ome-Mg 10. Endpoint analysis

Complete Relief within the First Hour

Ome-Mg 20 vs. Placebo p° = 0.94; p*=0.440.
Ome-Mg 10 vs. Placebo p° = 0.58; p*=0.62.
Ome-Mg 20 vs. Ome-Mg 10 | p*=0.569; p*=0.162.
Sustained Adequate Relief '
Ome-Mg 20 vs. Placebo p* =0.27; p*=0.190.
Ome-Mg 10 vs. Placebo p*=0.10; p°= 0.278.
Ome-Mg 20 vs. Ome-Mg 10 | p°=0.531; p°=0.51.

Adequate Relief within the First Hour

p°=0.035" p°= 0.51.
p° = 0.054; p°= 0.840.
p° = 0.886; p°= 0.901.

P =0.026"; p°= 0.640".
P*=0.023; = 0714,
p° = 0.939; p*=0.940,

P*=0.14; p°=0.560.
P = 0.069; p° = 0.304.
p°=0.718; p°=0.912,

Ome-Mg 20 vs. Placebo

p°=0.59; p*=0.210.

| p°=0.185; p*=0.867.

Ome-Mg 10 vs. Placebo

p° = 0.09; p°=0.140.

p*=0.213; p"=0.32.

Ome-Mg 20 vs. Ome-Mg 10
 Backup Medication (Gelusil) Use
Ome-Mg 20 vs. Placebo

p°=0.215; p°=0.743.

p*=0.10; p =(0.142.

p° = 0.946; p"= 0.605.

p* = 0.269; p°*=0.713.

Ome-Mg 10 vs. Placebo p¢ =0.150; p’= 0.630. p* =0.006"; p>=0.363. |
Ome-Mg 20 vs. Ome-Mg 10 | p*=0.833; p" = 0.620. p° = 0.098; p*=0.621.

Overall Assessment of Study Medication
Ome-Mg 20 vs. Placebo p*=0.083; p*=NA. p° =0.009"; p*= NA.
Ome-Mg 10 vs. Placebo p°=0.093; p°=NA. p°=0.001"; p’=NA, |
Ome-Mg 20 vs. Ome-Mg 10 | p*=0.96; p"=NA. p* = 0.354; p"=NA.

*: Significant at .05 significance level for treatment efficacy comparison white .10 for odds homogeneity test.
€: Treatment efficacy was compared by Cochran-Mantel-Haenszel test using investigator as a stratification
factor; NA: Breslow-Day test is not applicable for polytomous response.

*. Breslow-Day test for homogeneity of adds ratio between a treatment vs. placebo across investigators.
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Table 4.2.1.2 indicated that at significance level of .03, as to the first-treated episode of
heartburn, no statistically significant differences were found for all paired treatment comparisons
when assessed by complete relief within the first hour, sustained adequate relief, adequate relief
within the first hour, and backup medication (Gelusil) use.

For the last-treated episode of heartburn, the effect of Ome-Mg 20 was significantly better than
that of placebo on sustained complete relief (p = 0.035), complete relief within the first hour (p =
0.026), and overall assessment of study medication (p= 0.009) using ITT population. Similarly,
the effect of Ome-Mg 10 was significantly better than that of placebo on complete relief within
the first hour (p = 0.023), backup medication (Gelusil)-use (p=0.006), and overall assessment of
study medication (p=0.001) than the placebo group.

Analysis results for all-treated episodes of heartburn

Table 4.2.1.3 (extracted from sponsor’s Table 8.2.20 and 8.2.24 in Volume 67) summarizes the
analysis results on the following secondary efficacy variables for the all-treated episodes of
heartburn using ITT population: sustained complete relief (last-treated episode only), complete
relief within the first hour, sustained adequate relief, adequate relief within the first hour, backup
medication use, and overall assessment of study medication.

Table 4.2.1.3 (Sponsor’s) P-Values on the secondary efficacy endpoints using all-treated
episodes of heartburn for ITT population

: OME-20 MG VS. | OME-10 MG VS. | OME-20 MG VS. ¥
|oicarsv ourcom | “iaceso | " PrackBor | owpiomict
Sustained Complete Relief 0.032° 0.102 0.59 ’
 Complete Relief within ;
‘ the First Hour 0.064 0 0.80
| Sustained Adequate Relief 0.014" 0.031° 0.73
| Adequate Relief within ‘
| The First Hour 0.073 0.122 0.79
' Backup Medication {Gelusil) '
Use 0.03" 0.001" 0.28
| Overall Assessment of Study
Medication 0.0005" 0.0004" 0.98

Significant at .05 significance level for treatment efficacy comparison .
6: Treatment efficacy was compared by GEE method.

Table 4.2.1.3 indicated that at significance level of .05, for the all-treated episodes of heartburn,
the effect of Ome-Mg 20 was significantly better than that of placebo when assessed by sustained
complete relief (p = 0.032), sustained adequate relief (p = 0.014), backup medication (Gelusil)
use (p=0.03), and overall assessment of study medication (p= 0.005) using ITT population.



Similarly, the effect of Ome-Mg 10 was significantly better than that of placebo on sustained

adequate relief (p = 0.031), backup medication (Gelusil) Use (p=0.001), and overall assessment
of study medication (p=0.004).

Results of Adverse Events

Table 4.2.1.4 presents an overall summary of adverse events (Aes) by treatment group for the

active treatment phase.

Table 4.2.1.4 (Sponsor’s) Adverse events by treatment groups for active treatment phase

ACTIVE TREATMENT PHASE
Ome-Mg 20 Ome-Mg 10 PLACEBO OVERALL
(N = 628) (N = 636) (N = 635) (N =1899)
Y% n % N % n %
[Subjects
ith Any AEs 82 13% 72 11% n 11% 225 12%
ith Serious AEs 0% 3 <1% 0 0% 3 <1%
ithdrawals Due to AEs 1 <1% 0 0% 2 <1% 3 < 1%
eaths 0% 0 0% 0 0% 0 0%
Subjects
eporting 0 AE 46 87% 564  89% 564 89% 1674 88%
eporting 1 AE 7 9% 51 8% 50 8% 158 8%
eporting > 1 AEs ‘ 5 4% 21 3% 21 3% 67 4%
erall 28 100% 636 100% 635 100% 1899 100%
Adverse Event Intensity
nknown _ 0% 0 0% 1 1% 1 < 1%
Mild ‘ 5 44% 50 48% 45 42% 150 45%
oderate 4 43% 42 40% 46 43% 142 42%
ere 17 13% 13 12% 14 13% 44 13%
verall 126 100% 105 100% 106 100% 337 100%

Table 4.2.1.4 indicated that a total of 337 AEs were repoﬁed by 225 subjects. There were

126 AEs reported by 82 subjects in the Ome-Mg 20 group, 105 AEs reported by 72 subjects in
the Ome-Mg 10 group, and 106 AEs reported by 71 subjects in the placebo group. Three serious
adverse events (SAEs) were reported in the Ome-Mg 10 group in the active treatment phase.
There were 3 subjects discontinued due to AEs, with 2 in the placebo group and ! in the Ome-
Mg 20 group. There were 45%, 42%, and 13% of the AEs in each of the Mild, Moderate, and
Severe categories. There was a lower percentage of Moderate or Severe AEs in the Ome-Mg 10
group (52%) as compared to the 2 other groups (56% in each group).

Finally, there were 71%, 27%, and 3% of the AEs determined to be Unlikely, Possibly, and
Probably related to study medication, respectively. The subjects on placebo had 25% of AEs
considered Possibly or Probably related to study medication, compared to 31% for Ome-Mg 20

and 33% for Ome-Mg 10.




4.2.2 Reviewer’s Analyses and Comments

From Table 4.2.1.1, it is noted that the primary objective, Ome-Mg 20 superior to placebo in
providing sustained complete relief of episodic heartburn for the first treated episode (the
primary efficacy endpoint), is not supported by the sponsor’s primary efficacy analysis on the
first episode (p=0.822). Since the significance level of .05 was spent for the primary objective
and the superiority of Ome-Mg 20 mg to placebo is not established by the primary efficacy
endpoint analysis, the indication of heartburn treatment is not supported. In order to further
corroborate the non-superiority of Ome-Mg 20 mg over placebo in the treatment of heartburn’
through a single dose of Ome-Mg 20 mg, this reviewer 1.) performs GEE analysis on SCR (the
primary efficacy endpoint) for testing the interaction between treatment and day (treatment*day)
using all treated episodes and ii.) employs the sponsor’s GEE analysis on SCR using treatment,

investigator, and episode as model parameters for treated episodes separated at least 3 and 5 days
from the most recent episode.

Data used in this reviewer’s analysis i.) was submitted by the sponsor, dated January 29, 2000
while the results of analyses ii.) were submitted by the sponsor dated 7/20/2000.

i.) GEE analysis on SCR for testing treatment*day using all treated episodes

Since the sponsor performed GEE method to analyze all treated episodes, to validate the
carryover effect of Ome-Mg 20 over time, this reviewer applies GEE method to SCR using
treatment, pooled investigator, day, and treatment*day as model parameters for all treated

episodes. Here, day 1 was defined as the day when the first heartburn episode was treated while
day?2 is the day following day 1, etc.

As noted in the paper of Liang and Zeger (1986) entitled “Longitudinal data analysis using
generalized linear models” published by Biometrika, the consistent estimates of the model
parameters and its covariance matrix depend on the correct specification of the mean. Since it is
very hard to identify the correct GEE model function, this analysis is considered as a reference
only. The results are presented in Table 4.2.2.1.

-
Table 4.2.2.1(Reviewer’s) Results of GEE method on SCR to compare the efficacy between
Ome-Mg 20 and placebo using all treated episodes

#: Not important for this analysis; % Significant at .05 level.

PARAMETER ESTIMATE P-VALUE
Treatment 0.050 - 0.66
Pooled Investigator -t —
Day -0.004 0.58
Treatment*Day 0.024 0.009"

Table 4.2.2.1 shows that the parameter estimate (0.024) of treatment*day is significantly
different from zero (p=0.009), indicating the log odds of SCR for OME-Mg 20 is a positive trend
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in favor of the later treatment period. The carryover effect of Ome-Mg 20 is thus identified.

ii.)  Sponsor’s GEE analysis on SCR using treated episodes separated at least 3 and 5 days
from the most recent episode. :

As noted by the medical reviewer, L. Geldkind, M.D., the duration of gastric acid inhibition
associated with the use of Prilosec is about 5 days. In order to avoid the carryover effect of Ome-
Mg 20 from the previous treated episode, Table 4.2.2.2 presents the sponsor’s GEE analysis on
SCR with treatment, investigator, and episode as model parameters to compare the efficacy of
Ome-Mg 20 versus placebo by two sets of episode groups: EPISD1 and EPISD2. Groups

EPISD1 and EPISD2 respectively consist of treated episodes separated at least 3 and 5 days from
the most recent episode. ,

Table 4.2.2.2 (Sponsor’s) GEE method on SCR with treatment, investigator, and episode as
model parameter to compare treatment effects of Ome-Mg 20 vs. Placebo

EPISODE GROUP ODDS RATIO 95% C.IL P-VALUE
EPISDI? .15 093, 1.4) 021
EPISD2? 1.04 (082, 1.3) 0.78

“#: EPISD1 consists of episodes separated at least 3 days from the most recent episode.
&: EPISD2 consists of episodes separated at least 5 days from the most recent episode.

Table 4.2.2.2 show that after eliminating the carryover effect, a single dose effect of Ome-Mg 20
tested by groups EPISD1 (p=0.21) and EPISD2 (p=0.78) is not superior to that of placebo.

It is noted that the primary objective, Ome-Mg 20 superior to placebo in providing sustained
complete relief of episodic heartbumn for the first treated episode, uses up .05 significance level
and is not supported by the sponsor’s primary efficacy endpoint analysis. Therefore, no
significance level lefi to assess the secondary objective or any other secondary endpoints.

4.2.3 Conclusions of treatment effects

From the results of the sponsor’s and this reviewer's analyses, it can be concluded that the effect

of Ome-Mg 20 is not significantly better than that of placebo in the treatment of heartburn
through a single dose.

4.3.0 Sponsor’s Statistical Analyses and Reviewer’s Comments for Study 1997095

4.3.1 Sponsor’s Statistical Analysis Results

Demographics and Baseline Characteristics

The demographic variables and baseline characteristics analyzed by the sponsor for the three
treatment groups, Ome-Mg 20, Ome-Mg 10, and placebo were gender, race, age, current smoker,
other current nicotine use, current alcohol consumption, currently consume caffeine-containing
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Placebo (N=602)
| Ome-Mg 10 (623)

| Ome-Mg 20 (N=627)
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beverage, currently consume other caffeine-containing products, heartburn frequency (% of days)
during placebo run-in phase, and average heartburn severity during placebo run-in phase for all
randomized, ITT, and PP patients.

For all randomized, ITT, and per-protocol patients, the anaifzed demographic and baseline
characteristics were balanced in the 3 treatment groups (p > .05).

Summary of Sponsor’s Efficacy Analysis Results
i) Primary Efficacy Endpoint Analysis

The primary variable is the occurrence of Sustained Complete Relief for the subjects’
first-treated episode of heartburn, Table 4.3.1.1 (extracted from sponsor’s Table 8.2.3 in Volume

94) summarizes the results of the primary efficacy analysis for the first treated episodes of
heartbum for ITT patient population.

Tabled4.3.1.1 Primary efficacy analysis on SCR for the first treated episode of heartburn using
intent-to-treat patients

[ TREATMENT GROUP | HTBN-FR RT* ||

P-VALUE FOR HOMOG*

0.810

29.4% (177/602)*

29.9% (186/623)"

29.2 (183/627)* 0.934 0.001"
0 e i
* Number of subjects with indicated outcome/number of subjects having treated heartburn episodes with non-
missing efficacy values included in analysis; *: Heartburn-Free rate;
': Cochran-Mantel-Haenszel test for a treatment vs. placebo using investigator as a stratification facter;
*: Breslow-Day test for odds homogeneity across investigators between a treatment vs. placebo.
*: Significant at .05 significance level for treatment efficacy comparison while .10 for odds homogeneity test.

Table 4.3.1.1 showed that at significant level of .05, neither Ome-Mg 20 (29.2%) nor Ome-Mg
10 (29.9%) was found superior to placebo (29.4%) when assessed by SCR on the first treated
episode of heartburn after adjusting for Investigator.

The results from the per-protocol patient analysis were similar to those of the intent-to-treat
patient analysis.

ii.) Secondary Efficacy Endpoint Analyses

Analysis results for first- and last-treated episodes of heartburn

Table 4.3.1.2 (extracted from sponsor’s Table 8.2.3 and 8.2.24 in Volume 94) summarizes the
analysis results on the following secondary efficacy variables for the first- and last-treated
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episodes of heartburn using ITT population: sustained complete relief (last-treated episode only),
complete relief within the first hour, sustained adequate relief, adequate relief within the first
hour, backup medication (Gelusil) use, and overall assessment of study medication.

Table 4.3.1.2 (Sponsor’s) P-Values for the secondary efficacy endpoints using ITT

population
OUTCOME/TREATMENT FIRST-TREATED LAST-TREATED
COMPARISON | EPISODE OF HEARTBURN | EPISODE OF HEARTBURN

Sustained Complete Relief
Ome-Mg 20 vs. Placebo

Ome-Mg 10 vs. Placebo-

Not applicable for secondary

Ome-Mg 20 vs. Ome-Mg 10

endpoint analysis

Complete Relief within the First Hour

p*=0.001"; p"=0.01",

p° = 0.068; p°=0.355.

p°=0.08 p°=0.72.

Ome-Mg 20 vs. Placebo p° = 0.899; p*=0.002". p°=0.001"; p°~=0.013".

Ome-Mg 10 vs. Placebo pf=0.394; p°=0.23. p° = 0.065; p® = 0.445.

Ome-Mg 20 vs. Ome-Mg 10 | p° = 0.526; p*=0.76. pP=0.111;p’=0.77.
Sustained Adequate Relief _

Ome-Mg 20 vs. Placebo p°=0.003"; p*=0.034". p°=0.001"; p*=0.125.

Ome-Mg 10 vs. Placebo

p° = 0.326; p’ =0.222.

p° = 0.065; p*=0.341.

Ome-Mg 20 vs. Ome-Mg 10

p"=0036, p°=0.73.

Adequate Relief within the First Hour

pt=0.046"; p°=0.54.

Ome-Mg 20 vs. Placebo p"=0.017"; p’=0.023". p*=.001"; p*'=0.017".
Ome-Mg 10 vs. Placebo p° =0.194; p°*=0.545. pt=0.012"; p*=0.422.
Ome-Mg 20 vs. Ome-Mg 10 | p°=0.230; *=0.54. p*=0.113; p°=0.52.

Backup Medication (Gelusil) Use

Ome-Mg 20 vs. Placebo

p°=0.035"; p°= 0.094.

p° = 0.050; p°= 0.698.

Ome-Mg 10 vs. Placebo

p°=0.529; p°=0.316.

p° = 0.603; p*= 0.525. 1

Ome-Mg 20 vs. Ome-Mg 10

<=0.111 p*= 0.07.

Overall Assessment of Study Medication

pF=10.142; p’= 0.66.

p°=0.001"; p’=NA.

Ome-Mg 20 vs. Placebo p°=0.017"; p*=NA.
Ome-Mg 10 vs. Placebo p’=0.019";p°=NA. p°=0.001"; p’=NA. |
Ome-Mg 20 vs. Ome-Mg 10 | p° = 0.72, p’= NA. p°=0.177; p'= NA.

#: Significant at .05 significance level for treatment efficacy comparison while .10 for odds homogeneity test.
c: Treatment efficacy was compared by Cochran-Maritel-Haenszel test using investigator as a stratification

factor;

b: Breslow-Day test for homogeneity of odds ratio between a treatment vs. placebo across investigators.

NA: Breslow-Day test is not applicable for polytomous response.

Table 4.3.1.2 indicated that at significance level of 0.05, for the first-treated episode of heartburn,
the treatment effect of Ome-Mg 20 was significantly better than that of placebo when assessed by
sustained adequate relief (p=0.003), adequate relief within the first hour (0.017), backup
medication (Gelusil) use (0.035), and overall assessment of study medication (p=0.017).
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complete relief (p = 0.002), complete relief within the first hour (p=0.002), sustained adequate
relief (p < 0.001), adequate relief within the first hour (p < 0.001), backup medication (Gelusil)
use (p=0.018), and overall assessment of study medication (p< 0.001) using ITT subjects.

In addition, the effect of Ome-Mg 10 was superior to that of placebo when assessed by complete
relief within the first hour (p=0.029), sustained adequate relief (p= 0.006), adequate relief within
the first hour (p=0.009), and overall assessment of study medication (p<0.001). Finally, the

Ome-Mg 20 group had significantly higher percentage of subjects on sustained adequate relief
(p= 0.017) than that of Ome-Mg 10 group.

Results of Adverse Events

Table 4.3.1.4 (Extracted from sponsor’s Table 8.3.8 in Volume 94) presents an overall summary
of adverse events (AEs) by treatment group for the active treatment phase.

Table 4.3.1.4 (Sponsor’s) Adverse events by treatment groups for active treatment phase

ACTIVE TREATMENT PHASE
Ome-Mg 20 Ome-Mg 10 PLACEBO OVERALL
(N = 638) (N = 633) (N=621) (N =1892)
Ye n Yo N % n Y
[Subjects :
ith Any Aes 2 i3 85 13 93 15 260 14
ith Serious Aes ' <1 . 3 <1 3 <l 8 <1
ithdrawals Due to Aes 1 <t 3 <1 5 1 9 <1
ths 0 0 0 Y 0 0 0
[Subjects
porting 0 AE 56 87 548 87 528 85 1632 86
eporting 1 AE 3 10 67 11 67 11 197 10
eporting > 1 AEs 19 3 18 3 26 4 63 3
erall 38 100 633 100 621 100 1892 100
Adverse Event Intensity ' '
ild 57 50 61 53 47 35 165 45
oderate 43 s 36 31 62 46 141 39
ere I3 12 19 16 26 19 58 i6
erail 113 100 116 100 135 100 364 100

Table 4.3.1.4 summarizes the adverse events (AEs) reported for each treatment group. Overall,
260 (14%) of the subjects reported 364 AEs. Eighty-two (13%) of the subjects on Ome-Mg 20
reported 113 AEs; 85 (13%) of the subjects on Ome-Mg 10 reported 116 AEs; and 93 (15%) of
the subjects on placebo reported 135 AEs. The percentage of AEs that were considered to be
Mild to Moderate in intensity was 88%, 84%, and 81% for subjects on Ome-Mg 20, Ome-Mg 10,
and placebo, respectively. The percentage of AEs that were considered to be Severe was 12% for
Ome-Mg 20, 16% for Ome-Mg 10, and 19% for the placebo treatment groups.
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Finally, the perceritage of AEs that were considered to be possibly or probably due to study

medication was 32%, 41%, and 33% for subjects on Ome-Mg 20, Ome-Mg 10, and placebo,
respectively.

4.3.2 Reviewer's Analyses and Comments

Table 4.3.1.1 indicates that the primary objective, Ome-Mg 20 superior to placebo in providing
sustained complete relief of episodic heartburn for the first treated episode (the primary efficacy

- endpoint analysis), is not supported by the sponsor’s primary efficacy analysis on the first’

episode (p=0.934). Since the significance level of .05 was spent for the primary objective and the
superiority of Ome-Mg 20 mg to placebo is not established by the primary efficacy endpoint
analysis, the indication of heartburn treatment is not supported. In order to further corroborate the
non-superiority of Ome-Mg 20 mg over placebo in the treatment of heartburn through a single
dose of Ome-Mg 20 mg, this reviewer i.) performs GEE analysis on SCR (the primary efficacy
endpoint) for testing the interaction between treatment and day (treatment*day) using all treated
episodes and ii.) employs the sponsor’s GEE analysis on SCR using treatment, investigator, and

episode as model parameters for treated episodes separated at least 3 and 5 days from the most
recent episode.

Data used in this reviewer’s analysis i.) was submitted by the sponsor, dated January 29, 2000
while the results of analyses ii.) were submitted by the sponsor dated 7/20/2000.

ii.)  GEE analysis on SCR for testing treatment*day using all treated episodes

Following the reason and caution stated in subsection 4.2.2, this reviewer applies GEE method to
SCR using treatment, pooled investigator, day, and treatment*day as model parameters for all
treated episodes. Here, day 1 was defined as the day when the first heartburn episode was treated
while day?2 is the day following day 1, etc. The results are presented in Table 4.3.2.1.

Table 4.3.2.1(Reviewer’s) Results of GEE method on SCR to compare the efficacy between
Ome-Mg 20 and placebo using all treated episodes

PARAMETER ESTIMATE P-VALUE
Treatment 0.13 0.27
Pooled Investigator - —
Day -0.004 0.55
Treatment*Day 0.026 0.014°

: Not important for this analysis; ¥ Significant at .05 level.

Table 4.3.2.1 shows that the parameter estimate (0.026) of treatment* dair is significantly
different from zero (p=0.014), indicating the log odds of SCR for OME-Mg 20 is a positive trend
in favor of the later treatment period. The carryover effect of Ome-Mg 20 is thus identified.

A
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ii.)  Sponsor’s GEE analysis on SCR using treated episodes separated at least 3 and 5 days
from most recent episode.

As noted by the medical reviewer, L. Goldkind, M.D., the duration of gastric acid inhibition
associated with the use of Prilosec is about 5 days. In order to avoid the carryover effect of Ome-
Mg 20 from the previous treated episode, Table 4.3.2.2 presents the sponsor’s GEE analysis on
SCR with treatment, investigator, and episode as model parameters to compare the efficacy of

Ome-Mg 20 versus placebo by two sets of episode groups: EPISD1 and EPISD2. Groups

EPISDI1 and EPISD2 respectively consist of episodes separated at least 3 and 5 days from the
most recent episode.

Table 4.3.2.2 (Sponsor’s) GEE method on SCR with treatment, investigator, and episode as
model parameter to compare treatment effects of Ome-Mg 20 vs. Placebo

EPISODE GROUP ODDS RATIO 95% C.L P-VALUE
| EPISDI® 1.07 . (0.6, 1.33) 0.535
EPISD2® 0.98 0.77,1.25) 0.85

*: EPISDI1 consists of episodes separated at least 3 days from the most recent episode.
&: EPISD2 consists of episodes separated at least 5 days from the most recent episode.

Table 4.3.2.2 show that after eliminating

the carryover effect, a single dose effect of Ome-Mg 20 tested by groups EPISDI1 (p=0.535) and
EPISD2 (p=0.85) is not superior to that of placebo.

It is noted that the primary objective, Ome-Mg 20 superior to placebo in providing sustained
complete relief of episodic heartburn for the first episode, uses up .05 significance level and is
not supported by the sponsor’s primary efficacy endpoint analysis. Therefore, no significance
level left to assess the secondary objective or any other secondary endpoints.

4.3.3 Conclusions of treatment effects

From the results of the sponsor’s and this reviewer’s anaiyses it can be concluded that the effect

of Ome-Mg 20 is not significantly better than that of placebo in the treatment of heartburn
through a single dose.

4.4.0 Reviewer’s Analyses and Comments for Studies 1997092 and 1997095

From the results of the sponsor’s and this reviewer’s analyses, it can be concluded that the effect

- of Ome-Mg 20 is not significantly better than that of placebo in the treatment of heartburn

through a single dose.
5.0 Overaill Conclusions/Recommendations

For the indication of 4-hour prevention of heartburn:
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» The superiority of Ome-Mg 20 mg to placebo on 4-hour heartburn-free evaluation (the
primary efficacy endpoint) is supported by Study 1998006 (p=0.004).

» The result of Ome-Mg 20 significantly better than that of placebo on 4-hour heartburn-free
evaluation, shown by Study 1998006, is not replicated by that of Study 1998005.

» The superiority of Ome-Mg 10 to placebo on 4-hour prevention of heartburn is supported
only by one study, Study 1998006.

For the indication of 2-week prevention of heartbumn:

» The effects of Ome-Mg 20 and Ome-Mg 10 are both significantly better than that of placebo
in the two-week prevention of heartburn. However, only one study, Study 171, shows the
superiority of omeprazole to placebo in the two-week prevention of nocturnal heartburn.

For the indication of treatment of heartbumn:

» The effect of Ome-Mg 20 is not significantly better than that of placebo in the treatment of
heartburn through a single dose.
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Table A.1.1 (Reviewer’s) Fisher exact tests on 4-hour Heartburn-Free to compare
treatment effects by Gender (ITT Patients)

Appendix I

Ome-Mg 20 Ome-Mg 10
Vs. Vs.
Placebo Placebo
7 24.6% (83/337) wversus 26.3% (88/335) versus
Caucasian 19.9% (64/322); p=0.16. 19.9% (64/322); p=0.064.
28.1% (21/96) versus 18.3% (17/93) versus
Non-Caucasian 20.8% (21/101); p=0.250. 20.8% (21!101), p=0.72.

Ome-Mg 20 Ome-Mg 10
Vs. Vs,
Placebo Placebo
21% (56/273) versus 25% (70/283) versus
Female 18% (46/260); p=0.44. 18% (46/260); p=0.047".
34% (54/160) versus 24.1% (35/145) versus
Male 24% (39/163); p=0.065. 23.9% (39/163); p=1.0.

: Significance at significant level of .05.

Table A.1.2 (Reviewer’s) Fisher exact tests on 4-hour Heartburn-Free to compare
treatment effects by Age group (ITT Patients)

Ome-Mg 20 Ome-Mg 10
Vs, Y
Placebo Placebo
9.5% (2/21) versus 28% (7/25) versus
Age > 65 22.2% (4/18); p=0.40. 22% (4/18), p=0.74.
26% (108/412) versus 24.3% (98/403) versus
Age < 65, 20% (81/405); p=0.038". 20% (81/405); p=0.15.

: Significance at significant level of .05 .

Table A.1.3 (Reviewer’s) Fisher exact tests on 4-hour Heartburn-Free to compare

treatment effects by Race (ITT Patients)

Sigmﬁcalce atslgmﬁcant level of .05 .
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Table A.2.1 (Reviewer’s) Fisher exact tests on 4-hour Heartbhurn-Free to compare
treatment effects by Gender (ITT Patients)

Ome-Mg 20 Ome-Mg 10
Vs, Vs.
Placebo Placebo
21.6% (55/233) versus 21.7% (49/226) versus
Female 15.2% (35/231); p=0.025". 15.2% (35/231), p=0.09.
29.4% (47/160) versus 30.4% (49/161) versus
Male 20.1% (32/159); p=0.037". 20.1% (32/159); p=0.04".

: Significance at significant level of .05.

Table A.2.2 (Reviewer’s) Fisher exact tests on 4-hour Heartburn-Free to compare
treatment effects by Age (ITT Patients)

Ome-Mg 20 Ome-Mg 10
Vs. Vs.
Placebo Placebo
20.0% (4/20)  versus 18.52% (5/27) versus
Age>65 16.1% (5/31); p=0.724. 16.13% (5/31); p=1.0.
26.27% (98/373) versus 25.83% (93/360) versus
Age <65 17.30% (62/359); p=0.004". 17.3% (62/359); p=0.006".

: Significance at significant level of .05 .
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Table A.3.1 (Reviewer’s) Fisher exact tests on Day 1 Heartburn-Free rate to compare
treatment effects by Gender (ITT Patients)

Ome-Mg 20 Ome-Mg 10
Vs. Vs.
Placebo Placebo
50.5% (150/297) versus 41.2% (117/284) versus
Female 33.5% (96/287); p<0.001". 33.5% (96/287); p=0.06.
48.7% (110/226) versus 41.9% (98/234) versus
Male 31.5% (73/232); p<0.001". 31.5%(73/232); p=0.02".

*: Significance at significant level of .05.

Table A.3.2 (Reviewer's) Fisher exact tests on Day 1 Heartburn-Free rate to compare
treatment effects by Age group (ITT Patients)

Ome-Mg 20 Ome-Mg 10
Vs. Vs.
Placebo Placebo
55.6% (25/45) versus 50% (17/34) versus
Age > 65 27.0% (10/37); p=0.013". 27.0% (10/37); p=0.74.
49.2% (235/478) versus 40.9% (198/484) versus
33.0% (159/482); p<0.001°. | 33.0% (159/482); p=0.06.

Table A.3.3 (Reviewer’s) Fisher exact tests on Day 1 Heartburn-Free rate to compare
treatment effects by Race (ITT Patients)

Ome-Mg 20 Ome-Mg 10
Vs. Vs.
Placebo Placebo
51.9% (208/401) versus 42.8% (175/409) versus
Caucasian 33.6% (134/399); p<0.001". | 33.6% (134/399), p=0.007".
42.6% (52/122) versus 36.7% (40/109) versus
Non-Caucasian | 29.2% (35/120); p=0.03". 29.2% (35/120); p=0.23.

Significance at significant level of .05 .
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Table A.4.1 (Reviewer’s) Fisher exact tests on Day 1 Heartburn-Free rate to compare
treatment effects by Gender (ITT Patients)

Ome-Mg 20 Ome-Mg 10
- Vs. Vs.
Placebo Placebo
46.3% (131/283) versus 45.6% (131/287) versus
Female 33.8% (99/293), p=0.003". 33.8% (99/293); p=0.004".
47.3% (114/241) versus 44.64% (104/233) versus
Male 30.0% (68/227); p<0.001", 30.0% (68/227); p=0.001"

: Significance at significant level of .05.

Table A.4.2 (Reviewer’s) Fisher exact tests on Day 1 Heartburn-Free rate to compare
treatment effects by Age group (ITT Patients)

Ome-Mg 20 Ome-Mg 10
Vs.. Vs,
Placebo Placebo
( ’ ‘ 48.6% (34/70) versus 43.9% (29/66) versus
= | Age>65 21.5% (14/65);, p=0.001". 21.5% (14/65); p = 0.009",
46.5% (211/454) versus 45.4% {206/454) versus
Age < 65 33.6% (153/455), p < 0.001°. | 33.6% (153/455); p<0.001".

Table A.4.3 (Reviewer’s) Fisher exact tests on Day 1 Heartburn-Free rate to compare
treatment effects by Race (ITT Patients)

Ome-Mg 20 Ome-Mg 10
Vs, Vs.
Placebo Placebo
47.9% (212/443) versus 45.33% (204/450) versus
Caucasian 29.2% (130/445); p < 0.001°. | 29.2% (130/445); p <0.001".
40.7% (33/81) Versus 44.3% (31/70) versus
Non-Caucasian 49.3% (37775); p=0.3. 49.3% (37/75); p=0.62.




