CENTER FOR DRUG EVALUATION AND RESEARCH

Approval Package for:

APPLI CATION NUMBER:

19-462/S-030
19-527S-024
20-752/S-005

Trade Name: Pepcid Tablets
Pepcid for Oral Suspension |
Pepcid RPD for Orally Disintegrating Tablets

Generic Name: Famotidine
Sponsor: - Merck &_Comiaany, Inc.

Approval Date: June 6, 2002



CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
19-462/S-030
19-527/S-024
20-752/S-005

CONTENTS -

Reviews / Information Included in this NDA Review.

Approval Letter

Approvable Letter

Final Printed Labeling

| Medical Review(s)

slteitailallts

Chemistry Review(s)

| EA/FONSI

Pharmacology Review(s)

Statistical Review(s)

Microbiology Review(s)

Clinical Pharmacology/Biopharmaceutics Review(s)

slle

| Administrative Correspondence Document(s)




CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
19-462/S-030
19-527/S-024
20-752/S-005

APPROVAL LETTER



RVICES,
S,

WEALTH
of <y,

’(c DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
“d

Food and Drug Administration
Rockville MD 20857

NDA 19-462/S-030
NDA 19-527/S-024
NDA 20-752/S-005

Merck and Co., Inc.

Attention: Virginia G. Snyder

Manager, Regulatory Affairs

c/o Merck Research Laboratories (BLA-20)
Sumneytown Pike, P.O. Box 4

West Point, PA 19486

Dear Ms. Snyder:

Please refer to your supplemental new drug applications dated August 28, 2000,
received August 28, 2000, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic
Act for:

NDA 19-462/S-030: Pepcid™ (famotidine) Tablets
NDA 19-527/S-024: Pepcid™ (famotidine) for Oral Suspension
NDA 20-752/S-005: Pepcid RPD™ (famotidine) Orally Disintegrating Tablets

We acknowledge receipt of your submissions dated July, 02; and August 10, 2001. Your submission
of August 10, 2001 constituted a complete response to our June 28, 2001 action letter.

These supplemental new drug applications for Pepcid™ provide for changes to the following sections
of the currently approved labeling: CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS,
PRECAUTIONS, DOSAGE AND ADMINISTRATION, and ADVERSE REACTIONS. These
applications include study reports in support of a six-month extension to patent protection based upon
pediatric exclusivity as well as information regarding the bioavailability of the famotidine oral
formulations used in the studies and information concerning the safety of famotidine use in infants.

We have completed the review of these supplemental applications, as amended, and have concluded
that adequate information has been presented to demonstrate that the drug products are safe and
effective for use as recommended in the submitted final printed labeling (package insert submitted
August 10, 2001). Accordingly, these supplemental applications are approved effective on the date of
this letter.

Be advised that, as of April 1, 1999, all applications for new active ingredients, new dosage forms, new
indications, new routes of administration, and new dosing regimens are required to contain an
assessment of the safety and effectiveness of the product in pediatric patients unless this requirement is
waived or deferred (63 FR 66632). We note that you have fulfilled the pediatric study requirement at
this time.
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In addition, please submit three copies of the introductory promotional materials that you propose to
use for these products. All proposed materials should be submitted in draft or mock-up form, not final
print. Please submit one copy to this Division and two copies of both the promotional materials and
the package inserts directly to:

Division of Drug Marketing, Advertising, and Communications, HFD-42
Food and Drug Administration

5600 Fishers Lane

Rockville, Maryland 20857

If a letter communicating important information about this drug product (i.e., a "Dear Health Care
Professional” letter) is issued to physicians and others responsible for patient care, we request that you
submit a copy of the letter to this NDA and a copy to the following address:

MEDWATCH, HF-2
FDA

5600 Fishers Lane
Rockville, MD 20857

Please submit one market package of the drug product when it is available.

We remind you that you must comply with the requirements for an approved NDA set forth under
21 CFR 314.80 and 314.81.

If you have any questions, call Paul E. Levine, Jr., R.Ph., Regulatory Project Manager, at
(301) 827-7310.

Sincerely,
{See appended electronic signature page}

Victor F. C. Raczkowski, M.D., M.Sc.
Acting Director
Division of Gastrointestinal
and Coagulation Drug Products
Office of Drug Evaluation III
Center for Drug Evaluation and Research -

Attachment:



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Victor Raczkowski
6/6/02 07:01:15 PM
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Merck Research Laboratories
Attention: Michelle W. Kloss, Ph.D.
BLA-20

West Point, PA  19486-0004

Dear Dr. Kloss:

Please refer to your supplemental new drug applications dated August 28, 2000,
received August 28, 2000, submitted under section 505(b) of the Federal Food, Drug, and Cosmetic
Act for

NDA 19-462/S-030: Pepcid™ (famotidine) Tablets
NDA 19-527/S-024: Pepcid™ (famotidine) for Oral Suspension
NDA 20-752/S-005: Pepcid RPD™ (famotidine) Orally Disintegrating Tablets

These supplemental new drug applications for Pepcid™ provide for changes to the following sections
of the currently approved labeling: CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS,
PRECAUTIONS, DOSAGE AND ADMINISTRATION, and ADVERSE REACTIONS. These
applications include study reports in support of a six-month extension to patent protection based upon
pediatric exclusivity as well as information regarding the bioavailability of the famotidine oral
formulations used in the studies and information concerning the safety of famotidine use in infants

We have completed the review of these applications, and it is approvable. Before these applications
may be approved, however, it-will be necessary for you to submit draft labeling revised as follows: ‘

1. Under CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS, delete the sentence: ' m—e

I Sy

2. Under CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS, delete the new sub-
section titled: '] . .

— |

3. Under PRECAUTIONS, in the new sub-section: Pediatric patients <l year of age, delete the
second paragraph and replace it with the following:

“In a double-blinded, randomized, treatment-withdrawal study, 35 pediatric patients
<lIyear of age who were diagnosed as having gastroesophageal reflux disease were

treated for up to 4 weeks with famotidine oral suspension (0.5 mg/kg/dose or 1
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mg/kg/dose). Also, caregivers were instructed to provide conservative treatment
including thickened feedings. Enrolled patients were diagnosed primarily by history of

* vomiting (spitting up) and irritability (fussiness)The famotidine dosing regimen was once
daily for patients <3 months of age and twice daily for patients == months of age. After 4
weeks of treatment, patients were randomly withdrawn from the treatment and followed an
additional 4 weeks for adverse events and symptomatology. Patients were evaluated for
vomiting (spitting up), irritability (fussiness) and global assessments of improvement.
Enrolled patients were diagnosed primarily by history of vomiting (spitting up) and
irritability (fussiness). The study patients ranged in age at entry from 1.3 to 10.5 months
(mean 5.6=2.9 months), 57% were female, 91% were white and 6% were black. Most
patients (27/35) continued into the treatment withdrawal phase of the study. Two
patients discontinued famotidine due to adverse events. Most patients improved during
the initial treatment phase of the study. Results of the treatment withdrawal phase were
difficult to interpret because of small numbers of patients. Of the 35 patients enrolled in
the study, agitation was observed in 5 patients on famotidine that resolved when the
medication was discontinued, agitation was not observed in patients on placebo (see
ADVERSE REACTIONS, Pediatric Patients.

In addition, provide information regarding'

4. Under PRECAUTIONS, in the new sub-section: Pédiatric patients <1 year of age:

a. add as a new paragraph at the beginning of the sub-section the following: Use of PEPCID
in pediatric patients <1 year of age is supported by evidence from adequate and well-
controlled studies of PEPCID in adults, and by the following studies in pediatric patients
<] year of age.”

b. inthe last paragraph, revise the second part of the first sentence to read: “the safety and
benefit of famotidine treatment beyond 4 weeks have not been established.”

5. Under DOSAGE AND ADMINISTRATION, new section Dosage for Pediatric patients <1
year of age, Gastroesophageal Reflux Disease (GERD), delete the entire paragraph and
replace it with the following:

“Dosage for Pediatric Patients <I year of age Gastroesophageal Reflux Disease (GERD.
See PRECAUTIONS, Pediatric patients <1 year of age. The studies described in
PRECAUTIONS, Pediatric Patients <I year of age suggest the following starting doses in
pediatric patients <1 year of age: Gastroesophageal Reflux Disease (GERD) - 0.5
mg/kg/dose of famotidine oral suspension for the treatment of GERD for up to 8 weeks once
daily in patients <3 months of age and 0.5 mg/kg/dose twice daily in patients 3 months to <1
year of age. Patients should also be receiving conservative measures (e.g., thickened

feedings).”

In addition, include information regarding -

o
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6. Under ADVERSE REACTIONS, in the new Pediatric Patients sub-section, revise the
section as follows: “Pediatric Patients. In a clinical study in 35 pediatric patients <1 year of
age with GERD symptoms [e.g., vomiting (spitting up), irritability (fussing)], agitation was
observed in 5 patients on famotidine that resolved when the medication was discontinued.”

In addition, all previous revisions as reflected in the most recently approved labeling must be
included. To facilitate review of your submission, please provide a highlighted or marked-up
copy that shows the changes that are being made.

If additional information relating to the safety or effectiveness of this drug becomes available,
revision of the labeling may be required.

Within 10 days after the date of this letter, you are required to amend these supplemental
applications, notify us of your intent to file an amendment, or follow one of your other options
under 21 CFR 314.110. In the absence of any such action FDA may proceed to withdraw the
applications. Any amendment should respond to all the deficiencies listed. We will not process
a partial reply as a major amendment nor will the review clock be reactivated until all
deficiencies have been addressed.

Under 21 CFR 314.102(d) of the new drug regulations, you may request an informal meeting or
telephone conference with this division to discuss what further steps need to be taken before the
applications may be approved.

These products may be considered to be misbranded under the Federal Food, Drug, and Cosmetic
Act if they are marketed with these changes prior to approval of these supplemental applications.

If you have any questions, call Paul E. Levine, Jr., R.Ph., Regulatory Project Manager,
at (301) 827-7310.

Sincerely,
{See appended electronic signature page}

Lilia Talarico, M.D.
Director
Division of Gastrointestinal
and Coagulation Drug Products
Office of Drug Evaluation III
Center for Drug Evaluation and Research



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

I.ilia Talarico
6/28/01 04:42:41 PM
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PEPCID®
(FAMOTIDINE) TABLETS

PEPCID®
(FAMOTIDINE) FOR ORAL SUSPENSION

PEPCID RPD®
(FAMOTIDINE) ORALLY DISINTEGRATING TABLETS

DESCRIPTION

The active ingredient in PEPCID* (famotidine) is a histamine H.,-receptor antagonist. Famotidine is N~
(aminosulfonyl)-3-[{{2-{(diaminomethylene)amino]-4-thiazolyllmethyl]thic]propanimidamide. The empirical formula
of famotidine is CgH45N;0,S3 and its molecular weight is 337.43. lts structural formula is:

H N
NSO,NH,
V.
CH,SCH,CH C

ZN/ I G

Famotidine is a white to pale yellow crystalline compound that is freely soluble in glacial acetic acid, slightly
soluble in methanol, very slightly soluble in water, and practically insoluble in ethanol.

Each tablet for oral administration contains either 20 mg or 40 mg of famotidine and the following inactive
ingredients: hydroxypropyl cellulose, hydroxypropyl methylcellulose, iron oxides, magnesium stearate,
microcrystalline cellulose, corn starch, talc, and titanium dioxide.

Each Orally Disintegrating Tablet for oral administration contains either 20 mg or 40 mg of famotidine and the
following inactive ingredients: aspartame, mint flavor, gelatin, mannitol, red ferric oxide, and xanthan gum.

Each 5 mL of the oral suspension when prepared as directed contains 40 mg of famotidine and the following
inactive ingredients: citric acid, flavors, microcrystalline cellulose and carboxymethyicellulose sodium, sucrose and
xanthan gum. Added as preservatives are sodium benzoate 0.1%, sodium methylparaben 0.1%, and sodium
propyiparaben 0.02%.

CLINICAL PHARMACOLOGY IN ADULTS

Gl Effects

PEPCID is a competitive inhibitor of histamine H,-receptors. The primary clinically important pharmacologic
activity of PEPCID is inhibition of gastric secretion. Both the acid concentration and volume of gastric secretion are
suppressed by PEPCID, while changes in pepsin secretion are proportional to volume output.

In normal volunteers and hypersecretors, PEPCID inhibited basal and nocturnal gastric secretion, as well as
secretion stimulated by food and pentagastrin. After oral administration, the onset of the antisecretory effect occurred
within one hour; the maximum effect was dose-dependent, occurring within one to three hours. Duration of inhibition
of secretion by doses of 20 and 40 mg was 10 to 12 hours.

Single evening oral doses of 20 and 40 mg inhibited basal and nocturnal acid secretion in all subjects; mean
nocturnal gastric acid secretion was inhibited by 86% and 94%, respectively, for a period of at least 10 hours. The
same doses given in the morning suppressed food-stimulated acid secretion in all subjects. The mean suppression
was 76% and 84%, respectively, 3 to 5 hours after administration, and 25% and 30%, respectively, 8 to 10 hours
after administration. In some subjects who received the 20 mg dose, however, the antisecretory effect was dissipated
within 6-8 hours. There was no cumulative effect with repeated doses. The nocturnal intragastric pH was raised by
evening doses of 20 and 40 mg of PEPCID to mean values of 5.0 and 6.4, respectively. When PEPCID was given
after breakfast, the basal daytime interdigestive pH at 3 and 8 hours after 20 or 40 mg of PEPCID was raised to
about 5.

PEPCID had little or no effect on fasting or postprandial serum gastrin levels. Gastric emptying and exocrine
pancreatic function were not affected by PEPCID.

* Registered trademark of MERCK & CO., Inc.
COPYRIGHT © MERCK & CO., Inc., 1986, 1988, 1991, 1995, 1996 *
All rights reserved
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Other Effects

Systemic effects of PEPCID in the CNS, cardiovascular, respiratory or endocrine systems were not noted in
clinicat pharmacology studies. Also, no antiandrogenic effects were noted. (See ADVERSE REACTIONS.) Serum
hormone levels, including prolactin, cortisol, thyroxine (T,), and testosterone, were not altered after treatment with
PEPCID.

Pharmacokinetics

PEPCID is incompletely absorbed. The bioavailability of oral doses is 40-45%. PEPCID Tablets, PEPCID for Oral
Suspension and PEPCID RPD Orally Disintegrating Tablets are bioequivalent. Bioavailability may be slightly
increased by food, or slightly decreased by antacids; however, these effects are of no clinical consequence. PEPCID
undergoes minimal first-pass metabolism. After oral doses, peak plasma levels occur in 1-3 hours. Plasma levels
after multiple doses are similar to those after single doses. Fifteen to 20% of PEPCID in plasma is protein bound.
PEPCID has an elimination half-life of 2.5-3.5 hours. PEPCID is eliminated by renal (65-70%) and metabolic
{30-35%) routes. Renal clearance is 250-450 mL/min, indicating some tubular excretion. Twenty-five to 30% of an
oral dose and 65-70% of an intravenous dose are recovered in the urine as unchanged compound. The only
metabolite identified in man is the S-oxide.

There is a close relationship between creatinine clearance values and the elimination half-life of PEPCID. In
patients with severe renal insufficiency, i.e., creatinine clearance less than 10 mL/min, the elimination half-life of
PEPCID may exceed 20 hours and adjustment of dose or dosing intervals in moderate and severe renal insufficiency
may be necessary (see PRECAUTIONS, DOSAGE AND ADMINISTRATION).

In elderly patients, there are no clinically significant age-related changes in the pharmacokinetics of PEPCID.
However, in elderly patients with decreased renal function, the clearance of the drug may be decreased (see
PRECAUTIONS, Geriatric Use).

Clinical Studies
Duodenal Ulcer

in a U.S. muiticenter, double-blind study in outpatients with endoscopically confirmed duodenal ulcer, orally
administered PEPCID was compared to placebo. As shown in Table 1, 70% of patients treated with PEPCID 40 mg
h.s. were healed by week 4.

Table 1

QOutpatients with Endoscopically
Confirmed Healed Duodenal Ulcers

PEPCID PEPCID Placebo
40 mg h.s. 20 mg b.id. h.s.
(N =189) (N =84) (N =97)
Week 2 329, **389, 17%
o E 9
Week 4 70% 67% 31%

"Statistically significantly different than placebo (p<0.001)

Patients not healed by week 4 were continued in the study. By week 8, 83% of patients treated with PEPCID had
healed versus 45% of patients treated with placebo. The incidence of ulcer healing with PEPCID was significantly
higher than with placebo at each time point based on proportion of endoscopically confirmed healed ulcers.

In this study, time to relief of daytime and nocturnal pain was significantly shorter for patients receiving PEPCID
than for patients receiving placebo; patients receiving PEPCID also took less antacid than the patients receiving
placebo.

Long-Term Maintenance
Treatment of Duodenal Ulcers

PEPCID, 20 mg p.o. h.s. was compared to placebo h.s. as maintenance therapy in two double-blind, multicenter
studies of patients with endoscopically confirmed healed duodenal ulcers. In the U.S. study the observed ulcer
incidence within 12 months in patients treated with placebo was 2.4 times greater than in the patients treated with
PEPCID. The 89 patients treated with PEPCID had a cumulative observed ulcer incidence of 23.4% compared to an
observed ulcer incidence of 56.6% in the 89 patients receiving placebo (p<0.01). These results were confirmed in an
international study where the cumulative observed ulcer incidence within 12 months in the 307 patients treated with
PEPCID was 35.7%, compared to an incidence of 75.5% in the 325 patients treated with placebo (p<0.01).
Gastric Ulcer

In both a U.S. and an international multicenter, double-blind study in patients with endoscopically confirmed active
benign gastric ulcer, orally administered PEPCID, 40 mg h.s., was compared to placebo h.s. Antacids were permitted



NDA 19-462/5-030
NDA 19-527/8-024
NDA 20-752/5-005

Page 5

during the studies, but consumption was not significantly different between the PEPCID and placebo groups. As
shown in Table 2, the incidence of ulcer healing (dropouts counted as unhealed) with PEPCID was statistically
significantly better than placebo at weeks 6 and 8 in the U.S. study, and at weeks 4, 6 and 8 in the international study,
based on the number of ulcers that healed, confirmed by endoscopy.

Table 2

Patients with Endoscopically
Confirmed Healed Gastric Ulcers

U.S. Study International Study
PEPCID Placebo PEPCID Ptacebo
40mg h.s. h.s. 40 mg h.s. h.s.
(N=74) (N=75) (N=149) (N=145)
Week 4 45% 39% ta7% 31%
Week 6 Te6% 44% t 46%
65%
a 9 9,
Week 8 78% 64% Te0% 54%

=t Statistically significantly better than placebo (p<0.05, p<0.01 respectively)

Time to complete relief of daytime and nighttime pain was statistically significantly shorter for patients receiving
PEPCID than for patients receiving placebo; however, in neither study was there a statistically significant difference in
the proportion of patients whose pain was relieved by the end of the study (week 8).

Gastroesophageal Reflux Disease (GERD)

Orally administered PEPCID was compared to placebo in a U.S. study that enrolled patients with symptoms of
GERD and without endoscopic evidence of erosion or ulceration of the esophagus. PEPCID 20 mg b.i.d. was
statistically significantly superior to 40 mg h.s. and to placebo in providing a successful symptomatic outcome,
defined as moderate or excellent improvement of symptoms (Table 3).

Table 3
% Successful Symptomatic Qutcome
PEPCID PEPCID
20mgb.id. 40 mg h.s. Placebo
(N=154) (N=149) (N=73)
Week 6 gotft 69 62

tT p<0.01 vs Placebo

By two weeks of treatment symptomatic success was observed in a greater percentage of patients taking
PEPCID 20 mg b.i.d. compared to ptacebo {p<0.01).

Symptomatic improvement and healing of endoscopically verified erosion and uiceration were studied in two
additional trials. Healing was defined as complete resolution of all erosions or ulcerations visibie with endoscopy. The
U.S. study comparing PEPCID 40 mg p.o. b.i.d. to placebo and PEPCID 20 mg p.o. b.i.d. showed a significantly
greater percentage of healing for PEPCID 40 mg b.i.d. at weeks 6 and 12 (Table 4).

Table 4
% Endoscopic Healing - U.S. Study

PEPCID PEPCID
40 mg b.i.d. 20mg b.id. Ptacebo .
(N=127) {N=125) (N=66)
Week 6 48ttt 3t 32 18
Week 12 sottt.t 54111 29

Tt p<0.01 vs Placebo
¥ p<0.05 vs PEPCID 20 mg b.id.
H p<0.01 vs PEPCID 20 mg b.i.d.

As compared to placebo, patients who received PEPCID had faster relief of daytime and nighttime heartburn and
a greater percentage of patients experienced complete relief of nighttime heartburn. These differences were
statistically significant.

In the international study, when PEPCID 40 mg p.o. b.i.d., was compared to ranitidine 150 mg p.o. b.id., a
statistically significantly greater percentage of healing was observed with PEPCID 40 mg b.i.d. at week 12 (Table 5).
There was, however, no significant difference among treatments in symptom relief.
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Table 5
% Endoscopic Healing - International Study
PEPCID PEPCID Ranitidine
40 mg b.i.d. 20 mgb.i.d. 150 mg b.i.d.
(N=175) (N=93) (N=172)
Week 6 48 52 42
Week 12 7113 68 60

$1¥ p<0.05 vs Ranitidine 150 mg b.i.d.

Pathological Hypersecretory Conditions (e.g., Zollinger-Ellison Syndrome, Multiple Endocrine Adenomas)

In studies of patients with pathological hypersecretory conditions such as Zollinger-Ellison Syndrome with or
without multiple endocrine adenomas, PEPCID significantly inhibited gastric acid secretion and controlled associated
symptoms. Orally administered doses from 20 to 160 mg q 6 h maintained basal acid secretion below 10 mEg/hr;
initial doses were titrated to the individual patient need and subsequent adjustments were necessary with time in
some patients. PEPCID was well tolerated at these high dose levels for prolonged periods {greater than 12 months)
in eight patients, and there were no cases reported of gynecomastia, increased prolactin levels, or impotence which
were considered to be due to the drug.

CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS

Pharmacokinetics

Table 6 presents pharmacokinetic data from clinical trials and a published study in pediatric patients (<1 year of
age; N=27) given famotidine 1.V. 0.5 mg/kg and from published studies of small numbers of pediatric patients (1-15
years of age) given famotidine intravenously. Areas under the curve (AUCs) are normalized to a dose of 0.5 mg/kg
1.V. for pediatric patients 1-15 years of age and compared with an extrapolated 40 mg intravenous dose in adults
(extrapolation based on resuits obtained with a 20 mg 1.V. adult dose).

Table 6
Pharmacokinetic Parameters@ of Intravenous Famotidine
Age Area Under Total Volume of Elimination
{(N=number of the Curve (AUC) Clearance (Cl} Distribution (V) Half-life (T1s)
patients) (ng-hr/mL) (L/hr/kg) (L/kg) (hours)

0-1 monthC NA 0.13+0.06 14+04 105+54
(N=10)
0-3 monthsd 2688 + 847 0.21+0.06 1.8+03 81+ 35
(N=6)
>3—12 monthsd 1160 £ 474 0491017 23+ 07 45+ 1.1
(N=11) .
1-11 yrs (N=20) 1089 + 834 0.54+0.34 2.07 £ 1.49 3.38£260
11-15 yrs {(N=6) 1140 £ 320 0.48£0.14 1.5+04 23+04
Adult (N=16) 1726 0.39+£0.14 1.3+0.2 2.83+0.99

avalues are presented as means + SD unless indicated otherwise.
bMean value only.

CSingle center study.

dMulticenter study.

Plasma clearance is reduced and elimination half-life is prolonged in pediatric patients 0-3 months of age
compared to older pediatric patients. The pharmacokinetic parameters for pediatric patients, ages >3 months-15
years, are comparable to those obtained for adults.

Bioavailability studies of 8 pediatric patients (11-15 years of age) showed a mean oral bioavailability of 0.5
compared to adult values of 0.42 to 0.49. Oral doses of 0.5 mg/kg achieved AUCs of 645 + 249 ng-hr/mL and
580 + 60 ng-hr/mL in pediatric patients <1 year of age (N=5) and in pediatric patients 11-15 years of age,
respectively, compared to 482 + 181 ng-hr/mL in adults treated with 40 mg orally.
~ Pharmacodynamics

Pharmacodynamics of famotidine were evaluated in 5 pediatric patients 2-13 years of age using the sigmoid Epax
model. These data suggest that the relationship between serum concentration of famotidine and gastric acid
suppression is similar to that observed in one study of adults (Table 7).

Table 7
Pharmacodynamics of famotidine using the sigmoid E., model

ECso (ng/mb)*
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Pediatric Patients 2613
Data from one study

a) healthy adult subjects 26.5+103
b) adult patients with upper Gl bleeding 187+ 10.8

*Serum concentration of famotidine associated with 50% maximum gastric acid reduction. Values are presented as means + SD.

Five published studies (Table 8) examined the effect of famotidine on gastric pH and duration of acid suppression
in pediatric patients. While each study had a different design, acid suppression data over time are summarized as
follows:

Table 8
Dosage Route Effect Number of Patients
{age range)
0.5 mg/kg, single dose 1V. gastric pH >4 for 19.5 hours (17.3, 11 (5-19 days)
21.8)¢ .
0.3 mg/kg, single dose V. gastric pH >3.5for 8.7 + 4.7 hours 6 (2-7 years)
0.4-0.8 mg/kg LV. gastric pH >4 for 6-9 hours 18 (2-69 months)
0.5 mg/kg, single dose LV. a >2 pH unit increase above baseline 9 (2-13 years)
in gastric pH for >8 hours
0.5 mg/kg b.i.d. LV. gastric pH >5 for 13.5 + 1.8" hours 4 (6-15 years)
0.5 mg/kg b.i.d. oral gastric pH >5 for 5.0 + 1.1° hours 4 (11-15 years)
aValues reported in published literature.
bMeans + SD.

CMean (95% confidence intervat).

The duration of effect of famotidine 1.V. 0.5 mg/kg on gastric pH and acid suppression was shown in one study to
be longer in pediatric patients <1 month of age than in older pediatric patients. This longer duration of gastric acid
suppression is consistent with the decreased clearance in pediatric patients <3 months of age (see Table 6).

INDICATIONS AND USAGE

PEPCID is indicated in:

1. Short term treatment of active duodenal ulcer. Most adult patients heal within 4 weeks; there is rarely reason to
use PEPCID at full dosage for longer than 6 to 8 weeks. Studies have not assessed the safety of famotidine in
uncomplicated active duodenal ulcer for periods of more than eight weeks.

2. Maintenance therapy for duodenal ulcer patients at reduced dosage after healing of an active ulcer. Controlled
studies in adults have not extended beyond one year.

3. Short term treatment of active benign gastric ulcer. Most adult patients heal within 6 weeks. Studies have not
assessed the safety or efficacy of famotidine in uncomplicated active benign gastric ulcer for periods of more than 8
weeks.

4. Short term treatment of gastroesophageal reflux disease (GERD). PEPCID is indicated for short term treatment
of patients with symptoms of GERD (see CLINICAL PHARMACOLOGY IN ADULTS, Clinical Studies).

PEPCID is also indicated for the short term treatment of esophagitis due to GERD including erosive or ulcerative
disease diagnosed by endoscopy (see CLINICAL PHARMACOLOGY IN ADULTS, Clinical Studies).

5. Treatment of pathological hypersecretory conditions (e.g., Zollinger-Ellison Syndrome, multiple endocrine
adenomas) (see CLINICAL PHARMACOLOGY IN ADULTS, Clinical Studies).

CONTRAINDICATIONS

Hypersensitivity to any component of these products. Cross sensitivity in this class of compounds has been
observed. Therefore, PEPCID should not be administered to patients with a history of hypersensitivity to other
H,-receptor antagonists.

PRECAUTIONS

General

Symptomatic response to therapy with PEPCID does not preclude the presence of gastric malignancy.
Patients with Moderate or Severe Renal Insufficiency

Since CNS adverse effects have been reported in patients with moderate and severe renal msufﬂuency, longer
intervals between doses or lower doses may need to be used in patients with moderate (creatinine clearance
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<50 mL/min) or severe (creatinine clearance <10 mL/min) renal insufficiency to adjust for the longer elimination half-
life of famotidine (see CLINICAL PHARMACOLOGY IN ADULTS and DOSAGE AND ADMINISTRATION).
Information for Patients

The patient should be instructed to shake the oral suspension vigorously for 5-10 seconds prior to each use.
Unused constituted oral suspension should be discarded after 30 days.

Patients should be instructed to leave the PEPCID RPD Orally Disintegrating Tablet in the unopened package
until the time of use. Patients should then open the tablet blister pack with dry hands, place the tablet on the tongue
to dissolve and be swallowed with saliva. No water is needed for taking the tablet.

Phenylketonurics: Phenylketonuric patients should be informed that PEPCID RPD contains phenylalanine
1.05 mg per 20 mg orally disintegrating tablet and 2.10 mg per 40 mg orally disintegrating tablet.

Drug Interactions

No drug interactions have been identified. Studies with famotidine in man, in animal models, and in vitro have
shown no significant interference with the disposition of compounds metabolized by the hepatic microsomal
enzymes, e.g., cytochrome P450 system. Compounds tested in man include warfarin, theophylline, phenytoin,
diazepam, aminopyrine and antipyrine. Indocyanine green as an index of hepatic drug extraction has been tested and
no significant effects have been found.

Carcinogenesis, Mutagenesis, Impairment of Fertility

In a 106 week study in rats and a 92 week study in mice given oral doses of up to 2000 mg/kg/day (approximately
2500 times the recommended human dose for active duodenal ulcer), there was no evidence of carcinogenic
potential for PEPCID.

Famotidine was negative in the microbial mutagen test (Ames test) using Salmonella typhimurium and
Escherichia coli with or without rat liver enzyme activation at concentrations up to 10,000 mcg/plate. In in vivo studies
in mice, with a micronucleus test and a chromosomal aberration test, no evidence of a mutagenic effect was
observed.

In studies with rats given oral doses of up to 2000 mg/kg/day or intravenous doses of up to 200 mg/kg/day, fertility
and reproductive performance were not affected.

Pregnancy
Pregnancy Category B

Reproductive studies have been performed in rats and rabbits at oral doses of up to 2000 and 500 mg/kg/day,
respectively, and in both species at 1.V. doses of up to 200 mg/kg/day, and have revealed no significant evidence of
impaired fertility or harm to the fetus due to PEPCID. While no direct fetotoxic effects have been observed, sporadic
abortions occurring only in mothers displaying marked decreased food intake were seen in some rabbits at oral
doses of 200 mg/kg/day (250 times the usual human dose) or higher. There are, however, no adequate or well-
controlled studies in pregnant women. Because animal reproductive studies are not always predictive of human
response, this drug should be used during pregnancy only if clearly needed.

Nursing Mothers :

Studies performed in lactating rats have shown that famotidine is secreted into breast milk. Transient growth
depression was observed in young rats suckling from mothers treated with maternotoxic doses of at least 600 times
the usual human dose. Famotidine is detectable in human milk. Because of the potential for serious adverse
reactions in nursing infants from PEPCID, a decision should be made whether to discontinue nursing or discontinue
the drug, taking into account the importance of the drug to the mother.

Pediatric Patients <1 year of age

Use of PEPCID in pediatric patients <1 year of age is supported by evidence from adequate and well-controlled
studies of PEPCID in adults, and by the following studies in pediatric patients <1 year of age.

Two pharmacokinetic studies in pediatric patients <1 year of age (N=48) demonstrated that clearance of
famotidine in patients >3 months to 1 year of age is similar to that seen in older pediatric patients (1-15 years of age)
and aduits. In contrast, pediatric patients 0-3 months of age had famotidine clearance values that were 2- to 4-fold
less than those in older pediatric patients and adults. These studies also show that the mean bioavailability in
pediatric patients <1 year of age after oral dosing is similar to older pediatric patients and adults. Pharmacodynamic
data in pediatric patients 0-3 months of age suggest that the duration of acid suppression is longer compared with
older pediatric patients, consistent with the longer famotidine half-life in pediatric patients 0-3 months of age. (See
CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS, Pharmacokinetics and Pharmacodynamics.)

In a double-blinded, randomized, treatment-withdrawal study, 35 pediatric patients <1 year of age who were
diagnosed as having gastroesophageal reflux disease were treated for up to 4 weeks with famotidine oral suspension
(0.5 mg/kg/dose or 1 mg/kg/dose). Although an intravenous famotidine formulation was available, no patients were
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treated with intravenous famotidine in this study. Also, caregivers were instructed to provide conservative treatment
including thickened feedings. Enrolled patients were diagnosed primarily by history of vomiting (spitting up) and
irritability (fussiness). The famotidine dosing regimen was once daily for patients <3 months of age and twice daily for
patients >3 months of age. After 4 weeks of treatment, patients were randomly withdrawn from the treatment and
followed an additional 4 weeks for adverse events and symptomatology. Patients were evaluated for vomiting
(spitting up), irritability (fussiness) and global assessments of improvement. The study patients ranged in age at entry
from 1.3 to 10.5 months (mean 5.6 + 2.9 months), 57% were female, 91% were white and 6% were black. Most
patients (27/35) continued into the treatment-withdrawal phase of the study. Two patients discontinued famotidine
due to adverse events. Most patients improved during the initial treatment phase of the study. Results of the
treatment-withdrawal phase were difficult to interpret because of small numbers of patients. Of the 35 patients
enrolled in the study, agitation was observed in 5 patients on famotidine that resolved when the medication was
discontinued; agitation was not observed in patients on placebo (see ADVERSE REACTIONS, Pediatric Patients).

These studies suggest that a starting dose of 0.5 mg/kg/dose of famotidine oral suspension may be of benefit for
the treatment of GERD for up to 4 weeks once daily in patients <3 months of age and twice daily in patients 3 months
to <1 year of age; the safety and benefit of famotidine treatment beyond 4 weeks have not been established.
Famotidine should be considered for the treatment of GERD only if conservative measures (e.g., thickened feedings)
are used concurrently and if the potential benefit outweighs the risk.

Pediatric Patients 1-16 years of age

Use of PEPCID in pediatric patients 1-16 years of age is supported by evidence from adequate and well-
controlled studies of PEPCID in adults, and by the following studies in pediatric patients: In published studies in small
numbers of pediatric patients 1-15 years of age, clearance of famotidine was similar to that seen in adults. In
pediatric patients 11-15 years of age, oral doses of 0.5 mg/kg were associated with a mean area under the curve
(AUC) similar to that seen in adults treated orally with 40 mg. Similarly, in pediatric patients 1-15 years of age,
intravenous doses of 0.5 mg/kg were associated with a mean AUC similar to that seen in aduits treated intravenously
with 40 mg. Limited published studies also suggest that the relationship between serum concentration and acid
suppression is similar in pediatric patients 1-15 years of age as compared with adults. These studies suggest a
starting dose for pediatric patients 1-16 years of age as follows:

Peptic ulcer - 0.5 mg/kg/day p.o. at bedtime or divided b.i.d. up to 40 mg/day.

Gastroesophageal Reflux Disease with or without esophagitis including erosions and ulcerations - 1.0 mg/kg/day
p.o. divided b.i.d. up to 40 mg b.i.d.

While published uncontrolled studies suggest effectiveness of famotidine in the treatment of gastroesophageal
reflux disease and peptic ulcer, data in pediatric patients are insufficient to establish percent response with dose and
duration of therapy. Therefore, treatment duration (initially based on adult duration recommendations) and dose
should be individualized based on clinical response and/or pH determination (gastric or esophageal) and endoscopy.
Published uncontrolled clinical studies in pediatric patients have employed doses up to 1 mg/kg/day for peptic ulcer
and 2 mg/kg/day for GERD with or without esophagitis including erosions and ulcerations.

Geriatric Use

Of the 4,966 subjects in clinical studies who were treated with famotidine, 488 subjects (9.8%) were 65 and older,
and 88 subjects (1.7%) were greater than 75 years of age. No overall differences in safety or effectiveness were
observed between these subjects and younger subjects. However, greater sensitivity of some older individuals
cannot be ruted out.

No dosage adjustment is required based on age (see CLINICAL PHARMACOLOGY IN ADULTS,
Pharmacokinetics). This drug is known to be substantially excreted by the kidney, and the risk of toxic reactions to
this drug may be greater in patients with impaired renal function. Because elderly patients are more likely to have
decreased renal function, care should be taken in dose selection, and it may be useful to monitor renal function.
Dosage adjustment in the case of moderate or severe renal impairment is necessary (see PRECAUTIONS, Patients
with Moderate 6r Severe Renal Insufficiency and DOSAGE AND ADMINISTRATION, Dosage Adjustment for
Patients with Moderate or Severe Renal Insufficiency).

ADVERSE REACTIONS

The adverse reactions listed below have been reported during domestic and international clinical trials in
approximately 2500 patients. In those controlled clinical trials in which PEPCID Tablets were compared to placebo,
the incidence of adverse experiences in the group which received PEPCID Tablets, 40 mg at bedtime, was similar to
that in the placebo group.
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The following adverse reactions have been reported to occur in more than 1% of patients on therapy with PEPCID
in controlled clinical trials, and may be causally related to the drug: headache (4.7%), dizziness (1.3%), constipation
(1.2%) and diarrhea (1.7%).

The following other adverse reactions have been reported infrequently in clinical trials or since the drug was
marketed. The relationship to therapy with PEPCID has been unclear in many cases. Within each category the
adverse reactions are listed in order of decreasing severity:

Body as a Whole: fever, asthenia, fatigue

Cardiovascular: arrhythmia, AV block, palpitation

Gastrointestinal: cholestatic jaundice, liver enzyme abnormalities, vomiting, nausea, abdominal dlscomfon
anorexia, dry mouth

Hematologic: rare cases of agranulocytosis, pancytopenia, leukopenia, thrombocytopenia

Hypersensitivity. anaphylaxis, angioedema, orbital or facial edema, urticaria, rash, conjunctival injection

Musculoskeletal: muscuioskeletal pain including muscle cramps, arthralgia

Nervous System/Psychiatric: grand mal seizure; psychic disturbances, which were reversible in cases for which
follow-up was obtained, including hallucinations, confusion, agitation, depression, anxiety, decreased libido;
paresthesia; insomnia; somnolence

Respiratory: bronchospasm

Skin: toxic epidermal necrolysis (very rare), alopecia, acne, pruritus, dry skin, flushing

Special Senses: tinnitus, taste disorder

Other: rare cases of impotence and rare cases of gynecomastia have been reported; however, in controlled
clinical trials, the incidences were not greater than those seen with placebo.

The adverse reactions reported for PEPCID Tablets may also occur with PEPCID for Oral Suspension and
PEPCID RPD Orally Disintegrating Tablets.

Pediatric Patients

" In a clinical study in 35 pediatric patients <1 year of age with GERD symptoms [e.g., vomiting (spitting up),
irritability (fussing)], agltatnon was observed in 5 patients on famotidine that resolved when the medication was
discontinued.

OVERDOSAGE

There is no experience to date with deliberate overdosage. Oral doses of up to 640 mg/day have been given to
adult patients with pathological hypersecretory conditions with no serious adverse effects. In the event of overdosage,
treatment should be symptomatic and supportive. Unabsorbed material should be removed from the gastrointestinal
tract, the patient should be monitored, and supportive therapy should be employed.

The oral LDs, of famotidine in male and female rats and mice was greater than 3000 mg/kg and the minimum
lethal acute oral dose in dogs exceeded 2000 mg/kg. Famotidine did not produce overt effects at high oral doses in
mice, rats, cats and dogs, but induced significant anorexia and growth depression in rabbits starting with
200 mg/kg/day orally. The intravenous LDsg of famotidine for mice and rats ranged from 254-563 mg/kg and the
minimum lethal single |.V. dose in dogs was approximately 300 mg/kg. Signs of acute intoxication in 1.V. treated dogs
were emesis, restlessness, pallor of mucous membranes or redness of mouth and ears, hypotension, tachycardia
and collapse.

DOSAGE AND ADMINISTRATION

Duodenal Ulcer

Acute Therapy: The recommended adult oral dosage for active duodenal ulcer is 40 mg once a day at bedtime.
Most patients heal within 4 weeks; there is rarely reason to use PEPCID at full dosage for longer than 6 to 8 weeks. A
regimen of 20 mg b.i.d. is also effective.

Maintenance Therapy: The recommended aduit oral dose is 20 mg once a day at bedtime.
Benign Gastric Ulcer

Acute Therapy: The recommended adult oral dosage for active benign gastric ulcer is 40 mg once a day at
bedtime.
Gastroesophageal Reflux Disease (GERD)

The recommended oral dosage for treatment of adult patients with symptoms of GERD is 20 mgb.i.d. forupto 6
weeks. The recommended oral dosage for the treatment of adult patients with esophagitis including erosions and
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ulcerations and accompanying symptoms due to GERD is 20 or 40 mg b.i.d. for up to 12 weeks (see CLINICAL
PHARMACOLOGY IN ADULTS, Clinical Studies).
Dosage for Pediatric Patients <1 year of age Gastroesophageal Reflux Disease (GERD)

See PRECAUTIONS, Pediatric Patients <1 year of age.

The studies described in PRECAUTIONS, Pediatric Patients <1 year of age suggest the following starting doses
in pediatric patients <1 year of age: Gastfroesophageal Reflux Disease (GERD) - 0.5 mg/kg/dose of famotidine oral
suspension for the treatment of GERD for up to 8 weeks once daily in patients <3 months of age and 0.5 mg/kg/dose
twice daily in patients 3 months to <1 year of age. Patients should also be receiving conservative measures (e.g.,
thickened feedings). The use of intravenous famotidine in pediatric patients <1 year of age with GERD has not been
adequately studied.

Dosage for Pediatric Patients 1-16 years of age

See PRECAUTIONS, Pediatric Patients 1-16 years of age.

The studies described in PRECAUTIONS, Pediatric Patients 1-16 years of age suggest the following starting
doses in pediatric patients 1-16 years of age:

Peptic ulcer - 0.5 mg/kg/day p.o. at bedtime or divided b.i.d. up to 40 mg/day.

Gastroesophageal Reflux Disease with or without esophagitis including erosions and uicerations - 1.0 mg/kg/day
p.o. divided b.i.d. up to 40 mg b.i.d.

While published uncontrolled studies suggest effectiveness of famotidine in the treatment of gastroesophageal
reflux disease and peptic ulcer, data in pediatric patients are insufficient to establish percent response with dose and
duration of therapy. Therefore, treatment duration (initially based on adult duration recommendations) and dose
should be individualized based on clinical response and/or pH determination (gastric or esophageal) and endoscopy.
Published uncontrolled clinical studies in pediatric patients 1-16 years of age have employed doses up to 1 mg/kg/day
for peptic ulcer and 2 mg/kg/day for GERD with or without esophagitis including erosions and uicerations.
Pathological Hypersecretory Conditions (e.g., Zollinger-Ellison Syndrome, Multiple Endocrine Adenomas)

The dosage of PEPCID in patients with pathological hypersecretory conditions varies with the individual patient.
- The recommended adult oral starting dose for pathological hypersecretory conditions is 20 mg q 6 h. In some
patients, a higher starting dose may be required. Doses should be adjusted to individual patient needs and should
continue as long as clinically indicated. Doses up to 160 mg g 6 h have been administered to some adult patients
with severe Zollinger-Ellison Syndrome.

Oral Suspension

PEPCID for Oral Suspension may be substituted for PEPCID Tablets in any of the above indications. Each five
mL contains 40 mg of famotidine after constitution of the powder with 46 mL of Purified Water as directed.
Directions for Preparing PEPCID for Oral Suspension

Prepare suspension at time of dispensing. Slowly add 46 mL of Purified Water. Shake vigorously for 5-10
seconds immediately after adding the water and immediately before use.

Stability of PEPCID for Oral Suspension

Unused constituted oral suspension should be discarded after 30 days.
Orally Disintegrating Tablets

PEPCID RPD Orally Disintegrating Tablets may be substituted for PEPCID Tablets in any of the above indications
at the same recommended dosages.

'PEPCID RPD Orally Disintegrating Tablets rapidly disintegrate on the tongue. No water is needed for taking the
tablet. Patients should be instructed to open the tablet blister pack with dry hands, place the tablet on the tongue to
disintegrate and be swallowed with saliva.

Concomitant Use of Antacids

Antacids may be given concomitantly if needed.

Dosage Adjustment for Patients with Moderate or Severe Renal Insufficiency

In adult patients with moderate (creatinine clearance <50 mL/min) or severe (creatinine clearance <10 mL/min)
renal insufficiency, the elimination half-life of PEPCID is increased. For patients with severe renal insufficiency, it may
exceed 20 hours, reaching approximately 24 hours in anuric patients. Since CNS adverse effects have been reported
in patients with moderate and severe renal insufficiency, to avoid excess accumulation of the drug in patients with
moderate or severe renal insufficiency, the dose of PEPCID may be reduced to half the dose or the dosing interval
may be prolonged to 36-48 hours as indicated by the patient's clinical response.

Based on the comparison of pharmacokinetic parameters for PEPCID in adults and pediatric patients, dosage
adjustment in pediatric patients with moderate or severe renal insufficiency should be considered.
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HOW SUPPLIED

No. 3535 — PEPCID Tablets, 20 mg, are beige colored, U-shaped, film-coated tablets coded MSD 963 on one
side and PEPCID on the other. They are supplied as follows:

NDC 0006-0963-31 unit of use bottles of 30

NDC 0006-0963-94 unit of use bottles of 90

NDC 0006-0963-58 unit of use bottles of 100

NDC 0006-0963-28 unit dose package of 100

NDC 0006-0963-82 bottles of 1,000

NDC 0006-0963-87 bottles of 10,000 ‘

NDC 0006-0963-72 carton of 25 UNIBLISTER™ cards of 31 tablets each.

No. 3536 — PEPCID Tablets, 40 mg, are light brownish-orange, U-shaped, film-coated tablets coded MSD 964
on one side and PEPCID on the other. They are supplied as follows:

NDC 0006-0964-31 unit of use bottles of 30

NDC 0006-0964-94 unit of use bottles of 90

NDC 0006-0964-58 unit of use bottles of 100

NDC 0006-0964-28 unit dose package of 100

NDC 0006-0964-82 bottles of 1,000

NDC 0006-0964-87 bottles of 10,000

NDC 0006-0964-72 carton of 25 UNIBLISTER™ cards of 31 tablets each.

No. 3553 — PEPCID RPD Orally Disintegrating Tablets, 20 mg, are pale rose colored, hexagonal-shaped,
lyophilized tablets measuring 13.1 mm (side to side) and 15.2 mm (point to point), with a mint flavor. They are
supplied as follows:

NDC 0006-3553-31 unit dose package of 30

NDC 0006-3553-48 unit dose package of 100

NDC 0006-3553-28 unit dose package of 100.

No. 3554 — PEPCID RPD Orally Disintegrating Tablets, 40 mg, are pale rose colored, hexagonal-shaped,
lyophilized tablets measuring 15.9 mm (side to side) and 18.4 mm (point to point), with a mint flavor. They are
supplied as follows:

NDC 0006-3554-31 unit.dose package of 30

NDC 0006-3554-48 unit dose package of 100.

No. 3538 — PEPCID for Oral Suspension is a white to off-white powder containing 400 mg of famotldlne for
constitution. When constituted as directed, PEPCID for Oral Suspension is a smooth, mobile, off-white,
homogeneous suspension with a cherry-banana-mint flavor, containing 40 mg of famotidine per 5 mL.

NDC 0006-3538-92, bottles containing 400 mg famotidine.

Storage

Store PEPCID Tablets and PEPCID RPD Orally Disintegrating Tablets at 25°C (77°F); excursions permitted to
15-30°C (59-86°F) [see USP Controlled Room Temperature].

Store PEPCID for Oral Suspension dry powder and suspension at 25°C (77°F); excursions permitted to
15-30°C (59-86°F) [see USP Controlled Room Temperature]. Suspension: Protect from freezing. Discard unused
suspension after 30 days.

PEPCID (famotidine) Tablets and PEPCID (famotidine) for Oral Suspension are manufactured by:
€29 MERCK & CO., INC., Whitehouse Station, N 08389, USA

PEPCID RPD (famotidine) Orally Disintegrating Tablets are manufactured for:

e MERCK & CO., INC., Whitehouse Station, NJ 08889, USA

By:

Scherer DDS, Swindon, England and are
Made in England
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PEPCID' {famotidine) for Oral Suspensian

elimination half.life of 2.5.3.5 hours. PEPCID is eliminated by
renal {65-70%) and metabolic {30-35%] routes. Renal clearance
250-450 mUmin, indicating some tubular excretion. Twenty-
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are in the urine as The only
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(FAMOTIDINE) TABLETS

PEPCID®
(FAMOTIDINE) FOR ORAL SUSPENSION

DESCRIPTION
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CLINICAL PHARMACOLOGY IN ADULTS

Gl Effects
PEPCID 15 a itive inhibitor of H. plors,

The primary clinically imporiant pharmacologic activity of
PEPCID is inhibition of gasiric secretion. Both the® acid
concentration and valume of gastric secration are supprassed
by PEPCID, whita changes in pepsin secretion are proportional
10 voluma output.

In normal volunteers and hypersecretors, PEPCID inhi
basal and nocturnal gastric secrelion, as well as secra
stimulated by foor) and After oral

ed
n

There is a close relationship belween creatinine clearanre
wvalues and the elimination hall-lifa of PEPCID, In patients with
severa renal insuffi .e., creatinine clearance less than
10 mi/min, the elimination half-life of PEPCID may exceed
20 hours and adjustment of dose or dosing intervals in

PEPCID® (famotidine) Tablals
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In elderly patients, there are no
related chanpes in the pharmacokine!
in elderly patients with decreased renal function. lhe
clearance of the drug may be dacreased (see PRECAUTIONS.
Geriatric Use).
Clinical Studies
Duodenal Ulcer

In 3 U,S. multicenter, double-blind sturdy in outpali
endoscapically confirmed duadenal uteer, orally administared
PEPCID was compared to ptacebo, As shown in Table 1, 70%
of patiants treated with PEPCID 40mg h.s. wnre healord by
wank 4.
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Symptomatic imprevement and healing of endnscopically
verllied arosion and ulceration were studied in iwo additional
trials. Healing was defined as complete resolution of all
arosions or ulcerations visible with endoscopy. The U.S, study
comparing PEPCID 40 mg p.0, b.id. te placebo and PERFCID
20 mg p.o. b.i.d. showed a significantly greater parceniaga of
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Long-Tarm Maintenance
Treatment of Duodenal Ulcars
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tion, the anset of the antisecretory affact occurred within one
hour; the effact was di occurring
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Single evening oral doses of 20 and 40 mg inhibited basal
and nacturnal acid secretion in all subjects; mean nocturnal
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seceetion in all subjects. The mean supprassion was 76% and
B4%. raspactively, 2 1o § hours after adminisiration, and
25% and 30%, raspectively. B 1o 10 hours after administration.
In some subjects who received the 20 mg dose, howaver, the
antisecratary effoct was dissipated within 6.8 hours. There
was no cumulative effect with repeated doses. The nacturnal
intragastric pH was raised by evening dosas of 20 and 40 mg
of PEPCID to mean values of 5.0 and 6.4, respectively. When
PEPCID was given aftar hreakfast, the basal daylime
interdigastive pH at 3 and 8 haurs after 20 ar 40 mg of PEPCID
was raised lo about 5,

PEPCID had littla or na effect an fasting or pastprandisl
serum gastrin levels. Gastric emplying and exacrine
pancroatic funclion wera not affected by PEPCID.

Other Effacts

Systamic offects af PEPCID in the CNS, cardiovascular,
respiratory or endocrine syslems were nol nated in clinical
pharmacology studies. Also, ne antiandragenic effects were
notad, {See ADVERSE REACTIONS.} Serum hormane levels,
ncluding prolactin, cortisol, thyroxine (T,), and 1estasteronc,
wera nal altered after Ireatment with PEPCID.
Pharmacakinetics

PEPCID is incomplelaly absorbed. The bioavailability of oral
doses is 40-45%. PEPCID Tablets and PEPCID for Oral

are may be slightly
increased by food, or stightly decreased by antacids: hawever,
these effects are of no clinical PEPCID

tha 307 patients treated with PEPCID was 36.7%. compared to
an incidance of 75.5% in (he 325 patients treated with placebo
(p<0.01},

Gastric Ulcer

qastric ulser, orally administered PEPCID, 40mg hs., was

N=93)
Wook 6 52 @
Waek 12 ] &0
1192005 vs Ronitding 150 my b id
Hyr etory Conditi (e.g., Zolling
Ellison Multiple }

n_swurlies of patiants wilh pathological hyporsecratory
such as Zolling » with or without
multiple PEPCID hibited

for Qral

Circular Number 7825036

i

gastric acid secretion and
Orally administered dases from 20 la 160 mg q 6 h maintained
basal acid secretion hefow 10 mEa/hr; doses were
titrated to the individual patient need and subsequent
adjustments were necessary with time in some patients.
PEPCID was waell tolerated at these high dose levels for
prolonger periads (greater than 12 months) in eight patients,
and there ware no cases raported of gynecomastia, increasad
pralactin levels. ar impotence which were considerad to be
dus to the drug.

CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS

compared ta plagebo h.s. Antacids were
studies, but cansumption was not
betwaen 1he PEPCID and placebo groups. As shown inTabla 2,
the incidence of ulcer healing {dropouts counted as unhealed}
with PEPCID was statistically significantly bettar than placebo
at weeks 6 and 8 in the U.S. study, and at weeks 4, § and 8 in
the international study, based on tha number of ulcers that
hoatad, confirmed by endoscopy.

Table 2
Patients with Endoscopically
N !
WS Sy International Study
Placaho PEPCID Placabo
hs, a0mg hs. h

IN=75) (N=149) IN=148)
Waok 4 3% az% %
Waok 6 4% 85% 6%
Wok § 4% '80% 54%

stalistically significantly shorter for patients raceiving PEPCID
than for patients receiving placebo; however, in neither study
was there a in the

of patiants whose pain was relieved by tha end of thn study
(week 8).

Reflux Disease (GERD)

undergoes minimat firsi-pass merabolism. After oral dase:
peak plasma levals ocene in 1.3 hours. Plasma levals afier
muluple doses are simrar 10 1hose aftar single doses, Fiftean to
20% of PEPCID in plasma is protein hound. PEPCID has an

*Registered Iradomark of MERCK & €O.. Ind
COPYRIGHT # MERCK & CO. . 1988, 1988, 1991, 1895, 1988
All righis resarvad

Orally administered PEPCID was compared 1o placeho in a
U.S. study 1hat enrolled patients with symploms of GERD anrl
without endascapic evidance of erasion or ulceratian of 1he

Table 6 presents pharmacokinetic data from clinical trials
and a publishad study in pediatric patients {<1 year of age:
Ne27) givan famotidina L.V, 05 mafkg and from published
studies of small numbers of pediatric patients {1-15 yaars af
age) given famotidine intravenously. Areas under the curve
(AUCS) are normalizad 1o a dose of 0.5 mglkg 1.V, for pediatric
palients 1.15 yaars of age and compared with an extrapolated
40mg intravenous dose in adults {extrapolation based on
results obtained with a 20 mg LV. adult dosel.

Table 6
E inet of
Aga Area Undar Total Volume of
numhar of  the Curva fAUCH Claaranca (CH  Distnbution [V,
pavanis) Ing-trfmLt inrfegh g}
-1 monii uA 0131008 Te10e
(Na10}
0-3monthe? 16882847 0212006 18203 81238
(Neg)
shi2menths® 1160447 0494012 23107 [LISSI
Neni}
Uyre (Nad0h 1089280 052,004 2071149 2381260
MO0 00 15:04 23:04
et 01101 11507 2831099

*Valuns arn presanizd as meant + SO unlass micatad otharwise.
* Maan valua only

is reduced and elimination half-hfe s

saphagus, PEPCID 20 mg bi.d. was
suparior to 40 mg h.s, and 10 placeho In providing a succe:
tut symptomatic outcome, defined as maderate or sxcallant
improvement of symptoms (Table 3).

ents 6:3 months of age comparad
lo oldar pediatric patiants. Tha pharmacakinetic paramatars
for pediatric. patients, ages >3 months.15 years. are
romparahle to thosa oblained for adults.
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Bioavailability studies of 8 padiatric patients {11-15 years of
agel showad a mean oral bioavailability of 0.5 compared 10
adult values of 0.42 10 0.49. Oral doses of 0.5 mg/kg achieved
AUCs of 645 & 249 ng-hr/mL and 580 & 60 ng-hr/mL in
pediatric patients <1 year of age {N=B) and in pediatric
patients 1116 years of age. respactively, comparad to
482 = 181 ng-he/mL in adults treated with 40 mg orally.

Pharmacodynamics

PEPCID" {famotirine) Tablets
PEPCID {famotidine) for Oral Suspension

Information for Patients

The patient should be instructed to shake the oral
suspension vigorously for 5-10 seconds prior 10 each use.
Unusad i oral ion should be dit after
30 days.
Drug Interactions

No drug interaclions have been identified, Studies willy
man, in animal models, and 5 vitre have shown

Phar of idi, were in
5 pediatric patients 2-13 years of age using the sigmoid E,,,,
madel. These data suggest thal the relationship betwean sarum

ence with the of
metabolized w< ::u hepatic microsamal enzymes. e.g..
cytochrome P450 system, no:,_uu::am tested in man include

centration of idine and gastric acid is

similar 10 that abserved in one study of adults {Table 7).
Table 7
Pharmacodynamics of famotidine using the sigmoid Eme model
ECu ing/mnly*

Pariatric Patiants %218
Data from one study
al haafthy aduh subjacts 52103

18712108
* Sarum concantraton of famolidina associated with 50% maximum qasric acid
raduction Valua are prasented as means < SO

Five published studies (Table B) examined the nffect of
famatjdine on gastric pH and duration of acid suppression in
pediatric patients, While each study had a different design.
acid suppression data over time are summarized as fallows:

) aduh patinnts with uppar Gl bleeding

Table &

Dossge Etfect” Ll P;

lage ranagj

0.5 ma/kg, single dosa qastric pH >4 o 11(5+19 days)
19.5 Bowrs (17,3, 21.8)°

0.3mg/kg, single dose gastric pH>25 for 6127 yanrs)
27 1 4.7 hours

0.4-08mgkg gasiric pH >4 lor 18(2-68 months)
53 honrs

0.5 mgikg. single dosa as2pH 3(2-13years)

abovo baseling in
gastric pH tor >8 hours

0.5 mgfkg bid anstrie pH > for {15 yoars)
135 ¢ 18" hours

05mghkg ol gastric pH >8 for 411115 yoarsh
502 1.3 he

= Valuas reported in pu
*Maans = SO,
* Maan 195% costudance interval

The duration af effect of famatidine LV. 0.5 mg/kg on gastric
pH and acid suppression was shown in one study to be langer
in pediatric patients <1 month of age than in older pediatric
patients, This longer duration of gastric acid suppression is

i with 1he in pediatric palients

<3 months of ags {see Table &)
INDICATIONS AND USAGE

PEPCID is indicated in:

1. Short term trealment of active duodenal ulcer, Most adult
palients heal within 4 weeks; there is rarely reason to use

PEPCID at full dosage for langer :.m: 610 m weeks. Studies
hava not assessed the safety of

taraturs

wartarin,
and antipyrine. Indocyanine green as an
extraction has been tested and no sig
been found.

dex of hepalic drug
icant effects have

of Fertility

In a 106 week study in rats and a 92 week siudy in mice
given oral doses of up 10 2000 mp/kg/day (approximately
2500 times the recammended human dose for active
duadenal ulcer), there was no evidence of carcinogenic
polential for PEPCID.

Famatidine was negalive in the microbial mutagen test
{Ames test) using and
coli with ar without rat liver enzyme activation at

up 10 10,000 In in vivo sludies in

mice, with a mi test and a i
test, no evidence of a mutagenic effect was observed.

in studies with rats given oral doses of up lo
2000 mg/kg/day ar intravenous doses of up ta 200 mgkg/day,
featility and reproduclive performanca were not affected.
Pregnancy
Pregnancy Category B

Rapraductive studies have been performed in rats and
rabhits at oral doses of up to 2000 and 500 mg/kp/day,
respectively, and in both spacies at 5\ doses of up to
200 mg/kg/day. and have revealed na significant evidence of
impaired fertilily ar harm 10 the {etus due to PEPCID. While no
direcl fetotoxic effecis have hesn observad, sporas
abanions occurring only in mothers displaying marked
decreased [ood intake were seen in soma rabbits at oral doses
of 200 mg/kg/day {250 timas the usual human dose) or higher.
There are, however, na adequata or well-controllad studics in
pregnant women. Because animal reproductive studies are
not always prediative of human response, this drug should ba

used during preginaney only if clearly needed.
Nursing Mothers

Studies performed in lactating rats hava shown that
famotidine is secreted inta breast milk. Transient growth
depression was observed in young rats suckling from mothers

usyal human dose, Famotidine is deteciable in human milk.
Because of the potential for serious adverse reactions in

whether to discontinus nursing ar discontinue Lhe drug,
taking into account the imporlance of the drug 1o the mothar.
Pediatric Patients <1 year of age

Usa of PERCID in pediatric patients <) year of age is
supported by evidence from adequate and wall-contrafled
studies of PEPCID in adults, and by the faliowing studies in
pediatric patients <1 year of age.

activa duodanal wlcor far pariods of mare than sight weeks.

2. Maintenance therapy for duodenal ulcer patients af
reducad dosage alter healing of an active ulcer. Contralled
studies In adults have not extended beyond one year.

3. Short term treatment of active benign gasiric ulcer. Most
adult patients heal within 6 weeks, Studies have not assessed
the safety or efficacy of famotidine in uncomplicated active
benign gastric ulcer far periods of more than 8 weeks.

4, Shart term treatment of gastroesophageal reflux disease
(GERD). PEPCID is indicated for short lerm treatmant of
patients _with symptoms of GERAD (see CLINICAL
PHARMACOLOGY IN ADULTS, Clinical Studias).

PEPCID is also indicated for the short term treatment of

Two studias in padiatric patients <1 year of

age (N=48} demonstrated that clearance of fametidine

alder pediatric patients (1-15 years of agel and aduits. in
contrast, pediatric patignts 0-3 months of age had famotidine
clearance values that were 2- to 4-fold less than 1hase in older
pediatric patients and adults, ,_.__mmm studies also show that 1he
mean bioavailabifity in pediat nts <1 year of age after
oral desing is similar to older uﬁ_m_ c patients and adults.
Pharmacodynamic data in pediatric patients 0-3 months of
age suggest that the duration of acid suppression is longer
compared with alder pediatric patients, consistent with 1he
longer famotidine hall-life in pediatric patients 0-3 months of
age. (See CLINICAL PHARMACOLOGY IN va.)._‘m_n

esophagitis due to GERD including erasive or
disease diagnosed by endoscopy (see CLINICAL
PHARMACOLOGY IN >DCr4m Clinical Studies). N

PATIENTS, 4 s and

tri i sturdy,
pati :_m <1 year of age wha were diagnosed as

s, of y feq.,
Hinger-ENi multiple i
{sea CLINICAL PHARMACOLOGY N ADULTS, Clinical
Studies).
CONTRAINDICATIONS
Hypersensilivity to any component of thesa products, Cross
sensitivily in this class of compounds has been observed.
Therefore, PEPCID should not ba administered ta palients
with 2 history of hypersensitivity to ather Ry-receptor antag-
onists.

PRECAUTIONS
General

Symptomatic response to therapy with PEPCID does nal
prachtde tha presence of gastric malignancy.
Patients with Moderate or Sevare Renal Insufficiency

Sincz CNS advarsn effects hava been reported in patients
with moderate and severa renal nsufficiency. longar intervals
between doses or lower doses may need to be used in
patients with marlerate {creatinine clearance <50 mL/min) or
savare {ereatinine claarance <10 mLimin) renal insufficiency 10
adjust faf the longer elimination hall-life of famotidine {see
CLINICAL PHARMACOLOGY IN ADULTS and DOSAGE AND
ADMINISTRATION].

reflux disease were irealed for up to
oral ion {05 ar
Although an J idii far-
mulation was available, no patients were treated with
study. Also. careqivers wera
instrucled to pravide conservative treatment including
thickenad [eedings. Enrolled patients were diagnosed
primarily by history of vomiting {spitling up} and irritability
{fussiness), The famnlidine dosing regimen was ance daily for
patients <3 months of age and twice daily for patients
23 months of age. Afler 4 weeks of trealment, patients were
randomly withdrawn from the treatmant and followed an
additional 4 weeks far advarse events and symptomatology.
Patienis were evaluated for vomiting (spitting up). iy
(fussiness} and global assessments of improvement. The
study patients ranged in age al entry from 1.3 10 10,5 manths
{mean 5.6 + 2.9 monlhs), 67% wera female, 91% were white
and 6% were black. Mosl patienis {27/35) continued inla tha
treatmeni-wilhdrawal phase of Itha study. Two patients
discontinued famolidine dua ta ardverse events. Most patisnts
improved during the initial treatment phase of the study.
Results of the treatment-withdrawal phase were difficult to
inlerpret because of small numbers of palients. Of lhe
35 patients enratfed in the study, agitation was abserved in
5 palients on famotiding 1hat rosolved when the madication

4 weeks with
1




PEPCID™ {famotidine) Tablets
PEPCID" {famatidine) for Oral Suspension

was discontinuad; agilalion was not observed in patiants an
placeho {ses ADVERSE REACTIONS, Pediatric Patients).
These studias sugges! that a starting dose of 0.5 mg/ka/dose
of famotidine oral suspension may be af henefit for the
treatmant of GERD for up to 4 weeks once daily in patiants
<3 months of age and twice daily in patients 3 months 10
«<1 year af age; the safety m:a benefit of famoticine leeatment
bayand 4 weeks have not been

7825036

PEPCID" {famotidine) Taltets

PEPCID" (famotidine) for Oral Suspension

gynccomastia have been reported: howaver. in controlled
clintcal trials, the incidences wera na1 graater than thase seen
with ptaceba.

The adversa reactions reporied for PEPCID Tablats may also
occur with PEPCID for Oral Suspension.
Pediatric Patients

I a clinical study in 35 parliatric patients <1 year of aga with

should be cansidered for tha treatment of GERD only if
conservalive measures {e.g., thickened feadings) are used
concurrently and if the potential benefil outweighs the risk.
Padiatric Patients 1-16 years of age

Use of PEPCID in pediatric patients 1-18 years of age is sup-
ported by evidanca from adequate and well-controllad studies
of PEPCID in adults, and by Lhe following siudies in pediatric
patients: (n published siudies in small numbers of pediatric
patients 1-15 years af age, clearance of famaticline was similar
to that seon in adults, In pediatric patiants 11-15 years of age.
oral doses of 0,6 mp/kg were assaciated with a mean area
under the curve {AUC) similar to that seen in adults treated
orally with 40 mg. Simitarly, in pediatric patients 1-15 years of
age, intravenous doses of 0.6 mg/kg were associated with a
mean AUC similar 10 that saeen in adults teeated intravenously
with 40 mq. Limiled publishad studias also supgest that the
relationship between serum concentratian and acid
supprossian is similar in pediatric patients 1-15 ynars of age as
rompared wilh adults, These sturlies suggest a starting dase
{or pediatric patients 1-16 years of age as follows:

Peptic uicer - 0.5 malkg/day p.o. at bedtime or divided b.i.d.
up 10 40 mg/day,

Gastroesophagoal Reflux Disease with or  without

GERD fe.g.. vomiting spitting up), irsilability
{fussing)], agitation was abserved in 5 palients on famatirine

that resolved when the medication was discontinund.
OVERDOSAGE

Thera is no experience to date with
Oral dases of up to 640 mg/day have been given to adult
natients with hypersecratary with no
serious adverse effects. In the avent of overdosage. treatment
should be and [§ material

should be ramovad fram the num_s_z_mm::m_ tract, the patient
should ba monitorad, and suppanive therapy should be
employad.

The oral LDg; of famatidine in male and female rats and
mice was greater than 3000 mg/kg and (he minimum lethal
arute oral dose in dogs excaeded 2000 mp/kg. Famotidine did
not produce overt effects at high oral doses in mice, rats. cats
and dogs, but induced sigmificant anorexia and growth
dopressian in rabbits starting with 200 mg/kg/day oralty. The
intravenaus LDy of famoatidine far mice and rats ranged from
254-563mq/kg and the minimum lethal singla LV, dose in
dogs was approximately 300 mgikg. Signs of acute i
iration in LV, teeated dogs were emesis, restlessness, pallor of
mucous membranes or redness of mouth and ears, hypalen-

esnphagitis inchiding erosions and S10

p.a. divided b.id, up 10 40 mg b.i.d.

While sludies suggest

of famolirdine in 1he traatment of nwm_qammnurqav.._ roflux
and peplic ulcer, data in pedialric patients are
ent to establish percent response with dose u:a
duration of 1herapy. Therelore, treatment duration {initi;
based on adull duratian recommendations) and dose m..n:_h_
be individualized based an climcal response andior pH

sion. ia and collapse.

DOSAGE AND ADMINISTRATION
Dundsnal Ulcer

Acute Therapy: The recommended adull oral desage lor
actve duodonal 40mq once a day at hedtimn. Most
patients heal within 4 weeks; there is rarely raason 1o use
PEPCID af full dosage for longer than 6 to 8 wasks, A regimen
020 mg b.i.d. is also eflective.

{pastric or and
Published uncontrolled clinical studies in padiatnie patients
have smployed dasas up 10 1 makg/day for pepuic ulcer and
2 mg/kaiday for GERD with or wilhout asophaqitis Including
arosions and viceralions.
Geriatric Use

Of thn 4,966 subjeats in chimieal studias wha were reated
with famotidine, 488 subjects (9.8%) were 65 and older, and
nets {1.7%) ware greater than 75 years of age. No overall
differences in safety ar effzctiveness were observed hetween
thesa subjects and younger subjects. Howevar, greater
sansitivity of some older s cannat be ruled out.

No dasage adjusiment is required based on age (see
CLINICAL PHARMACOLOGY IN ADULTS. Pharmacokinatics),
This drug is known 1o be substantially excretad by the kidney,
and 1ha nisk of 1oxic reactions to this drug may be greater in
patients with impaired renal function. Because eldarly
patients are mare ikely to bave decrrased ranal function, cars
should be taken in dose selaclion, and it may hae useful to
monitor repal function. Dosage adjustment in the ¢ase of
moderate ar severe ranal impgirment is necassary (sce
PRECAUTIONS. Patients with Moderate or Severe Renal
Insufficiency and DOSAGE AND AOMINISTRATION, Dosage
Adjustment for Patients with Moderate or Severa Renal
Insufficiency}.

ADVERSE REACTIONS

The adverse reactions listed below have heen reported
during domestic and international clinical trials in approx-
imalely 2500 palients. In these controlled clinical trials in
which PEPCID Tablets were compared to placebo, the
incidence of adverse experiences in the group which received
PEPCID Tablels, 40 mg at bedtime, was similar to that in the
placeho group.

The following adverss reaclions have been reported to
occur in more than 1% of patients on therapy with PEPCID in
controlled clinical trjals, and may be causally related 1o 1he
drug: headache {4.7%), ness {1.3%), consjipatian (1.2%}
and diarrhea (1.7%),

The following other advarse reactions have heen reporied
infrequently in ¢ i
Tha relationship to tharapy with PEPCID has heen unclear in
many cases. Within each category the adverse reactions are
isted in arder of decreasing severity:

mauv\ as a Whole: fever, asthenia, fatigue

AV block, itati
mam:as.mmzzi.. cholestatic  jaungice, livar enzyme
abnormalities, vomiting, nausea, i i ,

Therapy: The adull oral dose
20 mp ance a clay at bedtime,
Banign Gastric Ulcer

Acute Therapy: The recommended adult oral dosage for
active benign gastric lcer 18 40 ma once a day a1 bortime,
Gastroesophageal Reflux Disease (GERD)

The rocommended oral dosage for treatment of adult
patients with symptoms of GERD 15 20mgq bh.i.d. for up to
6 wneks. The racammandad oral dosage for tha freatmnant of
adull patients with asophagiis including arosions and

and fiue 10 GERD
20 or 40mg b..d. for up to 12 waeeks {sea CLINICAL
PHARMACOLOGY IN ADULTS, Chinical Studies).
Dozage for Padiatric Pationts <1 year of age
Gastroesophageal Raflux Disease (GERD)

See PRECAUTIONS, Pediatric Patients <1 year of age.

The studies described in PRECAUTIONS, Padinatric Patients
<1 year of age suggest the following slarting doses in
pediatre patients <1 year of age: Gastroesophageal Relix
Disease (GERD) - 0.5 myglkg/dose of famotidine oral
suspension for the treatment of GERD for up to B woeks
ance daily in patients <3 months of age and 0.5 mg/kg/dosa
twice daily in patients 3 months to <1 year of age. Patients
should also be receiving conservative measures (e.g
thickened feedings), The use of intravanous famotidine in
pediatric patients <1 yaar of ape with GERD has not haen
adequately studiad.

Dosage for Pediatric Patients 116 years of age

See PRECAUTIONS, Pedialric Patients 1-16 years of age.

The siudies described in PRECAUTIONS, Pediatric Patients
1-16 years of age sugges! the following starting doses in
pediatric patients 116 years of age:

Peptic ulcer - 0.5 mg/kgiday p.o. al bedtime or divided b.i.d.
up to 40 mp/day.

Gaslroesophagoal Reflux Disease with or without esoph-
agitis including erosions and ufcerations - 1.0 mg/kg/day p.o.
divided h.i.d. up to 40mg b.id,

White published uncontrollad studies suggest effactiveness
of famotidine in the treatment of gastroasophageal reflux
disease and peptic ulcer, data in padiatric patients are insuf-
ficient to eslablish percent response with doss and duration
of therapy. Therefore, freatment duration {initially based an
adult duration recommendations) and dose should ba individ-
ualized based an clinical response and/or pH determination

{gastric ar and bl uncan-
trollnd clinical studies in padiatric patients 1-16 years of age
have doses up 10 1 for peplic ulcer and

anorexia, dry mouth
ic: race cases of
leukapenia, thrombocylopenia

orbital or facial

edema, urticaria, rash, conjunciival injection

Musculoskelalal: musculoskeletal pain including musclo
cramps. anhralgia

Nervous Syslem/Psychiatric: grand mal seizura: peychic
disturbances, which were reversible in cases far which follow-
up was obtained, inctuding hal
agitaton, ion, anxinty.
insomnia: somnalence

Respiratory: bronchoespasm

Skin: toxic. epirermal necrolysis (very rare), alapecia, acne,
pruntus, dry skin, flushing

Special Senses: linnitus, taste disorder

Other: rara cases of impotence and rare cases of

2 mg/kg/day for GERD with or withoul esaphagitis including
erosions and ulcerations,
it ypi y itions {e.g., Zolling

Eltison Muitiple i

The dosage of PEPCID in patients with pathological
hyparsecretory condilians varies with the individual patient.
The recommended adult oral starting dose for pathological
hypersecretory condilions is 20 mg q 6 h. In some patients, a
higher starting dose may he required, Doses should be
adjusted to in ual patient needs and should continue as
tong as dlinically indicated. Doses up to 160 mg q 6 h have
bean adminisierad 1o some ardult patients with snvers
Zoltinger-Ellison Syndrome,
Oral Suspension

PEPCID for Oral Suspension may be substituled far PEPCID
Tabtets in any aof the above indications, Each five mL contains

PEFCID™ {famatidine) Tablets
PEPCID" {famotidine) for Oral Suspensian

40mg of famotidine alter consiitution of the powder with
46 mL of Purified Water as directed.
Directions for Praparing PEPCID for Oral Suspension

Prepare suspension at timn of dispansing, Slowly add 46 mL
al Purified Water. Shake vigorously for 5-10 seconds im-
mediataly afier adding 1ha water and immediataly before use.
Stability of PEPCID for Oral Suspension

Unused aral should be

after 30 days,
Concomitani Use of Antacids

Antacids may he given concomitantly if needad,

Dosage Adjustment for Patients with Moderate or Severe
Renal Insufficiency

In adult patienls with moderata {creat
<50 mL/min} or severa {creatinine clearance <10 mL/min) renal
insufficiency, the elimination hall-life of PEPCID is increased.
For patients with severa renal insulficiency, it may excead
20 hours, reaching approximately 24 hours in anuric patients.
ce CNS adverse effects have been reported in palients with
morlerale and sevare renal insufficiency. to ave
mulalion of the drug in patients with moderale or severe renal
insufficiency, the dose of PEPCID may be reduced to half the
dose or the dosing interval may be pralonged 1o 36-48 hours
as indicater by the patient’s clinical response.

Based on the of pl
far PEPCID in adults and pediatric palienls, dosage adjust-
mant in pediatric patients with moderate ar severe renal
insuf ancy should ba cansidered.

HOW SUPPLIED

No. 3535 — PEPCID Tablets, 20 mg. are beige colorerd,
U-shaped, film-coated tablets coded MSD 963 on one side and
PEPCID on the other. They are supplied as fallaw:

NDC 0006-0963-31 unit of use botlns af 3¢

NDC 0006-0963-94 unit af use bottles af 9¢

NDC 0006-0963-58 unit of use bottles af 100

NDC 0006-0963-28 unit dose package of 100

NDC 0006-0963-82 bottles of 1,000

NDC 0006-0963-87 hottles of 10,000

NDC 0006-0963.72 carton of 25 UNIBLISTER
31 tablets each.

No, 3536 — PEPCID Tablms, 40 mq, are light brawnish
orangie, U-shaped. film-coated tablats coded MSD 964 on one
side and vm_un__u on the other. They are supplird as follows:

NDC 0008-0964-31 unit of use bottles of 30

NDC 0006-0964-54 unit of use hottles of 90

NDC 0008-0964-58 unit of use botites of 100

NDC 0006-0964-28 upit dose package af 160

NDC 0006-0964-82 botiles of 1,000

NDC 0008-0964-87 bottles of 10,000

NDC 0006-0964-72 caron of 25 UNIBLISTER™ cards aof
31 tablets aach.

No. 3538 — PEPCID far Oral Suspension is a.white to aff-
while pawder camaining 400mg of famotidine for
constitutian. When canstituled as directed, PEPCID for Oral
Suspensian is a smooth, .dov_ e, off-white, hamageneaus

with a ¢l Navor,
40 mg of tamotidine per 5 mL.

NDC 0006-3638:92, bottlas containing 400 mg tamotidina.
Storage

Store PEPCID Tablets at 26"C {77°F}; excursions parmittad to
15-30°C {59-88°F) [see USP Controlled Room Temperature).

Stora PEPCID for Oral Suspension dry powdar and suspen-
sion al 25°C (77°F); excursions permitted to 15-30°C {59-86°F)
{see USP Controlled Raom Temperaturel. Suspensian: Pratect
fram (reezing. Discard unused suspansion after 30 days.
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Introduction

These supplemental NDAs provide Labeling Revisions based on
clinical studies in infants conducted in accordance with the Agency’s
Written Request. Recommendations for labeling revisions were
provided in the Medical Officer’s Review dated June 25. 2001.

In the approvable letters of June 28, 2001, requests for specific additional
labeling changes for each of the above referenced drugs were provided.

These applications include study reports that were provided in support of

a six-month extension to patent protection for famotidine. Information was
provided regarding bioavailability, formulations used in the studies, and
safety of famotidine use in infants.

Within these labeling supplemental submissions, the Sponsor provided
changes to the proposed Labeling text and package circular as requested
by the Agency.

Recommendations For Regulatory Action
For the following Supplemental NDA applications:

NDA 19-462/S-030 Pepcid™ (famotidine) Tablets
NDA 19-527/5-024 PepcidTM (famotidine) for Oral Suspension
NDA 20-752/S-005 Pepcid RPD™ (famotidine)

Orally Disintegrating Tablets

The recommended revisions specified in the approvable letters of
June 28, 2001 have been satisfactorily implemented to the following
sections of currently approved labeling:

CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS,
PRECAUTIONS,

DOSAGE AND ADMINISTRATION, and

ADVERSE REACTIONS. '

I have completed the review of these applications, and they are acceptable

Scheldon Kress, M.D.
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Table of Abbreviations:

Abbreviation Term
AE Adverse experience
AUC Area under the curve
Crnax Maximum plasma concentration
Cl Clearance
GERD Gastroesophageal reflux disease
LV. Intravenous
NOS Not otherwise specified
PD Pharmacodynamic
PK Pharmacokinetic
PO Per oral
T max Time to maximum plasma concentration
Vy Apparent volume of distribution
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EXECUTIVE SUMMARY

Recommendations:

In response to a Written Request for Pediatric Studies and in order to provide labeling
information on the use of famotidine in pediatric patients less than 1 year of age and obtain
pediatric exclusivity (as per FDAMA), the sponsor has performed and submitted three pediatric
studies. These studies involved pediatric patients less than 1 year of age who had symptoms
of gastroesophageal reflux disease (e.g., vomiting (spitting up), irritability (fussing)). The
studies include: a randomized, treatment withdrawal, clinical outcomes and safety study in
pediatric patients less than 1 year of age (Study 131); a pharmacokinetic study in pediatric
patients up to 1 year of age (Study 129); and a pharmacokinetic/pharmacodynamic study of
intravenous famotidine in pediatric patients less than 1 month of age (Study 136). Also, a
relative bioavailability study of oral tablet compared to oral suspension formulation in adults is
submitted (Study 130). A total of 71 patients, 12 of whom were less than 1 month of age, were
enrolled in these studies.

Based on the information provided in these studies, this application is approvable. The
proposed labeling should be modified as follows:

1.

Under CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS, as recommended by
FDA Clinical Pharmacology and Biopharmaceutics, delete the sentence: 1 !

O —— e

Under CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS, delete the new sub-
section titled: | —~

Under PRECAUTIONS, in the new sub-section: Pediatric patients <1 year of age,
delete the second paragraph and replace it with the following:

“In a double-blinded, randomized, treatment-withdrawal study 35 pediatric patients <1
year of age who were diagnosed as having gastroesophageal reflux disease were
treated for up to 4 weeks with famotidine oral suspension (0.5 mg/kg/dose or 1
mg/kg/dose). Also, caregivers were instructed to provide conservative treatment
including thickened feedings. The famotidine dosing regimen was once daily for patients
<3 months of age and twice daily for patients >3 months of age. After 4 weeks of
treatment patients were randomly withdrawn from the treatment and followed an
additional 4 weeks for adverse events and symptomatology. Patients were evaluated
for vomiting (spitting up), irritability (fussiness) and global assessments of improvement.
Enrolled pat/ents were. dlagnosed primarily by history of vomiting (spitting up) and

" irritability (fussiness). The study patients ranged in age at entry from 1.3 to 10.5 months

(mean 5.6+2.9 months), 57% were female, 91% were white and 6% were black. Most
patients (27/35) continued into the treatment withdrawal phase of the study. Two
patients discontinued famotidine due to adverse events. Most patients improved during
the initial treatment phase of the study. Results of the treatment withdrawal phase were
difficult to interpret because of small numbers of patients. Of the 35 patients enrolled in
the study, agitation was observed in 5 patients on famotidine that resolved when the
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B.

medication was discontinued,; agitation was not observed in patients on placebo (see
ADVERSE REACTIONS, Pediatric Patients.”

Under PRECAUTIONS, in the new sub-section: Pediatric patients <1 year of age, add
as a new paragraph at the beginning of the sub-section the following: Use of PEPCID in
pediatric patients <1 year of age is supported by evidence from adequate and well-
controlled studies of PEPCID in adults, and by the following studies in pediatric patients
<1 year of age.”

Under PRECAUTIONS, in the new sub-section: Pediatric patients <1 year of age, in the
last paragraph, revise the second part of the first sentence to read: "the safety and
benefit of famotidine treatment beyond 4 weeks have not been established.”

Under DOSAGE AND ADMINISTRATION, new section Dosage for Pediatric patients <1
year of age, Gastroesophageal Reflux Disease (GERD), delete the entire paragraph and
replace it with the following:

“Dosage for Pediatric Patients <1 year of age , -
Gastroesophageal Reflux Disease (GERD. See PRECAUTIONS, Pediatric patients <1

year of age. The studies described in PRECAUTIONS, Pediatric Patients <1 year of

age suggest the following starting doses in pediatric patients <1 year of age:

Gastroesophageal Reflux Disease (GERD) - 0.5 mg/kg/dose of famotidine oral
suspension for the treatment of GERD for up to 8 weeks once daily in patients <3
months of age and 0.5 mg/kg/dose twice daily in patients 3 months to <1 year of age.
Patients should also be receiving conservative measures (e.g., thickened feedings).”

Under ADVERSE REACTIONS, in the new Pediatric Patients sub-section, revise the
section as follows: “Pediatric Patients. In a clinical study in 35 pediatric patients <1 year
of age with GERD symptoms (e.g., vomiting (spitting up), irritability (fussing)), agitation
was observed in 5 patients on famotidine that resolved when the medication was
discontinued.”

Under the DOSAGE AND ADMINISTRATION section, include information reqarding the

Summary of Clinical Findings:

Study 131 was a multicenter, randomized, double-blind, placebo-controlled study with a
withdrawal design. Pediatric patients less than 12 months of age with a clinical diagnosis of
geastroesophageal reflux disease (diagnosis mostly based on vomiting (spitting up) and
irritability (fussing) were enrolled. During an initial single-blind phase, patients were randomized
to receive famotidine oral suspension once daily dose of either 0.5mg/kg/dose [0.25mg/kg/dose T
_L.V.injection, as alternate] or 1.0 mg/kg/dose [0.5mg/kg/dose 1.V. injection, as alternate].
Patients 3 months and older received famotidine twice daily dose of either 0.5mg/kg/dose
[0.25mg/kg/dose 1.V. injection, as alternate] or 1.0 mg/kg/dose [0.5mg/kg/dose 1.V. injection, as
alternate]. Treatment was continued for up to 4 weeks after which paitients were randomized
in a Double-Blind phase to continued famotidine or placebo for an additional 4 weeks. Clinical
outcome measures evaluated included vomiting (spitting up), irritability (fussing), apnea
episodes, and caretaker and physical global assessments of improvement. Adverse
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experiences were recorded. A total of 35 patients were enrolled. Of these 26 continued into
the double-blind phase. Numbers of patients were too small to make any conclusions as to
efficacy. Most patients improved over the course of the study. Patients generally tolerated
famotidine well. There were two study withdrawals due to adverse events. Agitation was
observed in 5 of 35 patients.

In Study 129 pharmacokinetics of famotidine were evaluated in infants up to 1 year of age and
In Study 136 pharmacokinetic and pharmacodynamic parameters of famotidine were evaluated
in 10 pediatric patients <1 month of age. Plasma clearance was reduced and elimination half-
life was prolonged in pediatric patients <3 months of age compared to older pediatric patients.
Pharmacokinetic values in pediatric patients older than 3 months were comparable to those in
adults. Clearance was 0.13L/kg/hr, 0.21L/kg/hr and 0.49L/kg/hr in pediatric patients <1 month
of age, <3 months of age, and >3 to 12 months of age, respectively. Elimination half-life was
10.5 hrs, 8.1 hrs, and 4.5 hrs in pediatric patients <1 month of age, <3 months of age, and >3
to 12 months of age, respectively.

In Study 130, a relative bioavailability study of famotidine tablets compared to famotidine oral
suspension, the sponsor found bioavailability of the two formulations to be comparable.

The pediatric studies in this submission were conducted according to the Written Request for
Pediatric Studies and pediatric exclusivity has been granted.

CLINICAL REVIEW

Background and Rationale:

Pepcid (famotidine) is a histamine H,-receptor antagonist approved for use in adult patients for
short term treatment of active duodenal ulcer, maintenance therapy for duodenal ulcer patients
at reduced dosage after healing of an active ulcer; short term treatment of active benign gastric
ulcer, short term treatment of gastroesophageal reflux disease (GERD), and treatment of
pathological hypersecretory conditions (e.g., Zollinger-Ellison Syndrome, multiple endocrine
adenomas). Pepcid also is labeled for use in pediatric patients 1 to16 years of age for peptic
ulcer disease and GERD with or without esophagitis including erosions and ulcerations. This
use is supported by adequate and well-controlled studies of Pepcid in adults and by
pharmacokinetic/pharmacodynamic (PK/PD) studies in pediatric patients 1-15 years of age.

On December 20, 1999 the Agency issued a Pediatric Request for studies of famotidine in
pediatric patients aged 0 to1 year of age. In this submission the sponsor has provided a
Pediatric Supplement including a pharmacokinetic and pharmacodynamic study of famotidine in
neonates and infants and a clinical outcome and safety study of famotidine in neonates and
infants.

Materials Submitted and Reviewed:
The application is submitted entirely in electronic format.

The main clinical data provided consists of four clinical studies as follows:

* Protocol 131 (a placebo-controlled safety and clinical outcomes study in infants up to 1
year), '

+ Protocol 129 (a PK study in infants up to 1 year);

* Protocol 130 (a relative bioavailability study of famotidine suspension vs. Pepcid tablets in
healthy adults);
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Protocol 136 (a PK/PD study in neonates [age<1month]).

No investigators/subinvestigators in these studies held a financial interest that required
disclosure. One investigator and one subinvestigator in Study 131 and one in Study 129 did not
return the disclosure forms. One sub-investigator in Study 129 was no longer at the site.

The sponsor also has provided published clinical literature and summary of safety information.

Clinical Studies:

Protocol 131: Multicenter Study: A Randomized Placebo-Controlled Evaluation of
Oral or L.V. Famotidine in the Treatment of Infants with Gastroesophagel Reflux
Disease (GERD)

This was a multicenter, randomized, double-biind, placebo-controlled study designed to be
conducted in at least 30 patients age 0-12 months having a clinical diagnosis of GERD.
This study was carried out from 1/27/2000 through 6/14/2000 at 3 U.S. sites.

A. Objectives: The primary objective was to evaluate the safety and tolerability of

famotidine administered up to 8 weeks. The secondary (exploratory objective) was to
evaluate the clinical effects of famotidine when given for up to 8 weeks to alleviate

- GERD symptoms (crying or fussing, spitting up), and global assessments of GERD (by

parents/caregivers and by physician), and growth parameters (height, weight, head
circumference).

. Study design: This was a multicenter (3 centers), double-biind, placebo-controlled

randomized withdrawal study consisting of an Observer-Blind Phase and a Double-Blind
Phase. For the Observer-Blind Phase patients were randomly allocated to receive
famotidine Regimen A (lower dose) or B (higher dose) for Weeks 1 through 4. During
Weeks 5 to 8 (Double-Blind Phase) patients were randomly assigned either to continue
famotidine treatment at same dose or to receive placebo instead of famotidine.
Evaluations of clinical endpoints were made at Weeks 2, 4, 6 and 8 (end of treatment).

At Week 2 patients at the lower dosage level who were unable to continue treatment
because of lack of efficacy were offered opportunity to continue at the higher dosage
level (dose escalation). For randomization into the Double-Blind Phase these patlents
were randomized according to their original famotidine dose assignment.

. Subjects: These were to be about 30 male or female patients aged 0 to 12 months at

enrollment having an established diagnosis of GERD and requiring treatment for at least
8 weeks. Excluded were patients with: history of respiratory complication of GERD,;

. apparent life-threatening event; unstable renal, cardiovascular, or hepatic disease or

diabetes; coexisting cancer; history of illness that might confound interpretation of study
results or put patient at additional risk; patient unable to discontinue prior proton pump
inhibitor, prokinetic agent, H2 receptor antagonist or antacid; known hypersensitivity to
famotidine or other H2 receptor antagonist; inability to comply with the protocol.

. Study drug: During the Observer-Blind Phase: Patients <3 months of age were to

receive investigational famotidine oral suspension (8/mg/ml) once daily dose of either
0.5mg/kg/dose [0.25mg/kg/dose |.V. injection, as alternate] (Regimen A) or 1.0
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mg/kg/dose [0.5mg/kg/dose 1.V. injection, as alternate] (Regimen B). Patients >3
months of age were to receive investigational famotidine oral suspension twice daily
dose of either 0.5mg/kg/dose [0.25mg/kg/dose 1.V. injection, as alternate] (Regimen A)
or 1.0 mg/kg/dose [0.5mg/kg/dose |.V. injection, as alternate] (Regimen B). During the
Double-Blind Phase patients completing the first phase of the study were to be re-
randomized to receive either continued same dose of famotidine or placebo..

E. Study pian: The schedule of study procedures is shown in the sponsor’s ta‘ble below:

Schedule of Clinical Observations and Laboratory Measurements

Treatment Wecks
Randemization .
Beginmng of]  Phone Obscrver- Phone Visit, Beginning of | Phonc Double-8lind Phone Endof poub!c-
Bascline Contact Blind Contact  |Double-Blind Prase]  Contact Follow-Up Contact Blind
Clinic Visit LD Week 0 Week | Week 2 Week 3 End of Week 4° Woek § Woek 6 Week 7 Weck 8

Inforred corscnl X
Medical history X ] i .
Vital signs (weight, fergth, X X X X X

head circum ference) ]
Laboratory: CBC. creatinine, AST, X ) X

ALT, GGT _
Telephore contact X X i X _ X
Dispense sympiom diary X X X \ ]
Collcct svmpiom diary - X X X \
Adversc experienee assessmem X X X x
GERD symptom qucstionnaire X - .
GERD symy ints. X ' *
Disper.se medication snd medication X X X X

diary . ;
Collect and review medication diary X X X . X
) Optional phone cortact may have precaded; Days ~3 to~10. - ) o ) . ‘
 With the implementation of Protoce; Amendment 13104, all partivipating patieats were switened to marketed f:m_mhd:nc onal suspeasien. This uxcxud‘cd! pa.l:cms }\vhn wouid hive

been randomized te placcha treatment at Week 4, The Stwdy Phammacist and Study Drug Copridinator wers not blindad to freatment assignsicny; the clinicai coordinator ard

investigator remained blinded to treatment assignmeot.
* Ingiudas imitability, growth, and global assessmeats.

Data Source: {3.2.1;3.2.5]

At the baseline visit informed consent was obtained, a diagnostic questionnaire was
completed and history and physical examination were performed. Qualified patients
were randomized into Observer-Blind Phase. At Weeks 2 and 4 GERD symptom
assessments (including irritability, growth and parent/caretaker and physician global
assessments) were made. For weeks that patients were not seen in clinic, telephone
contact was made. At end of treatment patients underwent a brief physical examination,
the medication record was reviewed, and the symptom diary was reviewed. Final

Best Possible Copy
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assessments were made and blood was taken for clinical laboratory studies. Patients
discontinuing prior to 8 weeks were to have end of study procedures and assessments
done at time of discontinuation.

F. Efficacy parameters: Assessments were made according to the following:
Assessments of Irritability (at each followup visit: Weeks 2, 4, 6 and 8):
1. Crying or fussing — “Considering the past 2 weeks, how many hours does the baby cry or fuss
each day?”
e Less than 10 minutes
o 10 minutes to an hour
e one hour to 3 hours
¢ more than 3 hours

2. Splttmg up — “Considering the past 2 weeks, how often does the baby usually spit up?”
Less than once a day '
e One to 3 times a day
e Three to 5 times a day
 More than 5 times a day

3. Splttlng up - “Considering the past 2 weeks, how much does the baby usually spit up?”
A teaspoonful or less

A teaspoonful to a tablespoonful

A tablespoonful to an ounce

An ounce or more, but less than the whole feeding

The whole feeding

Global Assessments (at each followup visit: Weeks 2, 4, 6 and 8: -
1. Parent global assessment — Parent/caregiver responded to question: “Since your last visit, do you
feel that your baby is:
o Completely well
¢  Somewhat improved
e Not at all improved
e Worse

2. Physician global assessment - “Since the last visit, do you feel that the baby is:
e Completely well
e  Somewhat improved
e Not at all improved
» Worse

Assessments of Growth (at each visit: Weeks 0, 2, 4, 6 and 8):

1. Weight
2. Length
3. Head circumference

G. Safety: Occurrence of adverse events was evaluated at each visit. Events were rated
as to intensity, seriousness, duration, action taken and possible relationship to study
drug. Adverse events were to be collected to 14 days after conclusion of last Double-
Blind treatment visit. Clinical laboratory studies were conducted. Renal function was
determined by serial creatinine measurements and calculation of creatinine clearance.

H. Statistical methods: For safety and efficacy evaluations the primary statistical
approach was estimations, including percentages, incidences and corresponding 95%
confidence intervals. The study was not statistically sized or powered to detect a
prespecified treatment difference. Primary analyses were intent-to-treat (population not
specifically defined); all tests were 2-sided at a significance level of 5%. The primary
comparison was of the incidences of adverse experiences occurring during the study (at
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8 Weeks). Treatment comparisons were made with regard to incidence of: (1)at least
-one AE, (2)a specific AE; (3)a drug-related AE; (4)a serious AE,; and (5)discontinuation
due to an AE.

For efficacy analyses treatment comparisons were made between famotidine doses
versus their placebo. Within group comparisons also were made. Irritability was
compared using Wilcoxon rank sum test on week specific categorical assessment.
Within-group comparisons were made using Wilcoxon’s signed rank test. Assessments
of growth were summarized at visit weeks and between-treatment comparisons were
made using Wilcoxon-Mann-Whitney test and within-group comparison was made using
Wilcoxon's signed rank test. For comparison of global assessments between groups
Wilcoxon rank sum test was used and for within group comparisons Wilcoxon's signed
rank test was used. For infants discontinuing during the trial, efficacy assessment
obtained at time of discontinuation was to be carried forward to subsequent weeks. All
efficacy analyses were exploratory in nature. No adjustments for multiplicity were made.

. Compliance: Compliance was assessed by review of patient medication diaries.

J. Amendments: The study had four amendments, two of which occurred after enroliment
into the study had begun. Amendment 3, issued on the date enrollment into the study
began, defined “complete the study” as undergoing treatment for at least 2 weeks, or
discontinuing due to an adverse experience or lack of efficacy and modified the entry
criteria to exclude patients <32 weeks gestational age. Amendment 4, issued about 3

A

K. Results: ;
1. Enroliment and Demographics: Three study sites enrolled a total of 35 patients
(Czinn, 4 patients; Liacouras, 6 patients; Orenstein, 25 patients).

Demographic and baseline characteristics of the study population are summarized in
the sponsor’s table below:

APPEARS THIS WAY
ON ORIGINAL
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Baseline Paticnt Characteristics by Treatment Group

Fam 0.5 mg Famn 1.0 mg fotal
(N=18)" N-17)" _(N-35) N
it (%) n (%) _..D (%0) .
Gender . N
Malc 7 (389) R (47.0) 15 (42.9)
IF'emale i1 (61.1) 9 (529 | 20 (57.1)
Race .
White 17 (93.4) 15 (RR.2) 32 (914
Black I (5.6) I (59 2 (57
Bi-Racial 0 (0.0) 1 (5.9 I QY)
Age (Munths) .
Ol 3 (16N 5 (29.4) R (220
Jtol2 15 (83.3) 12 (70.6) 27 (77.1)
>12 o (0.0) 0 (0.0) n )
Mcan SR 54 5.6
SD 28 32 29
Median 54 5.3 5.3
Range 1.61010.2 1.3 10 10.5 1.3t0 105
Weight (kg)

" Mean 7.0 69 7.0
SD 1.4 24 1.9
Mcdian 0.9 6.5 6.6
Range 481938 3410117 3410117
Height (cm)

Mecan 64.9 62.8 64.0
SD 6.2 10.8 3.6
Median 659 63.6 658
Runpe 35075 3510748 351075
Head Circumference {¢m)

Mcan 42,1 423 422
sD 2.8 490 3.4
Median 428 42.5 428
Range 36 W 46 371050 3610 50
Crying or Fussing .

<10 Min 3 (278 1 (59 6 (17.1)
10 Min to | hr/day 4 (22.2) 3 (17.6} 7 (20.0)
| 10 3 hrs/day 5 (27.8) 7 (41.2) 12 (34.3)
~3 hrsiday 4 (222 5 (294) 9 (257)
Spitting Up Fregquency

<1x/Day 1 (5.6) [ GRY)] 2 {8
1 to 3x/Day 4 (22 3 (17.6) 7 €20.0)
3 to Sx/Day 3 (16.7) 5 (294) R (22.9)
»5x/Day 10 (55.6) 8§ (37.1) I8 (51.4)
Spitting Up Amount _

=<1 Tsp 2 (11D 0 (V) 2 6.7
1 Tspto }ibsp 3 (16D 5 (294) ¥ (22.9)
! Thsp to | ounce 6 (33.3) 3 (17.6) 9 (257
21 Qunee 7 (38.9) 8 (47.1) 15 42.9)
Whole feeding : 0 (0.0 1 (59) (29
n (%) Number (percent) of patients in each catepory.

' Al paticnts arc displayed as initially randomized, including those who underwent dose escalation.

¢ No patient was <1 month of age at enroflment.

Data Source: [4.3:4.6:4.7}

Sponsor's table, Table 9 from study report |

Best Possible Copy
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Generally the baseline characteristics of patients randomized to the two initial
famotidine treatment groups were similar. Possibly the time spent crying or fussing
and the amount of spitting up was somewhat more in the patients randomized to
famotidine 1.0mg. Infants ranged in age at entry from 1.3 to 10.5 months (mean 5.6
months; median 5.3 months). About 57% were female.

By and large the diagnosis of GERD in these patients was made based on clinical
history of vomiting (spitting up) and irritability (fussiness). Some infants had also
history of occasional projectile vomiting and some also had history of “noisy
breathing”. Only 1 patient was listed as having endoscopy during study (which
showed erythema, otherwise normal). Narratives mentioned endoscopy for 2 other
pateints but no results were available. Few patients had history of apneic episodes.
GERD symptoms were mild in most cases. Most infants had been on some therapy
within the 30 days prior to entering the study (61% of famotidine 0.5mg patients;
82% of famotidine 1.0mg patients). More famotidine 0.5mg patients had been on
cisapride prior to study than had famotidine 1.0mg patients.

2. Disposition of Patients: Disposition of patients is summarized in the following table:

Disposition of Patients

Number of Patients
Obhserver-Blind Phase:
Total
Study Drug Famotidine 0.5mg Famotidine 1.0mg
Patients treated’ 18 17 35
Completed the study® 18 16 34
Completed the phase 14 13 27
Discontinued during the 4 4 8
phase: 2 4 6
Clinical adverse event 2 0 2
Withdrew consent
Continued to double-blind 14 13 27
phase
Double-Blind Phase:
Total
Double-Blind Phase Placebo Famotidine 0.5mg Placebo Famotidine
1.0mg
Patients treated © 6 7 26
Completed the phase 1 2 3 2 8
Switched to marketed 2 2 1 3 8
formulation
Discontinued during the phase: 2 4 2 2 10
1 Clinical adverse experience 0 1 0 0 1
Lost to follow-up 1 0 0 0 1
Therapy ineffective 1 3 2 2 8

2 All patients are displayed as initially randomized, including those who underwent dose escalation. Three patlents
assigned to famotidine 0.5mg/kg dose underwent dose escalation.

® Defined as undergoing treatment for at least 2 weeks, or discontinuing due to an adverse experience or lack of efficacy

¢ One patient was assigned to the double-blind famotidine 0.5mg group but did not receive study medication (pt was
treated with open label marketed famotidine oral suspension).

reviewer's table based on sponsor’s Tables 14 and 15

For Observer-Blind Phase this table includes patients who underwent dose
escalation. Display shows initial randomization.
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The sponsor’s diagram below shows patient disposition and reasons for
discontinuation for individual patients.

Paticnt Disposition

35 Paﬂ-evﬂs Entered
Observer Blind
T

g Patients DIC om 27 Recsived Double-Blind
Observer Blind Phase Allocalion No

_ L T _

— AT I —t
6 Wilthurawn Due to AE (2 Group] 2 Withdrew Consent 3 Received Onl
A, 4 Group B) AN 1066, Oay 1, Took No Malke(e‘d F p
AN 1006, Day 1. decressed pa Meds. (A) 26 Receivad Double-Blind i °:; "
intake (B) AN 1080, Day 28, To Avoid 10371!:
AN 1007, Day 1, Imitabilty (A} PBO (A) )
AN 1069, Osy 6, Somnalenca (8) - ) -
AN 1078, Day 14, Agitation {B)
AN 1083, Day 3, Agitation (B) T T " l
AN 1084, Day 5, Agitation {A)
18 Patiants Treated with
Double-Bfnd Med Only
B Pationts 8 Pationts Withdrawn 1 Patient 1Patien{ I Patient
Complelod 8 for [Withdrawn 1lostto Withdrew Withdcawn 1P:
Weeks Therapy Ineftactive: Dua to AE: Follow-up Consenl, no Oue to AE: alle atent
3 Patients (Regimen A)} |AN 1085 2t W 8 AE AN 1077 B W,
2 Pationts (Regimen BY} |Agitation AN 1063 AN 1081, Day | |Agitation eoks
3 Patients Pizceba for | (Day 31 (A) HA) . 42 (A} Day 54 (A”) L
|Regimen B) L.

Figure 5 —~This figure summarizes patient discontinuation. Paticnts withdrawn due to adverse experi 5 Mati i j
TiZes t . i periences of agitation, somnolence, o ineffective
:)hempy Slack oi: cf{x_cacy) are identified by allocation number. The regimen being 1aken at the time of discontinuation is also noted: A=famotidine-
.5 mg/kg/dose; A*=famotidine-0.5 mg/kg/dose, escalated 1o famotidine 1.0 mg/kg/dosc at Week 2; B=famotidine 1.0 mgkg/dose.
Data Source: [4.5; 4.8]

Sponsor’s diagram

3. Efficacy Analysis: All efficacy analyses were exploratory only. Results for the
Observer-Blind and Double-Blind Phases are summarized in the following table:

APPEARS THIS WAY :
ON ORIGINAL Best Possible Copy
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During the 4-week Observer-Blind Phase the number and percentages of patients
improving with regard to the various efficacy parameters were similar between the
famotidine 0.5mg group and the famotidine 1.0mg group. There were no significant
differences in changes from baseline between groups for any of these parameters.
However, numbers of patients are small and some patients did not have efficacy
assessments available for some endpoints.

During the Double-blind Treatment period there was no apparent difference between
treatment groups in numbers of patients improving or worsening. Numbers of
patients in this phase of the study were very small and some of those patients in
each treatment group did not have evaluations available for all endpoints.

After completion of the the Double-blind Phase of the study, 9 patients continued -
treatment with open-label marketed Famotidine Oral Suspension. At week 8 by
physician global assessment and spitting up quantity all 9 of these patients had
improved. The majority also had improved with regard to crying and fussing, spitting
up frequency and parent assessment. None had worsened.

Changes in growth measurements during the study are summarized in the following
two sponsor’s tables:

Table 23

Summary of Growth Measurements and Changes From Bascline
by Week and Treatment
Observer-Blind Phase

Fam 0.5 mg Fam 1.0 mg
(N=16)" A 5 1) -
o Measure Change Measure Change
) Week | N, Mean (sid) Mean {std) N, Mean (std)} Mean (std)
“Weight (kg) | 0 15 71 12y |- 15 70 @25 |-
2 15 74 (1.2) 0.3 {0.2) 15 7.3 (25) o 03 (0.2)
4 15 7.6 (1.2) 0.5 (0.3) i3 75 (2.6) 0.6 (0.3)
Length (cm) ] 15 65.3 (5.6) |- 15 632 (11.1) |-
2 15 66.4 (5.1) .1 (1.3) i5 64.0 (10.9) 0.9 (1.2)
4 15 67.1 (4.4) 1.8 (1.7) 13 64.7 (11.2) 2.1 (1.6)
Circumf (cm) 0 15 421 2.7) - 14 424 (4.2) -
2 13 421 (2.8) | 03 (05 151 423 @&2) | 02 (.p
4 13 431 (2.1) 0.7 {0.5) 13 2.8 (42) 0.7 (1.4)

| No significant difference was found between groups.
N=Number of paticnts in the observer-blind cfficacy analysis per treatment group.
N, Numiber of patients with non-missing evaluation.
T All patients are displayed as initially randomized, including those who underwent dose escalation.
Data Source: [4.6] ’

Best Possible Copy
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Table 32

Summary of Growth Mcasurements and Changes From Week 4
by Week and Treatment

Double-Blind Phase
Fam 0.5 mg:Fam 0.5 mg i Fam 0.5 mg/Placcbo Fam ).t mg/Fam 1.0 mg ! Fam 1.0 mgPlaccbo
iN=§)* (N=5)' N=6) ! N=6j
T Measure Change Measure Change lr Measure 1 Change Messure | Change
Week N.J Mean istd) Meanfstd) 1 N, | Mean (sid) Mean (std) | Ny Mean(std) Mean(std) | Ny [ Mean{sid) Mecan isid}
Weight (kg | 6 8 | 80 (14 0203 | 5 | 7.1 (08) 0202 |6 ] 1728 4 02{02) |6 86 (2.2) 0.0 12)
8 1 ‘ 13 {16) 03 (00 TV T5(-) 01 ¢-) 3 7143 l 04 02 |3 83 2% 0.5 Y
Lenghfem) | 6 8 688 [44) Ly 4 I 68.5 (3.5) LI (0% | 6 ' 61.4{124) 06(162) | & ‘ 0.4 5.6y u3 (L2
§ 1188 0N 10 {14y |1 l o) 10 1-) 3 565(45) l -260363) | 3 ' 68.2 (6.5) ’ 03 (15
Circumf (cm) | 6 8 ‘ B9 (B | 04 04 |4 i 438 (1) 02 (04) | 6 . 9@ 1 03 08 |6 . 4 (38 02 469
8 2 t LN AR)] l 14 (0.6) |1 | 465(-) 0S5 (-) [ 3] 03 § 20 gl 12 L 427 @49 0.7 (8.3
N = Number of patients in the Double-Blind Phase cfficacy analysis per treatment group.
Ni = Number of paticnts with non-inissing evaluation,
1 Al palicmis are displaycd as initially randomized, inc'uding those who underwent dose escalation.

Data Source: (4.6]

Mean weight, length and head circumference appeared to increase slightly in both
treatment groups over the course of Observer-Blind Phase. For the Double-Blind
Phase the number of patients is too small to allow any meaningful comparison of

treatment groups.

4. Safety Analysis: Most patients (30 of 35) experienced one or more adverse events
during the course of the study. A larger percentage of participating patients
experienced adverse events during the Baseline Phase of the Study than during the
Double-Blind Phase. The sponsor’s table below shows the adverse events that
occurred during the study:

APPEARS THIS WAY

ON ORIGINAL
Best Possible Copy
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Table 39

Number (%) of Patients With Specific Clinical Adverse Expeniences
(Incidence 20% in 1 or More Treatment Groups) by Body System

All Study Phases
Fam 0.5 my Fam 1.0 mg
(N=18 ' =17y .
i (%) DR n (%) Nk
Patients with one or more adverse experieaces 13 (12.2) 4 17 (100.0) 7
(AEs)
Patients with no AEs 3 (27.8) ] {0.0)
Body as a Whule/Site Unspecified 1 (5.6) 3 (17.6) ] j
Fever 0 {0.0) 3 (17.6)
Infection, fungal ! {5.6) U (0.0) )
| Digestive System ] (21.8) 1 5 2%) 2
Anorexia 1 {5.6) | 1 (3.9) l
Candidiasis, oral 0 (0.0} 1 (5.9 1
Constipation | {5.6) 2 sy
Diarrhea 1 (5.6) I 5.9
Gastroententis ! (3.6) 0 {0.0)
Hemalemesis I (5.6) 0 {0.0)
Vomitig 1 (5.6) 1 | S X))
|_Hemic & Lymphatie System 0 00 1 (5.9)
Lymphadenopathy 0 (0.0 ] 1 (59
Nervous System & Psychiatric 7 (38.9) 4 7 (41.2) 6
Agitation 3 (16,7 3 2 (11.8) 2
Falling | (5.6) n (.M
Headache i (5.6) 1 I 5.9 1
Irritability 3 {16.7 \ ! (5.9
Somnolence [1} (0.0) k] {i7.6) 3
Respiratory System 7 (38.9) 7 41.2) I
Congestion, respiratory 0 (0.0) 1 {5.9)
Cough 0 (0.0) I (3.9
Discomfor, phuryngeal I (5.6) ] 0.0)
Dyspuea 0 0.0y I 59
Hiceups 0 (0.0) 1 (5.9) i
Infection, respiratory ] {5.6) 1 (5.9
Infecuon, respiratory, upper 2 (1. 2 (11.8)
Influenza 0 0.0 1 (59
Pharyngitis 2 (1IN} 0 (D
Rhinorrhea 1 (5.0). 0 (o)
Skin & Skin Appendage 3. Q6 1 (59
Alopecia I (5.6 0 (0.0}
Rash 1 (5.6) t 5.9)
Rash, disper I (5.6) 0 (0.0}
Special Senses [ 18 ) 5 94
Otitis media B 2 (L b {29.4)
* p<0,05 comparing famotidine 1.0 mg/kg/dose versus famotidine 0.5 mg/kg/dnse.
N=Number of paticnts in the All Study Phases safety analysis per treatment group.
n (%) Number (percent) of patients in the indicated category.
Although a patient may have had 2 or more adverse experiences. the patient is counted only once within a category. The
sume patient may appear in different categorics. R
All body systems are histed in which at least T patient had un adverse experience.
" Al paticnts are displayed as initially randomized. including those who underwent dose escalation.
DR = the number of patients having adverse experiences considered possibly, probably, or definitely drug related by the
investigator. :

Data Source: [4.8)

Best Possible Copy
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The most frequent adverse events included: otitis media (7 patients), agitation (5
patients), irritability (4 patients), upper respiratory infection (4 patients), fever (3
patients), constipation (3 patients) and somnolence (3 patients). The sponsor found
that considering all study phases, the percentage of patients with an adverse
experience was significantly greater (p=0.045) among those initially assigned to
receive famotidine 1.0mg/kg/dose. Most events were not considered to be related to
the study drug. Events considered study drug related included: agitation (5
patients), somnolence (3 patients), headache (2 patients), irritability (1 patient),
anorexia (1 patient), hiccups (1 patient), oral candidiasis (1 patient).

After completion of the the Double-blind Phase of the study, 9 patients continued
treatment with open-label marketed Famotidine Oral Suspension. Two of these
patients experienced adverse events (1 diarrhea and rhinorrhea; 1 agitation).

The sponsor’s two tables below summarize occurrence of clinical adverse events
during the study with regard to patient disposition:

Table 37

Clinical Adverse Experience Summary—Obscrver-Blind Phase

Fam 0.5 mg Fam 1.0 my

Clinical adverse experiences (AEs) (N=18)' (N=17)’
Number (%) of patients: Ln (%) | n (W)
with onc or more AEs 1} {61.1) 15 (88.2)
with no AE 7 (389 2 (11.8)
with drug-related ALs 3 (16.7) 7 (41.2)
with sertous AEs 0 (0.0) 0 (0.0)
with serious drug-related AEs 0 (0.0) 0 (0.0)
who died 0 (0.0) 0 (0.0)
discontinued due to an AE 2 (1LD) 4 (23.5)
discontinued due to a drug-related AE 2 (LY 4  (235)
" discontinued due Lo a serious AE 0 0.0) 0 (0.0y
discontinucd due to a serious drug-related AE 0 (0.0) 0 (0.0)

N=Number ol pati¢nts in the Obscrver-Blind safety analysis per treatment group.

n (%)  Number (percent) of patients in the indicated category.

' All paticnts are displayed as initially randomized, including those who underwent dose
escalation. :

Data Source: [4.8]
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Tablc 38

Clinical Adverse Experience Summary—-Double-Blind Phase

iﬁ Fam T Fam Placebo Placeby
0.5 @y L0 mg 0.3 mg 1.0 mp

Clinical adverse experiences (AEs) N=T) (N=8)" N=3)' ] e

Number (%) of paticnts: n o) n (%) n (%) n_ (%) j

with one or mare ALs 3 142.9) 2 (25.0) i (31.3) 6 (750
with no AE 4 57.1) 6 {(750) 2 {66.7) 2 {25.m
with drug-selated AEs I (14.3) 0 {0.0) 0 0.0) 0 (0.0}
with serious Al's 0 (0.0) 0 {0.0) 0 0.0} 4} (0.0)
with serions drug-refated Ats ¢ {0.0) 0 {0.0) 0 (0.0} {} 0.y
who died 0 0.0 0 0.0y U 0.0 0 0.0
discontinued due fo an AE [ (14.3) 0 {0.0) 0 0.0 1] {0.0)
discontinued due 1o a drug-related AE | (14.3) 0 {0.0) 0 {0.) 0 .0y
discontinued due 10 a scrious AE 0 0.0) [t} 0.0y i} {0.0) 0 (0.0
dlscnmimfcd dueloa scri.ous drug-rehated AR . Q AR ' 0.0} [} {0.0) 0 9.0 ]

Patients are displayed according to the (reaunent received during the Double-Blind Phase.

N=Numbgr of patients m the Double-Rlind safery analysis per weatment group.

n {%):; Number (percent) of paticnts in the indicated category.

Appendix { 4.1.11 provides this display with dose-escalated patients placed according to initial randornization,

Data Source: [4.8]

During the Observer-Blind Phase of the study, 2 famotidine 0.5 mg patients
discontinued due to adverse events (irritability, agitation) and 4 famotidine 1.0mg
patients discontinued due to adverse events (decreased PO intake, somnolence,
agitation [2]). In all these cases the events were felt to be related to study drug. No
patients discontinued study treatment due to adverse events during the double-blind
phase of the study. No adverse events were judged to be serious. There were no
deaths during the study.

Laboratory evaluations were performed in some patients during the study (13 of 18
famotidine 0.5mg patients; 16 of 17 famotidine 1.0mg patients). Four patients had
laboratory adverse events (decreased segmented neutrophils) during the study.
These included 2 famotidine 0.5mg patients (1 during Observer-Blind Phase, 1 on
Famotidine 0.5mg/kg/dose during Double-Blind Phase) and 2 famotidine 1.0mg
patients (both on placebo in Double-Blind Phase). Counts returned to normal after
discontinuation of the drug at completion of the study. These events were
considered possibly study drug related.

Best Possible Copy
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Table 62

Details of Neutropenta—Laboratory Adverse Experience

Treatment Segmented
Alloc. No. Group _ Relative Day % Neutrophil Neutrophil Count |
Fam 0.5 mg
(twice daily) ! 15.8 1410
Fam 0.5 mg
{twice daily) 58 3 380
1061 Off Drug 62 17 2000
Off Drug._ 69 12.2 —een
Off Drug 70 26 2700
Fam 1.0 mg
(twice daily) [ e e
Placcbo 1.0 mg
1065 (twice daily) 5% 25 IR0
OITDrug 86 18.6 1880
Fum 0.5 mg
1078 twice daily) 1 38 4880
Fam 0.5 mg
(twice duily) 58 7.3 710
Off Druy 62} 14 1300
Fam 1.0 mg i
(1wice daily) 1 134 1570
Placebo 1.0 mg
(wice daily) 35 4 470
Off Drug 4 16 | e
1076
offprg | e8| 107 L 1200
Off Drug sit A B R—
Off Drug 62" 21’ =
' % granulocytes.
L‘ Laboratory data received posl casc report form cutoff.

Data Sourcc: {4.9]

No laboratory event was serious and no patients discontinued due to laboratory
adverse events. Among patients who discontinued prematurely from the Observer-
Blind Phase, no laboratory adverse experiences were found.

There were no striking differences between treatment groups in mean changes in
vital signs or clinical laboratory parameters, including creatinine clearance
(famotidine is cleared by the kidney), during the study. However, numbers of
patients in each group were small.

Reviewer’s comments: This was a two part safety study of famotidine in 35 infants aged
<1year with a clinical diagnosis of GERD. In the first part of the study infants were randomized
to receive famotidine at one of two dose levels. (A few patients received famotidine initially at
the lower dose but were escalated to the higher dose because of lack of effectiveness). The
majority of patients tolerated famotidine well in the Observer-blind Phase and upon completing

Best Possible Copy
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4 weeks of study drug were entered into a Double-blind treatment withdrawal phase. There
were no apparent differences between treatment groups with regard to assessments of
effectiveness of treatment. However, all patients appear to have had some improvement and
numbers of patients were very small for this comparison. There were 4 cases of neutropenia
that appeared to be treatment related and there were some adverse events that appeared to be
treatment related (agitation, somnolence, headache, irritability, anorexia, hiccups, oral
candidiasis). No events were serious. However, some patients did discontinue study drug
because of adverse events (agitation, irritability, anorexia [decreased PO intake], somnolence).

There were no apparent differences in results with regard to gender or race in this study, but
numbers of total patients and particlularly non-white patients were small.

This study provides mainly safety data on use of famotidine in these young pediatric patients.
The narrative case histories suggest that patients though outpatients were carefully followed for
adverse experiences, concurrent therapies, and symptoms related to GERD by means of
telephone contact as well as scheduled and unscheduled clinic visits.

Possibly the symptomatology in this study was not severe enough to allow meaningful
evaluation of beneficial drug effect. Also, the relatively short duration of treatment and the lack
of an easily quantifiable measure of benefit further compromlses the ability of this study to
demonstrate efficacy of famotidine.

ll. Protocol 129: Pharmacokinetics of Famotidine in Infants Up to 1 Year of Age

A. Study Description: This was an open-label, multicenter pharmacokinetic study of
famotidine oral suspension in 24 infants <1 year of age who required treatment with
famotidine or other H2-receptor antagonists. The study was conducted from 8/7/99
through 5/22/00 at 5 U.S. sites. The study consisted of two parts: Part 1 — comparison
of pharmacokinetics of single intravenous famotidine dose (0.5mg/kg) in infants aged 0-
3 months (Group 1) and 3 to 12 months (Group Il) versus a single oral dose of
famotidine (0.5mg/kg) in infants age 0-12 months (Group Hl). Part 2 - comparison
pharmacokinetics of two dose levels of famotidine (given intravenously or orally) given
for up to 8 days to 12 infants ages 0-12 months.

The primary objective of the study was to compare the plasma clearance of famotidine
in infants aged 0-3 months to that seen historically in older children. Additional
objectives included: comparing plasma clearance of famotidine in infants 0-3 months to
that in infants 3-12 months; assessing the relationship between famotidine plasma
clearance and age and estimated creatinine clearance, and exploring
pharmacokinetic/pharmacodynamic relationships in patients where possible.

B. Results: A total of 24 patients were enrolled in Part 1 and 12 patients in Part 2 (some
patients participated in both parts of the study; for these patients the single dose data
also is incorporated into the multiple dose data). All 24 patients received famotidine in
Part 1 and 23 completed data collection. In Part 2 a total of 11 patients completed full
dosing.
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1. The sponsor’s pharmacokinetic results are displayed in the following three tables:

e Single-Dose: Pharmacokinetic parameters obtained after famotidine single dose
administration are shown in the sponsor’s table below:

Geometric Mcan (95% Confidence Intervals) Pharmacokinctic Parameters for Famotidine

Table 20

in Infants Aged 0 to 12 Months and Children Aged 11 to 15 Years Following Single
0.5-mg/kg Oral Dose of Famotidine

Group HI Geometric Meuns
Infants Children Ratio MSE
(Ot 12Mo) | Aged 1110 15Yr | (Infants/Children) (log-
{n=5) (n=8) 95% Cl p-Value scalp)
AUC,.... (ngehr/ml.) 609 576 1.06 >0.25 B
(384, 967) (525, 632) (0.67, 1.67)
Crae (ng/mL) 79.2 97.3 0.81 Q111 0.037
(64.0, 98.1) (83.7, 113.2) (0.63, 1.06)
T e (B 2.0 23 -0.2" 0.200
(1.0, 4.1y 2.1, 29" 12,19
Half-life ¢(hr) 5.82 213 2.73 <0.01 0.053
(4.04,7.29) (1.78, 2.55) (2.05, 3.64)

IR ARER
¥ Median.

estimation.

1 Observed minimum and maximum values.
# Reported minimuin and maximurn values.

* Test statistic and confidence intervals bascd on between-suhject variances in each age group.

¥ Difference (infants - children) and distribution-free 95% confidence interval based on Hodges-Lehmann

Data Source: {1.1.i1;1.1.14]

» Single-Dose (2 dose levels): Pharmacokinetic parameters in infants as

compared to older children at two different dose levels of famotidine are shown
in the sponsor’s table below:

APPEARS THIS WAY
ON ORIGINAL
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Tabie 15

Geometric Mean (95% Confidence Intervals) Pharmacokinetic Parameters for Famotidine in Infants Aged 0'to 12 Months
and Children Aged 1.1 to 12.9 Years Followmv a Single 0.3-mg/kg or 0.5-mgfkg 1V Dose’
|

— Geometric Mean
; 95% Ch [ Group | Versus Children Group | Versus Gsoup {1
| Group | Groupll | Children i Ratio { Ratio
! Infants Infants Aged 1.1 10 (Group I/ {Group ¥
I 0103 Mo) I 12Mey ;129 Years ‘ Children) | MSE Group H} { MSE
| (n=6) {n=tly - {n=22) I @5%Ch I p-Vajue | (Log-Scale) (93% Ch p-Value | (Log-Scalej
| Cir (Libitkg) 0.14 (n=4) 0.9¢m=6) ' 038 | 0.37 1 <001 0.198 043 0021 | 0.198
| (0.09,022) (0:20,042) ] 0.29.050) | B:21,064) l (0.26. 0.88) }
i aqQ, 0.81 (n=4} 078 (n=6) | 0.64 1.27 | >025 0.138 1.95 >025 013
(0.55,1.20) (0.56.1.07) 0.31,0.81) {0.81,2.00) i0.63.1.74)
‘t Half-life thr} 7.60 436 265 286 0.0t 0.366 174 <0.04 ! 0.088
' (4.57,12.63) (3.01,5.28) (203, 3.46) (1.62,5.08) ‘ (1.26.2.40 J
Vo (LK) 1.76 228 1.53 116 T o>025 -t 078 066+ 1 0.059
‘ 043,298 | 093268 | (L1L2100 | (082163 | 060, 1.02) i
| AUC,.. ngeheimL) 278 1084 NA ' 238 Q0 | ono
(1884,3527) (860, 1366} | (1.61.351) i
Co(ng/ml.) Tid 61l NA 127 016 | 0093
! {594, 1009) (503, 743) | (095, 1.76) | |
l Cj2y (ng/mb) 59.1 164 NA | 3.60 <0.01 0499 |
| (318, 109.9) {10.2.26.5} l { (1.64. 7.86) l |
i Cyy, (ng/ml) 181 19 | NA 9.40 Q0L | RS
! (7.1,46.0) (1.0, 38) ! {2.95,29.9)
l " nfants received 0.5 mgfke JV: children reccived either 0.3 mg/kg or 0.5 mg/kg IV as indicated in Table 13
* “fest statistic and confidence interval based an beiween-subject variance in each age group. |
NA—Nw avalable. |

Data Sowrce: [1.1.7: 1110 £.1.12;4.0.1)

» Multiple Dosing: Pharmacokinetic parameters obtained following multiple dosing
are shown in the sponsor’s table below:

APPEARS THIS WAY
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3. Safety: Seven patients in Part 1 reported a total of 14 adverse events and 5 patients
in Part 2 reported a total of 12 adverse events. No events were considered to be
related to study drug and no patients discontinued due to an adverse event during
either part of the study. One patient in Part 1 had 2 serious events (cardiovascular
disorder and respiratory disorder) and two patients in Part 2 had serious events (1,
septicemia, hypotension and died; 1, septicemia but recovered). Other adverse
events occurring in this study are listed in the Appendix.

Three patients experienced 5 non-serious adverse laboratory experiences. These
were: hypoproteinemia in 1 patient during Part 1, hemoglobin decreased in 1 patient
on 1.2mg/kg/day famotidine during Part 2; and hyponatremia (2 episodes) and
hyperglycemia in 1 patient on 2.8-5.6mg/kg/day famotidine during Part 2. No
laboratory adverse events were serious and no patients discontinued treatment due
to these events.

There were no significant differences in changes in clinical laboratory values
following single or multiple doses of famotidine.

C. Sponsor’s conclusions: The sponsor concluded the following:

APPEARS THIS WAY
ON ORIGINAL



NDA 19-462; 19-510; 19-527; 20-249; 20-958
Page 26 of 38

1. Famotidine systemic and renal clearance are reduced and half-life is prolonged in
infants O to 3 months of age compared with the corresponding valucs in infants
>3 to 12 months of age and previously reported studies in children older than 1
year and adults,

2. AUC values after oral administration of 0.5 mg/kg in infants are comparable to
corresponding values in previously reported studies in children >1 year of age.

3. AUC values following single- and multiple-dose admipistration of 0.25 mg/kg IV
and 0.5 mg/kg 1V famotidine in intants aged 0 to 12 months decrease as the age of
the infant increases. This effect is consistent with age-related maturation of renal
function as supported by a decrease in AUC values as creatinine clearance
increases.

4. Based on between-patient comparisons, AUC is increased 1.4-fold following
single 0.5-mg/kg IV (or 1.0-mg/kg P.O.) doses compared with 0.25-mg/kg IV (or
0.5-mg/kg P.O.) doses. The corresponding increase in AUC following multiple
dosing was 2.7-fold.

5. There was no evidence of accumulation with the 0.25-mg/kg IV or 0.5-mg/kg
P.O. dose regimen adjusted by age for once-daily (infants <3 months) or twice-
daily (infants >3 months) dosing.

6. The systemic bioavailability of famotidine in infants is approximatcty 42% based
on between-patient comparisons after IV and oral dosing.

7. Of the 5 infants evaluated for pharmacodynamics, 2 infants 0 1o 3 months of age
with a gastric pH of 4 or less at baseline had gastric pH increase to >4 for k1 to
26 hours after famotidine doses of 0.25 and 0.5 mg/kg 1V, respectively. This
prolonged acid suppression is consistent with decreased clearance of famotidine.

8. Famotidine up to 0.5 mg/kg IV (or 1.0 mg/kg P.O.) given once daily (infants
<3 months of age) or twice daily (infants >3 months of age) is generally well
tolerated.

9. Based on these data, a dose regimen of 0.25 mg/kg IV or 0.5 mg/kg P.O. adjusted
by age for once-daily (infants <3 months of ape) or twice-daily (infants
>3 months of age) dosing is a reasonable initial dose.

D.. Reviewer’s comments: Famotidine appeared to be generally well-tolerated by the
-infants in this study. However, numbers of patients were small and no definite
conclusions as to the safety of famotidine in these infants can be made. The reasoning
for the sponsor’s selection of a dose to recommend for infants 0-12 months is not clear.
The pharmacokinetic results of this study should be evaluated by FDA Clinical
Pharmacology and Biopharmaceutics. '
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Least \Squares Geometric Mean (95% Confidence Intervals) AUCo- (ngehr/mL) for
Famotidine in Pediatric Patients Aged 0 to 12 Months After Multiple-Dose
Administration Following 0.25-mg/kg IV (0.5 mg/kg P.0O.) or 0.5-mg/kg 1V

(1.0 mg/ke P.O.) Doses

Least Squares
Dose Estimate’ Ratio
{mg/kg) N (95% CI) (90% CI) p-Value
SV 4 14754 '
0 (842.4, 2584.0)
S PO. 2 775.6*
0251v +05P0. 6 1190.7
(752.9, 1883.2)
0.51v 4 4163.0
1 (2333.8,7425.8)
O roO. 1 1110.4°
0.5 v+ 10P0. 5 31961
o (1933.5,5283.3)
-5 TV versus 0.25 1V 2.82 0.021
© (1.48,5.38)
U511V +10P0) 2.68 0.012
versus (0.25TV + (1.56,4.62)
+05P.0) _
AUC, 4, for infants doscd g24h; AUCy.1; e fOr infants dosed qi2h.
Based on I-factor ANOVA with age included as covariate ; the mean age of 76.8 days
(approximatcly 2% months) of atl infants included in the analysis was used in obtaining the
s least squares estimate for each dose.
Confidence interval not provided, due 1o small sample size.
Lan square enor (log-scale) = 0.209.

Data Source: [4.1.5]

P . '

?armacodvnamnc parameters: Pharmacodynamic measurements were obtained in
Nfants. Predose gastric pH was 4 or above for 5 of the 6 patients.
armacodynamic data for these patients are shown in the sponsor’s table below:

Table 37

Individual Val ) -
aUCS OF Measuges of Gastric pH Over 24 Hours in Infants Aged 0 to 12 Months Following Single and Multiple Do‘sEs of Famotidine

. AUCys AUCo 2 Percentage of Time Number of Hours
Age B H ___[:v_l'j1
aN Jome | o Predose | pH Monitoring —I’Hﬂ PH " B}
115 1120 3y Dose B | lmerval i (mMhr) | pH*hry | >4 >¥ >4 >3
b Q.5 mekg IV 3.6 0102023 br 3 2 1005 | 100° 2023 |20
401 § 17 : C o
Lol osmpkelv | 4 010338 hr 515 9.5 0 | 824 | 2056 |29.58
3002 | 58 : .
¥ 025 mghke V| 49 010402k 0222 18.0 A 4 1000 | 100° 402, | 402
1010 | 58
1006 | 30 1 025 mghkglv| 30 Q02408 | 393 913 393 933 46.8 80.9 11.26 19.49
1 025mglkg V| 35 0w2402hr | 002 [1507 0026 |150.7 100 100 24.02 | 24.02
1006 | 34 L\‘ . :
3 g IV 5 g |2 7. 3 3464|359
P | O5mgkelV | 75 [ 0103597h | 103 | 2250 0009 | 1674 9.3 | 100 e 7
! Caleulated as ¥ rx Tnber of hours pH>4)/(iotal number of hours pH monitored)—note that denominator differs from patient fo patient. -
© SH moni FT¥uanber of hours pH>3)M(otal nurmber of hours pH monitored)—note that denominator differs from patient to pauent. o
pH monitored £ <1k ) o
24 hours.

v

Data Source: [4.1 ESY)
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Marketed PEPCID 40mg Tablets

This was an open-label, single center, single-dose, 2-period cross-over study of the
bioavailability of investigational famotidine suspension in 24 healthy aduit subjects. Each
treatment period was separated by at least 7 days. The study was conducted from

11/11/99 to 11/23/99.

The sponsor’s bioavailability results are summarized in the table below:

Geometric Means of Pharmacokinetic Parameters of Famotidine Foliowing a Single Dose

lll. Protocol 130: Relative Bioavailability of the Famotidine Suspension 1mg/ml and

of PEPCID™ 40-mg Tablet or 40-mg Famotidine 1 mg/mL Oral Suspension (N=24)

' Difference (B - A). based on Hodges-Lehniann estimation.
*Distribution-free confidence interval, based on lladges-Lehmanon estimation.

Tablet Suspension Ratiov MSE
(A) (B) (B/A) 95% C1 p-Value {log-scale)
AUC.381s 770.9 8293 1.08 (0,97, 1.19) 0.159 0.0301
(ng-hr/mL)
Crax 136.2 147.0 1.08 (0.97.1.20) 0159 (U328
(ng/mL)
max 1.50 2.00 0.25°% (-0.25. 0.5) 0.223

{hr)
¥ Median.

Data Source: [4.1.5;4.1.6}

.There was one adverse event reported (dyspepsia). There were no serious adverse
events and no patients discontinued study due to an adverse event.

Reviewer’'s comments: No pediatric patients were involved in this study. FDA Clinical

Pharmacology and Biopharmaceutics should evaluate the bioavailability data.

IV. Protocol 136: Pharmacokinetics and Pharmacodynamics of Famotidine in Infants

A. Study description: This was a single center, open-label, single-dose

pharmacokinetic/pharmacodynamic (gastric pH) study of famotidine 0.5mg/kg
administered intravenously over 15 minutes in 12 neonates (ages 5-19 days). All

patients -completed the study.

B. Results: Sponsor’s study results are summarized in the following tables:
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Geometric Means (95% Confidence Intervals) of Pharmacokinetic Parameters of
Famotidine in Infants Aged 5 w 19 Days and Children Aged 1.1 to 12.9 Years
Following a Single IV Dose

Infants Aped Children Aged
5 to 19 Days’ 1.1 10 12.9 Years* Ratio (Infants/ MSE
(n=10) (n=22) Children) p-Valug (log-scale)
Cl, (L/hr/kg) 0.12 0.42 0.28 <0.01 0.468
(0.07, 0.18) 0.31, 0.56) (0.16,0.48)
Cir (I/he/kg) 0.08 0.38 0.20 <0.01 0.360
0.05.0.11) t(1.26, 0.55) (0.12,0.35)
Half-life (hr) 9.5 27 3.59 <0.01 0.355
(6.5, 14.0) (20,3.4) (2.25.5.71) )
Vdss {1/kg) 1.29 1.53 0.84 >0.25 J
(102, 1.62) (111,210 (0.58, 1.23)
F (%) 66.3 67.6 0.98 >0.25 0.133
(52.1,84.3) (53.7,85.1) ©.70, 1.37) |
57—0.5 mg/kg over 15 minutes.
* 0.3 mp/kg bolus or 0.5 mg/kg over 15 minuies.
! Test statistic and confidence intervals based on between-subjeci variances in each age group.

Data Source: [1.1.10; 1.1.12; 4.1.1}

Table 8
Individual Values of Measures of Gastric pH Over 24 Hours in Infants Aged 5 to 19 Days Following a
Single 15-Minute 0.5-mg/kg IV Dose of Famotidine

‘ ALC Percentage of Time pH - Number of Hours pH :
Patient H+ Concentration (mM*hr) pH ipH*hr) >4 >3 >4 >3
o 2513 1147 684 813 16.60 19.70
003 452 1318 85.1 866 W0.64 21.00
004 . 5.7 1394 89.7 944 2175 229
005 i 204 93 60.9 860 1478 20.86
006 167.8 117.] 5.4 812 18.28 20.17
007 3048 106.0 585 . 134 14.19 17.80
008 74 146.7 94.3 95.6 2287 2319
009 ¢4 . 1683 - 98.0 99.0 2301 2400
010 ; 247 ST 143 104 384 18.53 2142 -
on . 23 169.7 95.4 98.1 311 2379
So2 . - 108 ) 1435 B et ) 918 = . 3042 2225 .
Al Palients (n=11 .
Mean - 764 1329 30.6 88y 195 216
{95% Cl ) {71.3.84.8; 33.6,04.2) {17.3.21.8) i20.3.22.8;
D 110 6 138 78 13 Y
Median 204 1348 g 342 28.4 20.4 2r4
Geometric mein 19.1 1110 - o
(95% Ch 4.8.75.6 i116.2, 14783
SD (log-scale)” 2083 0.1
Patients With Basetine pH < 4*
=9)
Mean 835 0.7 202 22
95% Ch (73.6.93.3) (85.6,95.7; (17.9,22.6) (20.;{;)3.'_")
D 128 6.6 3l 16
_ Median 331 918 206 223
Standurd deviation of the natural log-transformed valugs.
" Excludes AN 0007 and AN 0010 whose baseline pH values were ; ha

Data Source: {4.1.1}

No clinical adverse events were reported and no patients discontinued study due to

adverse events.

Best Possible Copy
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C. Reviewer's comments: It is not clear how thoroughly patients were monitored for
adverse events. The protocol does not specify when and how adverse events were to
be noted. However, a Medical/Adverse Event Form was included as part of the case
report form used in the study. The protocol indicates “During the period of sample
collection, routine monitoring of vital signs and urine output (ie., hourly) will be
performed in accordance with clinical nursing protocols in place of the Neonatal
Intensive Care Unit of the

Safety Summary:

In the submitted studies famotidine appeared to be well-tolerated in most of the patients
treated. The most frequent event judged by the investigator to be related to famotidine
administration was agitation (5 patients in Study 131).

In the FDA AERS database (6/25/01) there are relatively few reports of serious adverse events
in young pediatric patients, suggesting that serious adverse experiences in these patients are
rare. Since the amount of usage of famotidine in these young pediatric patients is not precisely
known, it is difficult to ascertain exact incidence of adverse events in these patients.
Information from the AERS database is summarized in the following table:

AERS Database: Numbers of Pediatric Cases of Adverse Events Reported with Famotidine

Number of patients (%)

Outcome Any event Serious event* Death No outcome given
Total cases 9500 (100%) 1627 (100%) 329 (100%) 1302 (100%)
Cases age 0-<17 160%(1.7%) 29%(1.8%) 2 (0.6%) 15 (1.2%)
yrs
Cases age 0-36.4 527 (0.5%) 13%0.8%) 2 (0.6%) 6 (0.5%)
mos
Unknown age 1962 (20.7%) 88 (5.4%) 8 (2.4%) 627 ((48.1%)

* death life-threatening, required hospitalization, congenital anomaly, and/or required intervention
? The AERS database had one case of a 65 year old woman coded as an infant. This patient is removed
from these counts.

reviewer's original table

Seven of the patients with serious adverse events were <1 year of age. The adverse events
experienced by these patients are summarized in the following table:

APPEARS THIS WAY

ON ORIGINAL
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AERS Database: Serious Adverse Evénts in Pediatric Patients <1 Year of Age

Age Gender Event

1 month Unknown Congenital abnormality NOS

6 months Female Congenital abnormality NOS

3 months Male Congenital abnormality NOS, postmature baby

12 days Female Death

1 month Unknown Drug maladministration, overdose NOS

9 months Female Leucopenia NOS, haemoglobin decreased, blood urea nitrogen

increased, blood urea nitrogen decreased blood creatinine increased,
blood creatinine decreased, oliguria, anuria, blood lactate
dehydrogenase increased, ascites, demylenation NOS, depressed
level of consciousness, dermatitis NOS, hemolytic-uremic syndrome,
hepatic failure, multi-organ failure, oedma NOS, thrombocytopenia,
transaminases NOS increased, pericardial effusion, pleural effusion,
pneumonia NOS, pyrexia. [patient died]

7 months Female Stevens-Johnson syndrome, mucous membrane disorder NOS,
hepatocellular damage, pyrexia

NOS=not otherwise specified

Reviewer's original table

The two deaths were: (1) a preterm infant (23-24 wks) who was placed on 1.V. famotidine
deteriorated clinically and died at 12 days; concomitant medications included surfactant,
steroids, antibiotics, fentanyl, and dopamine; physician judged death was not related to
famotidine, and (2) a 9 month old infant with history of neurological disorder and growth
retardation who was hospitalized for unclear reason and receiving multiple medications,
including corticosteroids, phenobarbital, Trichloryl (ticlofos monosodium salt) and Venilon
(immunoglobulins), received famotidine for prophylaxis of gastric ulceration and developed rash
and fever; famotidine was discontinued (about 19 days after start); patient deteriorated,
developed hepatic dysfunction, hemolytic-uremic syndrome, pleural effusion, pericardial
effusion and ascites; renal function worsened requiring dialysis, patients developed pneumonia
and respiratory function worsened and patient died due to multiple organ failure. A drug-
lymphocyte stimulating test (DLST) was negative for famotidine and phenobarbital. The
physician reported that the causal relationship between famotidine and hemolytic—uremic
syndrome, fever, and rash was unknown. The causal relationship between famotidine and
hepatic insufficiency was reported as “low”. The causal relationship between famotidine and
multiple organ failure was reported as “small”.

APPEARS THIS WAY
ON ORIGINAL
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Proposed Labeling Changes:

The sponsor’s proposed labeling changes are shown and addressed below. The revised section
is shown below with additions underiined and deletions struck out. Changes to tables are
indicated in a “Note” before the table.

1. Proposed:

CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS

Pharmacokinetics .

Table 6 presents pharmacokinetic data from clinical trials and a published study in pediatric patients (<1
year of age; N=27) given famotidine 1.V. 0.5 ma/kg and from published studies of small numbers of
pediatric patients (1-15 years of age) given famotidine intravenously. Areas under the curve (AUCs) are
normalized to a dose of 0.5 mg/kg LV. for pediatric patients 1-15 vears of age and compared with an
extrapolated 40 mg intravenous dose in adults (extrapolation based on results obtained with 2 20 mg I.V.
aduit dose).

[Note: Rows are added in Table 6 to give data regarding pharmacokinetic parameters of 1.V.
famotidine in patients <1year of age].

Tusbse £

P Fren Linda Tkl ohane of Elirrinsabor
e o? il Caaren (ALY fas CHAT Rt Erigtebaliom () Al Sfes {F
S budnl b bk 1 %703 fhaurst
_‘Es'm_‘—~ T —TTrEronT IEEE Y & 0.
iR &2 =006 1R Gl B1e3s
1160 £ 478 RESEEAN 2IERT : L& R
136G ¢ B34 05% 2058 07 4199 336 £ 2AY
113002 328 L LR ALY 1.5 134 23804
17a8b G3p 10.14 12202 2852098
i ulJe‘s e geserded e oamans 2 S0 unless indliGaed mithergae

'-h‘dullu {RES

Plasma clearance is reduced and elimination half-life is prolonged in pediatric patients 0-3 months of age
compared to older_pediatric patients. The pharmacokinetic parameters for pediatric patients, ages >3
months. +15 years, are comparable to
those obtained for adults.
Bioavailability studies of 8 pediatric patients (11-15 years of age) showed a mean oral bioavailability of 0.5
compared to adult values of 0.42 to 0.49. Oral doses of 0.5 mg/kg achieved AUCs of 645 £ 249 ng-hr/mL
and 580 x 60 ng-hr/mL in pediatric patients <1 year of age (N=5) and pediatric patients 11-15 years of
age, respectively, compared to 482 1 181 ng-hr/mL in adults treated with 40 mg orally.

Reviewer’s comments These changes have been reviewed by FDA Clinical Pharmacology and
B/opharmaceut/cs and found acceptable.

2. Proposed:

CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS
Pharmacodynamics

Best Possible Copy
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Pharmacodynamics of famotidine were evaluated in 5 pediatric patignts 2-13 years of age using the =«
tmax Mmodel. These data suggest that the relationship between serum concentration of famotidine and
gastric acid suppression is similar to that observed in one study of adults (Table 7).

Pedialric Falisets 28112
Dabis froer one by

s} healiby sdult subjesds M5 1L3
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e Five published studies (Table 8) examined the effect of famotidine on gastric pH and duration of acid

suppression in pediatric patients. While each study had a different design, acid suppression data over
time are summarized as follows:

[Note: Added data eh the effect of famotidine on gastric pH and duration of acid suppression in
pediatric patients <1 year of age to Table 8 and added age ranges to Table 8].
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The duration of effect of famotidine .. 0.5 mag/kg on gastric pH and acid suppression was shown in one
study to be longer in pediatric patients <1 month of age than in older pediatric patients

i

R

oo This longer duratlon of qastnc aC|d suppressmn is conS|stent
W|th the decreased clearance in pedlatrlc patients <3 months of age (see Table 6).

Reviewer's comment: These changes have been reviewed by FDA Clinical Pharmacology and
Biopharmaceutics who recommended deletion of the second sentence of the last paragraph
because of lack of supporting data.

3. Proposed:

CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS
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Reviewer’s comment: This is a new section added under the “Clinical Pharmacology in
Pediatric Patients” section. The section describes the design and results of Study 131.

PRECAUTIONS.
4. Proposed:

PRECAUTIONS

Pediatric Patients <1 year of age

Two pharmacokinetic studies in pediatric patients <1 year of age (N=48) demonstrated that clearance of
famotidine in patients >3 months to 1 year of age is similar to that seen in older pediatric patients (1 to 15
years of age) and adults. In contrast, pediatric_patients 0-3 months of age had famotidine clearance
values that were 2- to 4-fold less than those in older pediatric patients and adults. These studies also
show that the mean bioavailability in pediatric patients <1 year of age after oral dosing is similar to older
pediatric patients and adults. Pharmacodynamic data in pediatric patienis 0-3 months of age suggest that
the duration of acid suppression is longer compared with older pediatric_patients, consistent with the
longer famotidine half-life in pediatric patients 0-3 months of age. (See CLINICAL PHARMACOLOGY IN
PEDIATRIC PATIENTS, Pharmacokinetics and Pharmacodynamics.)

The famotidine dosing regimen was once daily for patients <3 months of age and tvwce dallv for patlents
23 months of age.

——

Tt ST

L .

o Of the 35 patients enrolled in the study, agitation was observed in 5 patients on famotidine that

resolved when the medication was discontinued;agitation was not observed in patients on placebo (see
ADVERSE REACTIONS. Pediatric Patients). )
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These studies suggest that a starting dose of 0.5 mg/kg/dose of famotidine oral suspension may be of
benefit for the treatment of GERD for up to 4 weeks once daily in patients <3 months of aqe and twice
dallv in_patients 3 months to <1 year of age; =

Famotidine should be considered for the treatment of GERD only if conservative
measures (e.q., thlckened feedings) are used concurrently and if the potential benefit outweighs the risk.

Reviewer's comments: This is a new sub-section under the PRECAUTIONS section of the
labeling. The sponsor has separated pediatric information into that for “Pediatric Patients <1
year of age” and that for “Pediatric Patients 1-16 years of age”. This separation is acceptable,
as the current submission contains a significant amount of information from well-documented
studies of this population.

The first paragraph has been reviewed by FDA Clinical Pharmacology and Biopharmaceutics
and found to be acceptable. The sponsor should add as the first sentence of that paragraph
the following: “ Use of PEPCID in pediatric patients <1 year of age is supported by evidence
from adequate and well-controlled studies of PEPCID in adults, and by the following studies in
pediatric patients <1 year of age.”

The second paragraph should be deleted and replaced by the following paragraph:

In the last paragraph, the second part of the first sentence should be revised to read: ‘the
safety and benefit of famotidine treatment beyond 4 weeks have not been established.”

5. Proposed:
DOSAGE AND ADMINISTRATION

Dosage for Pediatric Patients <1 year of age Gastroesophageal Reflux Disease (GERD)
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Reviewer's comment: This paragraph should be deleted and replaced by the following:

*Dosage for Pediatric Patients <1 year of age
Gastroesophageal Reflux Disease (GERD. See PRECAUTIONS, Pediatric patients <1
year of age. The studies described in PRECAUTIONS, Pediatric Patients <1 year of
age suggest the following starting doses in pediatric patients <1 year of age:
Gastroesophageal Reflux Disease (GERD) - 0.5 mg/kg/dose of famotidine oral
suspension for the treatment of GERD for up to 8 weeks once daily in patients <3
months of age and 0.5 mg/kg/dose twice daily in patients 3 months to <1 year of age.
Patients should also be receiving conservative measures (e.g., thickened feedings).”

6. Proposed:

In the ADVERSE REACTIONS section a Pediatric Patients sub-section is added as follows:

Pediatric Patients. In a clinical study in . ' —— me——

Reviewer’'s comment: This sentence should be revised as follows: “Pediatric Patients. Ina
clinical study in 35 pediatric patients <1 year of age with GERD symptoms (e.g., vomitting
(SPitting up), --——emwe (fussing)), agitation was observed in 5 patients on famotidine that
resolved when the medication was discontinued.

7. Pfoposed:

The sponsor proposes a few minor editorial changes to the labeling and the following additional

changes to the labeling:

¢ Changes in some section titles to distinguish between pedlatnc patlents <1 year of age and
pediatric patients 1-16 years of age. ,

. Inthe PRECAUTIONS, Pediatric patients 1-16 year of age sub- section the statement
regarding ==

Reviewer's comment: These changes are acceptable.

8. Proposed:

The text of the labeling changes proposed for the oral formulations and the injectable
formulations is identical.
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Reviewer’s comment: The sponsor should include in the DOSAGE AND ADMINISTRATION

i

Conclusions and Recommendations:

In response to a Written Request for Pediatric Studies and in order to obtain provide labeling
information on the use of famotidine in pediatric patients less than 1 year of age and obtain
pediatric exclusivity (as per FDAMA), the sponsor has performed and submitted three pediatric
studies. These studies involved pediatric patients less than 1 year of age who had symptoms
of gastroesophageal reflux disease (e.g., vomiting (spitting up), irritability (fussing)). The
studies include: a randomized, treatment withdrawal, clinical outcomes and safety study in
pediatric patients less than 1 year of age (Study 131); a pharmacokinetic study in pediatric
patients up to 1 year of age (Study 129); and a pharmacokinetic/pharmacodynamic study of
intravenous famotidine in pediatric patients less than 1 month of age (Study 136). Also, a
relative bioavailability study of oral tablet compared to oral suspension formulation in adults is
submitted (Study 130). A total of 71 patients, 12 of whom were less than 1 month of age, were
enrolled in these studies.

The sponsor has satisfied the requirements of the Written Request for Pediatric Studies and
pediatric exclusivity has been granted.

This application provides useful information regarding use of famotidine in pediatric patients
less than 1 year of age who have gastroesophageal reflux disease symptoms. Based on the
information provided in these studies, this application is approvable.

The sponsor should revise the labeling as described in the Labeling section above.

cC:
" NDA 19-462; 19-510; 19-527; 20-249; 20-958
HFD-180Division File
HFD-180/L Talarico
HFD-180/HGallo-Torres
HFD-180/KRobie-Suh
HFD-180/PLevine
HFD-180/JChoudary
HFD-180/LZhou
HFD-720/TPermutt
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MK-0208 Prot. No. 129
Famotidine Infant PK Study

4. Safety (Cont.)

Listing of Patients With Clinical Adverse Ex periences—Part |

APPENDIX

Table 38

-129-

Total
Daily ,
Age Dose
AN | {Days) | (mg) Adverse Experience Study Day Duration | Intensity | Serious
Part I Patients: Famotidine IV 0 to 3 Months ’
0201 42 |Off drug [Bowel sounds. abnormality 2 2days  {Mild
0302 21 |Off drug |Rash, diaper 2 3days  |Moderate
0303 20 L5 Vomiting | | day Mitd \
0304 27 1.8 [Premature ventricular contractions 1 Jdays  |Mild Nc Recovered
0305 | 35 |OfF drug [Edema, facial 2 12days  Mild N° Recovered
Off drug [Edema., orbital 3 idays  |Mitd N
Off drug|Edema, swelling 3 Ndays  [Mild ;\'0 Recovered
Off drug {Cardiovascular disorder 3 11days  {Severe NO Recovered
Off drug ([Edema, swelling 3 Hdays  [Mild NU Recovered |
Off drug {Bowel sounds. abnormality 3 9days  [Mild 0 Recovered ’
Off drug [Respiratory disorder 3 11 days  [Severe st‘cavered
Part 1 Patients: Famotidine IV 3 to 12 Month orered
oo 162 ; Off drug |Fever 2 8hrs Mild Defini
efinicly o
0313 132 | Off drug (Seizure disorder 2 Smins  [Moderae Deﬁnilgli :3: N Recovered
OIf drug [Edema laryngeal 2 Tday - [Moderate Dcﬁnilel;' not -\'3 ‘RCEOWM
Data Source: [4.9] : Recovered
!
Table 39
Listing of Patients With Clinical Adverse Experiences—Part Ii
Total
Daily
Age Dosc
AN | (Daysy | {mg) Adverse Experience Swdy Day | Duration | Iniensity | Serious | Drug Related | Discontinued Quicome
Part I1 Patients: 0.25 mpk IV (or 0.5 mg/kg P.0./0.25 mpk IV (0.5 mgfkg P.O.)
3003 24 1.8  |Bradycardia 3 2 days Moderate No  |Probably not No Recavered
1.8 |Hypoventilation 3 2 days Moderate No  [Probably not No Recovered
3008 110 56 [Diarhea 3 3 days Moderate No  [Definitely not No Recovered
56 Fever 7 5 days Moderaie No  IDefinitely not No Still present
Off drug [Septicemia 11 | day Severe Yes  |Definitely not No Recovered
Part I1 Patients: 0.25 mg/ky TV (or 0.5 mg/kg P.OJ0.5 mg/kg 1YV (1.0 mg/kg P.O.)
1006 30 1.4 |Urinary tract infection 3 4 days Moderate No  [Definitely not No lS(ilI present
1.4 {Hypotension 3 0 days Severe Yes  [Definitely not No ‘Recovered
Off drug |Septicemia 1l 2 days Severe Yes  |Definitely not No éSli” Present
Off drug |Death 12 Severe Yes  |Definitely not !
2004 78 1.0 [Bradycardia I 2 seconds  [Mild No  |Probably not No :Recovered
3007 275 7.4 INervousness 5 6 days Mild No  [Definitely not No iRecovered
74 |Unnary tract infection 5 I day Mild No  |Definitely not No Sull present

Data Source: [4.93
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CHEMIST'S REVIEW I1. Organization: HFD-180

2. NDA Number:19-462

3. Name and Address of Applicant (City & State): 4. AF Number:
Merck &Co., Inc.
P.0.Box 4, BLA-20
\West Point PA 19486-0004
Supplemeni(s)

. Name of Drug: 7. Nonproprietary Name: Number(s) Date(s)
|I6Depcid ® Famotidine , SES8-030
8. Supplement Provides for: information regarding the bioavailability of the 9. Amendments and Other (Reports,
investigational famotidine oral formulations used in these studies. Additional etc.) Dates:
information on the safety of famotidine is provided as well as CMC information. | None

10. Pharmacological Category: . 11.How Dispensed: [12. Related IND/NDA/DMF(s):

H, receptor antagonist Rx NDA 19-462, NDA19-527 _IND18:888|
13.Dosage Form: 14. Potency A
Oral suspension 1 mg/ml; 5 mg/ml

15.Chemical Name and Structure:
See NDA 19-462

16. Records and reports.

Current
Yes No __

Reviewed

Yes _No

17. Comments:

ound in the approved NDA 19-527.

information

cc: NDA 119-462

HFD-180/Div File

HFD-181/PLevine

HFD-180/LTalarico

HFD-180/MYsern

R/D init by:LZhou

typist:/MY/ c:/word/supp/19462SE030.1mydoc

The pediatric formulation that will be used is the / ==— famotidine Oral Suspension (marketed formulation). The
|?1anufacturers and packagers have not been changed and the specifications and methods are the same as those

The request of the company for a Categorical Exclusion for the requirements to prepare an Environmental Assessment
under 21CFR 25.31(b) seems appropriate based on the data provided. SEE Review Comments for additional

18. Conclusions and Recommendations: From the point of view of CMC this supplement can be approved.

19.Reviewer

Name: Signature

Date Completed:
June 18, 2001

Form FDH 2266 (7/75) ALT R
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Clinical Pharmacology and Biopharmaceutics Review

NDA: 19-462/SE8-030 Submission Date: August 28, 2000
Name: Pepcid® (Famotidine) tablets, oral suspension and injection

Sponsor: Merck & Co., Inc., West Point, PA 19486

Type of Submission: Supplemental NDA Reviewer: Shinja R. Kim, Ph.D.

Background: Famotidine is an H,-receptor antagonist, currently approved to treat peptic ulcer
disease, hypersecretory syndromes, and gastroesophageal reflux disease (GERD) in adults and
children 1 to 16 years of age. This supplemental NDA is submitted for an approval of uses this
drug in infants 0 to 12 months of age. The studies were performed in accordance with a Written
Request from the Agency that was issued on 21-Dec-1999 and amended on 08-Jun-2000.

Based on the study results, the sponsor proposed revisions to labeling, and they are provided in
Attachment I along with this reviewer’s comment. ’

Overall summary of PK studies: (1) Plasma clearance (Clt) was reduced and elimination half-life
was prolonged in pediatric patients 0-3 months age compared to older pediatric patients; Clyand
ty; for 0-1 month, 0-3 months and >3-12 months ages were found to be 0.13 +0.06 L/hr/kg and
10.5+5.4 hrs, 0.21 £0.06 L/hr/kg and 8.1 £ 3.5 hrs, 0.49 £ 0.17 L/hr/kg and 4.5 + 1.1 hrs,
respectively. On the other hand, clearance in pediatric patients >3 months-1 year of age was
similar to that seen in older pediatric patients (1-15 years old). (2) The duration of effect of
famotidine on gastric pH and acid suppression appeared to be longer in younger pediatric patients
(e.g., <1 month of age) than in older pediatric patients, and suggests that this effect was due to the
decreased clearance in these pediatric patients. (3) The mean bioavailability in pediatric patients
<1 year of age was 0.42 which was similar to older pediatric patients and adults. Detailed study
results are provided in Attachment I1.

Comment: The proposed modification in Jabeling by the sponsor appears to be adequate per
CPB standpoint, except the statement of *
—e—. (see pages 2-3, modified labeling and the comment). In addition, the sponsor
successfully completed pediatric studies in <1 year old patients in accordance with (amended)
Written Request from the Agency that was issued on 08-Jun-2000, with respect to CPB related
issues.

Recommendation:

This submission is acceptable from the Clinical Pharmacology and Biopharmaceutics perspective
provided that the sponsor agrees to the labeling change proposed (pages 2-3) by the Agency.
Please forward the recommended modified labeling to the sponsor.

Shinja R. Kim, Ph.D.,
Division of Pharmaceutical Evaluation 11

Suresh Doddapaneni, Ph.D., Team Leader

cc: NDA (19-462), HFD-180 (Division File, Levine), HFD-870 (KimSh, DoddapaneniS,
MalinowskiH), CDR (Zom Zadeng)




Attachment 1

The sponsor revised labeling (underlined) are shown below (limited to CPB related changes)
followed by this reviewer’s comment where needed:

CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS
Pharmacokinetics

Table 6 presents pharmacokinetic data from clinical trials and a published study in pediatric
patients (<1 year of age; N=27) given famotidine 1.V. 0.5 mg/kg and from published studies of
small numbers of pediatric patients (1-15 years of age) given famotidine intravenously. Areas
under the curve (AUCs) are normalized to a dose of 0.5 mg/kg 1. V. for pediatric patients 1-15
years of age and compared with an extrapolated 40 mg intravenous dose in adults (extrapolation
based on results obtained with a 20 mg 1. V. adult dose).

Table 6
Pharmacokinetic Parameters® of Intravenous Famotidine
Age Area Under Total Volume of Elimination
{(N=number of | the Curve (AUC) | Clearance (Cl} | Distribution (Vd) | Half-life (T;)

patients) (ng-hr/mL) (L/hr/kg) (L/kg) (hours)
0-1 month® NA 0.13+0.06 14+04 105+54
{(N=10)
0-3 months’ 2688 + 847 0.21+0.06 1.8:+03 81+3.5
{(N=6)
>3-12 months® 1160 + 474 0.49 £ 0.17 23+0.7 45+ 1.1
(N=11)
1-11 yrs (N=20) 1089 + 834 0.54 034 2.07 + 149 3.38 +2.60
11-15 yrs (N=6) 1140 + 320 048 +0.14 1.5+0.4 23+04
Adult (N=16) 1726 0.39+0.14 1.3+£0.2 2.83+£0.99

*Values are presented as means + SD unless indicated otherwise.
®Mean value only.
‘Single center study.

‘Multicenter study.

Plasma clearance is reduced and elimination half-life is prolonged in pediatric patients 0-3
months of age compared to older pediatric patients. ilsme=w The pharmacokinetic parameters
for pediatric patients, ages >3 months = 15 years, are comparable to those obtained for adults.

Bioavailability studies of 8 pediatric patients (11-15 years of age) showed a mean oral
bioavailability of 0.5 compared to adult values of 0.42 to 0.49. Oral doses of 0.5 mg/kg achieved

AUCs of 645 £ 249 ng-hr/mL and 580 + 60 ng-hr/mL in pediatric patients <1 year of age
(N=5) and pediatric patients 11-15 years of age, respectively, compared to 482 + 181 ng-hr/mL in
adults treated with 40 mg orally.

{===| Five published studies (Table 8) examined the effect of famotidine on gé“évf;ﬂic pH and
duration of acid suppression in pediatric patients. While each study had a different design, acid
suppression data over time are summarized as follows:

‘NDA 19-462 : 2



Table 8

Dosage Route Effect® Number of Patients
(age range)
0.5 mg/kg, single dose | L.V. Gastric pH >4 for 19.5 hours 11 (5-19 days)
' (17.3.21.8)°

0.3 mg/kg, single dose | 1.V. gastric pH >3.5 for 8.7 + 4.7° 6 (2-7 years)
hours

0.4-0.8 mg/kg I.V. gastric pH >4 for 6-9 hours 18 (2-69 months)

0.5 mg/kg, single dose | I.V. a>2 pH unit increase above 9 (2-13 years)
baseline in gastric pH for >8

| hours

0.5 mg/kg b.i.d. LV, gastric pH >5 for 13.5 + 1.8 4 (6-15 years)
hours

0.5 mg/kg b.i.d. oral gastric pH >5 for 5.0+ 1.1° 4 (11-15 years)
hours

values reported in published literature.

*Means + SD.

‘Mean (95% confidence interval)

The duration of effect of famotidine 1.V. 0.5 mg/kg on gastric pH and acid suppression was
shown in one study to be longer in pediatric patients <1 month of age than in older pediatric
* patients.- ' ‘ , —

X

v s B e Ve —This longer
--dura’uon of gastnc ac1d suppressmn is consnstent with the decreased c]earance in pediatric patlents

- <3 months of age (seé Table 6).

S e, LV

03

N

Comment: T he study result (Protocol 129) for 0-3 months of age patients does not support, as .
per the sponsor claims, therefore, the statement is crossed out (i.e., should bé a’eleted) OIher
sentences can be rearranged as shown above.

PRECAUTIONS

Pediatric Patients <1 year of age

Two pharmacokinetic studies in pediatric patients <1 vear of age (N=48) demonstrated that
clearance of famotidine in patients >3 months to 1 year of age is similar to that seen in older
pediatric patients (1 == 15 years of age) and adults. In contrast, pediatric patients 0-3 months of
age had famotidine clearance values that were 2- to 4-fold less than those in older pediatric
patients and adults. These studies also show that the mean bioavailability in pediatric patients <1
vear of age after oral dosing is similar to older pediatric patients and adults. Pharmacodynamic
data in pediatric patients 0-3 months of age suggest that the duration of acid suppression is longer
compared with older pediatric patients, consistent with the longer famotidine half-life in pediatric
patients 0-3 months of age. (See CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS,
Pharmacokinetics and Pharmacodynamics.)

NDA 19-462 3
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Attachment I1

Protocol Title (P130): Relative bioavailability of the famotidine suspension 1 mg/ml and
marketed Pepcid 40-mg tablets.

Objective: To assess the relative bioavailability of 40-mg oral famotidine suspension (1 mg/ml)
and the 40-mg marketed Pepcid 40-mg tablets.

Study design: Open, randomized, 2-period crossover study in 24 healthy males or nonpregnant
females (18-45 years of age) to determine the relative bioavailability of the famotidine oral
suspension (1 mg/ml) and the PEPCID tablet. Following the single dose of each formulation,
subjects were confined for 48 hours for plasma collection. Each treatment period was separated
by at least 7 days and the total duration of the study was about 4 weeks.

Clinical supplies:

Treatment A - PEPCID™ 40-mg (marketed) tablet

Treatment B - Marketed product, PEPCID™ Oral Suspension in a bottle containing 400-mg
famotidine powder that was constituted according to the market label and diluted with
=== "liquid formulation to make a concentration of 1 mg/ml. was provided
by the sponsor in market containers. The drug formulation and clinical lot numbers are listed in
the table below:

Produei Potency Farmmlztion Numb«erj
PERC D Himyg | Tmme—
PEPCIY> . ) 40 my T——
T PEPCIER Fr inal Suspension 2000 my WiGtsd ] PR
- By~ /bl I NiA l A P34 P
I

Data Svuree: Mot spplicable
Evaluation Criteria:

PK: Blood samples were drawn att=90,0.5,1,1.5,2,2.5,3,4,6,9, 12, 16, 24, 36 and 48 hrs
post dose to determine famotodine plasma concentration. Plasma AUCg.45 (ngehr/ml), plasma
Coax (ng/ml), and plasma T, (hours) were derived from plasma samples for each treatment.

Analytical Methodology

Assay Method: LC/MS/MS

Assay Sensitivity: LOQ of-eng/mL for plasma( : N
Accuracy and Precision: Between-run accuracy for p]asma famotldme ranged from 1.0 fo 8. 8%,
and the precision ranged from 5.7 10 12.2%, respectively.

Data analysis: AUC values were natural log-transformed and analyzed using an ANOVA model
appropriate for a 2-period crossover design with factors for treatment, period , subjects within
treatment sequence, and treatment sequence. The geometric mean famotidine AUC ratio
(suspension/tablet) was estimated by exponentiating the least squares between-treatment
difference obtained from the ANOVA. A 95% confidence interval for the between-treatment
AUC difference was obtained using the mean square error from the ANOVA and referencing a t-
distribution with 22 degrees of freedom. These limits were exponentiated to obtain the 95%
confidence interval for the geometric mean AUC ratio. C,,,, was analyzed similarly. T }WQ

NDA 19-462 . ) 4
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analyzed in exploratory fashion. A distribution-free 95% confidence interval for the median
difference (suspension-marketed tablet) was calculated using Hodges-Lehmann estimation.

Results: Mean plasma concentration of famotidine and the summarized PK results are shown in
the figure and table below, respectively.

Mean plasma concentration of famotidine foliowing a single dose of PEPCID™ 40-mg tablet or
40-mg famotidine 1 mg/ml suspension (N=24)

3

—s— A (Tablet)
—8— B {Suspension)

Famotidine Concentration {ng/mL.}

L i

0 4 - B 12 16 20 24
Time (h}

Geometric means of PK parameters of famotidine following a single dose of PEPCID™ 40-mg
tablet or 40-mg famotidine 1 mg/ml suspension (N=24)

Tablet Ratin
c A {BaAy p-Yalue
THLY 4363 IR HIERD]
CO134E 1470 10% HIX SR I 1159 G328

1.5 260 (.28 BRI 1223
(b
* Median.
© Diffesence (B - A} based on Hodges-Lehmann estimation.
¥ Distribution-free confidence inderval, hased on Haodpes-Lehmann extimation.

Conclusion: The famotidine 1 mg/mi suspension and the PEPCID™ 40-mg tablet were similar
in their bioavailability based on the geometric mean ratios and 95% confidence intervals

(suspension/tablet) for the plasma AUC and C,,, of famotidine (the agency recommends to use
90% CI).

NDA 19-462 5
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Protocol Title (P129): Pharmacokinetics of Famotidine in Infants Up to 1 Year of Age
Objective(s):

Part I:

Primary: To compare the plasma clearance of famotidine in infants ages 0 to 3 months to
that seen historically in older children.

Secondary.: (1) To compare the plasma clearance of famotidine in infants ages 0 to 3 months
to that seen in infants ages 3 to 12 months. (2) To compare the plasma AUC after administration
of famotidine oral suspension in infants ages 0 to 12 months to that seen historically in older
children. (3) To assess the relationship between famotidine plasma clearance and age and
estimated creatinine clearance. (4) To explore, when possible, the pharmacokinetic-
pharmacodynamic relationship for famotidine, following a single intravenous dose of 0.5 mg/kg
of famotidine, in patients who require intragastric catheterization for other clinical indications.

Part II:

Primary: To assess the plasma concentration profile following single and repeat doses of
famotidine at 2 dose levels in infants ages 0 to 12 months.

Secondary: (1) To evaluate the safety of famotidine following single doses and steady state.
(2) To explore the relationship between famotidine plasma AUC and trough plasma concentration
and dose after repeat-dose administration. (3) To assess the relationship between famotidine
plasma AUC and age and estimated creatinine clearance. (4) To explore, when possible, the
pharmacokinetic-pharmacodynamic relationship following single doses and repeat doses (i.e.,
steady state).

Study Design:

Part I: multicenter, open study in 24 infants. A sing]e intravenous dose of famotidine (0.5 mg/kg)
was administered over 2 minutes to infants ages 0 to 3 months (Group I) and ages >3 to 12
months (Group II) and an oral dose of 0.5 mg/kg was given to infants ages 0 to 12 months (Group
).

Part 1I: multicenter, multiple dosing up to 8 days in 12 infants ages 0 to 12 months. Infants were
randomly assigned to receive repeat doses at 1 of 2 possible dose levels.
e Treatment I: 4 infants received 0.25 mg/kg 1V single dose (Day 1) followed by 0.25
mg/kg IV on Days 2-8. 2 infants received 0.5 mg/kg P.O. single dose (Day 1) followed
by 0.5 mg/kg P.O on Days 2-8.
o Treatment lI: 4 infants received 0.25 mg/kg IV on Day 1 and 0.5 mg/kg/ IV on Days 2 to
8, one infant received 0.5 mg/kg P.O on Day 1 and 0.5 mg/kg IV on Days 2 to 8, and one
infant received 0.5 mg/kg P.O on Day 1 and 1 mg/kg P.O on Days 2 to 8.
The dose interval on Days 2 to 8 was once daily for infants ages 0 to 3 months and twice daily for
infants >3 months of age.

NDA 19-462 6



Clinical supplies:

Trademark
Product Name Patency  No. Formulation No.
Part |
Famotidine 1V PEPLIID sl WPR-GH . .________’
Enjection
Famotdine for PEPCER™ 300 my WP-GHFL WP-GG10A, —————
oral suspension | Oral WP-GHIB e
Sugpension . ’
Pat 11 : |
Farotidine for PEPCID™ SO0 g WP-(G630 ISV e
oral suspensian [ Oral ‘
Suspension
Fansotidine PEP{ID™ 240 sy WP-G653 e ————
injection Injection
Prensixed
e ————

Daa Source: Not Applicable

Evaluation Criteria:
Part 1:

PK: Blood specimens collected at t =-0.25 (predose) and 0.25, 1, 2, 4, 8, 12, 24, and 36
hours post infusion (no 2 & 8 hr blood collections in infants who weighed < 2 kg). Urine samples
time intervals: -0.25 to 0 hours, 0-4, 4-8, 8-12, 12-24, 24-36 hr.

PD: Patients in Groups I and Il, mean gastric pH was measured at t =-0.25, 0.25, 0.5, 1, 2, 4,
8,12, 24, 36 hr. Gastric pH was measured by pH probe and by chemstrip.

Part 1}: .
PK: Blood samples following IV dosing att =-0.25, 0.25, 0.5, 1, 4, 8, 12, 24, and 36 hr
postdose (no 8 hr blood collections in infants who weighed <4 kg). Following oral dosing, blood

samples were obtained at -0.25 (predose) and 0.5, 1, 2, 4, 8, 12, and 24-hr.
Urine samples time intervals: -0.25-0, 0-4, 4-8, 8-12, 12-24, 24-36 hr.
PD: Gastric pH was measured at t = -0.25, 0.25, 0.5, 1, 2, 4, 8, 12 and 24 hr.

Analytical Methodology

Assay Method: LC/MS/MS

Assay Sensitivity: LOQ of 'se= ng/mL using ~ uL plasma and _ng/mL using,,__ 1L urine.
Accuracy and Precision: Between-run accuracy for plasma and urine famotidine ranged from -3
t0 2.1%, and -10.7 to 9%, respectively, and the precision ranged from 6.2 to 11% arid 6:to 11.9%,
respectively.

Statistical Analysis:
PK:

Part I: The primary hypothesis (i.e., plasma clearance will be 3-fold less in infants ages 0-3
months than that in older children) was tested by comparing log-transformed plasma clearance
following single-dose 0.5 mg/kg 'V for infants aged 0 to 3. months and older children using a 2-
sample t-test. The secondary hypothesis (plasma clearance will be 3-fold less in infants ages 0-3
months than that in >3-12 months) was tested by comparing log-transformed plasma clearance
following 0.5 mg/kg 1V for infants aged 0 to 3 months and infants >3 to 12 months of age using
an ANOVA model with a factor for age group. Log-transformed AUC following single-oral dose
of 0.5 mg/kg was compared for infants aged >3 to 12 months and older children using a 2-sample
t-test. When the variances for the 2 groups being compared were significantly different, a 2-
sample t-test using unpooled variances with Satterthwaite’s approximation.

Part II: Estimates of AUC were obtained using an ANOVA model.

NDA 19-462 7



PD: No formal statistical evaluation of pH was performedue to the small number of infants
assessed. The time course of pH was graphed for each infant. Change from baseline was
calculated for infants at each time point and presented.

Results: 23 and 11 patients were completed for part I and 11, respectively.

Part I: Mean plasma concentration of famotidine in infants is shown in Figure 1. PK parameter
values for infants (from Part 1), older children and adults (from literature data) are listed in Table
1. Table 2 listed PK parameter values for infants aged 0-12 months (Part I, Group I1I) and older
children from literature. Also, plasma clearance is shown in Figure 2 with respect to age.

Figure 1: Mean plasma concentration of famotidine in infants aged 0-3 months and >3-2 months
following a Single 0.5-mg/kg IV Dose(left), and in Infants Aged 0-12 Months Following a Single
0.5-mg/kg Oral Dose (right).

1000 T T T T T T E 100 T T T T T

——{reep | (9-3 months): net per Bme p2
—&— Growp 1 £3-18 months): neatid-H per time pt

=& Group HE; n=4-3 per time pt l ]

144

1

Famotidine Comeentration (ng/ml.}
Famotidine Concentration (ng/ml.)
=

O

tn

10 15 20
Timne ihr) Time (hr)

Table 1. Famotidine Pharmacokinetic Parameters in Infants Following a Single 0.5-mg/kg
or 0.3 mg/kg IV dose.

5-19 Days® 0-3 Mo >3-12 Mo Children ~ adults Group I vs
(n=10) Group | Group 11 1.1-129Yr° | 2332 Y Group 1l
(n=6) n=11) (n=22) (n=16) (p-values)
AUCy...
(ng*hr/mb) - 2688 +847 | 1160+474 | 1089 +834 | 1726 +490° <0.01
CL,(L/hr/kg) | 0.13£0.06 | 0.21 £0.06 | 0.49+0.17 | 0.52+0.34 0.39+0.1 <0.01
CL, (L/hr/kg) | 0.09%0.06 | 0.1520.04 | 0.31+0.13 | 043+0.24 0.27%0.] <0.0]
V4 (L/kg) 14104 1.8§+0.3 23+0.7 19+15 1.3+0.5 0.064
ty (hr) 10554 8.1+3.5 45+1.1 33£25 2.83+1.0 <0.01

?Protocol 136
®Literature data
“Value based on extrapolation from a 20 mg (~0.28 mg/kg I'V) dose to a 40 mg IV dose.
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Table 2. Geometric Means (95% Confidence Intervals) of Pharmacokinetic Parameters for
Famotidine in Infants Aged 0 to 12 Months and Children Aged 11 to 15 Years Following a Single
0.5-mg/kg Oral Dose of Famotidine.

Growp 11 Geometric Means
[afants Chaldren Ratse
{010 12 Mo} Aged 1 te 18 ¥ | {Infants Children]
{n=5} (=8 G5%, {1 p-¥alue
AUC,  togshrml) 600 5% 1.06 >.25
(384, 987} (523 632) (LY, 167
Lo tngiml T2 D3 .34 {141
(od 083} {837, 1132 10,03, 106y
T (B0 24 23 -2 1.260
{1040 (2.1.294 (1.2, 1.9
Halélife chsj 582 213 N EXIEH
{4.64, 7.2%) {1.78, 2.55) {208, 1.643
¢ Meitian.
! Difference (infants - childreny sod distribution-free 95%, confidence interval based on Haodyes-
Lehmann ssnmation.
f Observed mintmum and maximan values,
! Repurted minsewm and meximun valoes.

Note: Arithmetic mean * SD for AUC,... for Group 11 and older children are 645 + 249
and 579 + 66 ng*hr/ml, respectively.

Figure 2. Individual Values of Plasma Clearance (L/hr/kg) With Geometric Means (¢ ) and 95%
Confidence Intervals in Infants Aged 0 to 12 Months and Children Aged 1.1to 12.9 Years
Following a Single 0.3-mg/kg or 0.5-mg/kg 1V Dose” of Famotidine

Infants Infants : Children
G- 3 mo. L :
1.4 : : .
.,‘Q“mryy'
L2 -
— lof T
= .
=< e,
i OE[ M\ \\
= ‘ oy \ ‘
= 0.6 . . 3 o \ N
T, )
o4r \
02l o
0.0 T T T T T LIS S S B S T T T T T T T T
4] 30 60 90 180 270 2 6 L0 13
Days Days Years

Age

*Infants received 0.5 mg/kg I'V; children received either 0.3 mg/kg IV or 0.5 mg/kg IV.
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Part II:

Figure 4. Mean plasma concentration profiles (dose- corrected) of famotidine in infants aged 0

to 12 months following single and multiple iv doses.

[REt:A]
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Eamuotidine Concentratian {n wml

—B—Mt;lizpic- e (13 mgekg, nr s ar $)

s 3

i
NN S
f}%—l\q .

Treatment 1 3

Timue ey

Time (b}

3z 4

Table 3. Least Squares Geometric Means (95% Confidence Intervals) of AUC (1) for
Famotidine in Pediatric Patients Aged 0 to 12 Months Following Single and Multiple Doses of
0.25 mg/kg 1V (0.5 mg/kg P.O.) or 0.5 mg/kg 1V (1 mg/kg P.O.)

Single or

Dose

[.east Sguares Lstimate?

Ratio (A/B}

Muliple Dose (mgksy N 195% ChH 90% C1y p-Vahie
Single dose Q25 1V = 03 P.0. By 12 11342 1.40 0.010
(9409, 1367 3) {1.14,1.72)
D5V (Ay 17 13872.1
(1357.6. 1855 4}
Muliiple dose 0251V + 03 PO (BY 6 11907 268 0012
{7520, 1883.) {1.56. 4.62)
D5 IV + LOPQ. (A} 3 3196.1
. {1933.5, 3281.3)
Single dose (binavailability 0.5 IV (BY e 14883 -
estimate)
0.5 P.O.(A¢ 5 6220 .42
(0.29. 0.60Y
Multiple dose (accumulation¥AY [023 1V - 0.5 PO 6 1266 L -
.7, 1477
Single dose (B} 0.25 1V + 0.5 PO 6 1253

AUCs_ for single-dose comparison and ALC G-t form ultple-dose comparise
For all analyses except accumulation. the ANOVA includes REC A5 & OV
age of all mfants fncluded in the analysis.

{B} indicates denominator for between-dose COMPATISON.
{A) indicates numerator for herween-dose comparison.
Ninety-five percent confidence interval.

ariate, estimates represent the expected ALIC based on the

Pharmacodynamics: 6 infants had pH measurements done (part 1 and 11), and the results are
presented in Table 5 and Figure 5.
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Table 5. Individual Values of Measurements of Gastric pH Over 24 Hours in Infants Aged 0 to

12 Months Following Single and Multiple Doses of Famotidine (results found by the sponsor).

Fopcentzer of Ticne ol | Mumber of Flours pld
e ) s gl Moetaving
AN | Do | Dy JLEE pli Entervil g’ 34 >4
ils 126 i 15 akp 1V RN D 20,238 b 1 g 2423
1 17 P[RRk IV A4 N 359 he TG 524 2656 2R
san2 3% i .25 mgiiyg 1V Ak D1 62 e 19 106 .02 402
HHO % i SZE g 30 U 2508 4r 46.8 Sy 1.2% 14w
Liltsh 3 H Eh 0 e 2EAG Sie 1) I RE: RAns 243
[ELES) k] 4 X U 3807 By Hod LW 34,04 3597
T Cadidated a5 ol Bt pli: Al mr. of homes p msondlorad - sote thal depeaumator dilless foas patient W pateail.
' $ 7% pk skl o ol henies pH oondtoresl - s Dl dlenesndnatos dilless fros patient W pedid.
P plf gnonitersd fer 224 e,

Figure 5. Individual Gastric pH Profiles for Infants Aged 0 to 12 Months Following

Single/Multiple IV Doses of 0.25 mg/kg IV or 0.5 mg/kg Famotidine.
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Two infants, AN 401 and 1010, had baseline pH of 4.0 or less. The sponsor claimed that ‘e

data does not support as claims (see Figure 5).

=== However, the

Conclusions:

Famotidine systemic and renal clearance were reduced and half-life was prolonged in infants
0 to 3 months of age compared with the corresponding values in infants >3 to 12 months of
age and previously reported studies in children older than 1 year and adults.

AUC, C,..« and T .. values after oral administration of 0.5 mg/kg in infants were comparable
to corresponding values in previously reported studies in children 11-15 years of age, while,
half-life was significantly longer in infants aged 0-12 months compared to that in children’
aged 11-15 years (Table 2). However, it appears that PK parameter values among >3-12
months, 1.1-12.9 years and adults were similar as shown in Table 1. :
Based on between-patient comparisons, AUC was increased 1.4-fold following single 0.5-
mg/kg IV (or 1.0-mg/kg P.0.).doses compared with 0.25-mg/kg IV (or 0.5-mg/kg P.O.)
doses. The corresponding increase in AUC following multiple dosing was 2.7-fold.

There was no evidence of accumulation with the 0.25-mg/kg I'V or 0.5-mg/kg P.O. dose
based on AUC.

The systemic bioavailability of famotidine in infants is approximately 42% based on
between-patient comparisons after I'V and oral dosing.

The effect of famotine, measured by gastric pH, appears to be not conclusive.
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Protocol Title (P136): Pharmacokinetics and Pharmacodynamics of Famotidine in Infants.

Objectives: (1) Characterization of the PK of famotidine in infants compared to older infants
and children. (2) Determination and characterization of the PK-PD relationship for famotidine in
patients with a low initial intragastric pH. (3) Use of the PK and PD data to project famotidine
dosing regimens in infants.

Study Design: This was an investigator initiated study and was not sponsored by Merck & Co.,
Inc. Merck & Co., Inc., obtained the primary data from the investigator and provided the
analyses in this report in response to the FDA Written Request for pediatric studies for
famotidine. This was open-label study in 12 infants 5 to 19 days old. An administered dose was
a single intravenous famotidine, 0.5 mg/kg over 15 minutes (used marketed I'V formulation of
PEPCID) and subjects were observed for 24 hrs.

Evaluation Criteria: :

PK: Blood was collected at predose and 0.5, 1, 2, 6, 12, and 24 hours after the end of the
infusion for infants weighing =1200 grams. For infants weighing between 800 and 1200 grams,
blood was collected at predose and 1, 4, 12, and 24 hours after the end of infusion. Urine was
also collected for the following intervals: -2-0 hr (predose) and 0-4, 4-8, 8-12 and 12-24 hrs
postdose. The following PK parameters were calculated by analyzing blood and urine samples:
plasma clearance (CL), renal clearance (CL,), half-life (t,,), volume of distribution (Vd,,),
extrapolated concentration at time zero of a bolus dose (C,), and fraction of dose eliminated
unchanged in urine (F.).

PD: Intragastric pH readings were recorded prior to famotidine admlmstratlon every 5
minutes during infusion, 5, 10, 15, 45 minutes and 1, 1.5, 2, 3, 4, 6, 12, 16, and 24 hours after the
end of the infusion. These gastric pH data were ana]yzed by MRL as speCIf' ied in the FDA
Written Request for pediatric studies for famotidine.

Analytical Assay: The sponsor reported that famotidine was analyzed by HPLC-UV, and the
method had an LOQ of ™ a1g/mL in plasma and === 1g/mL in urine. No accuracy/precision
results were submitted.

Statistical analysis:

PK parameters were compared between infants aged 5 to 19 days old (neonates) and
historical data in older children using natural log-transformed data and evaluated in an ANOVA
model having a factor for age (infants, older children).

Summary statistics for pH change from baseline were calculated at each time point using the
Wilcoxon rank-sum test. Mean and median percent of time and number of hours pH was above 3
and above 4 were calculated. 95% confidence intervals for mean percent of time and mean
number of hours were calculated.

Results 10, 11 and 12 patients completed for PK, PD and safety determination, respectively.

PK and PD: Results are presented in tables and figures.

. NDA 19-462 13



Mean Famotidine Plasma Concentrations (left panel) and the Mean Gastric pH Over Time (right
panel) in Infants Aged 5 to 19 Days Following a Single 15-Minute 0.5 mg/kg IV Dose of -

Famotidine.
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Geometric Means (95% Confidence Intervals) of PK Parameters of Famotidine in Infants Aged 5
to 19 Days and Children Aged 1.1 to 12.9 Years Following a Single 1V Dose

Infants Aged Children Aged
$ to 19 Days’ 1110129 Years' Ratio {Infants
{10y n=22) Childeeny p-Value
Plasma clearance {1./hrikg 0.12 0.42 0.28 <001
{0.07, 0.18) (.31, 0.36) {0.16. 0.48)
Renal clearance {L/hrke) 048 0.3% .20 (.01
(0.05. (L11) (0.26, 0.53) (0.12,0.35)
Elimination half-life (hr) a3 27 359 (.01
£6.5. 14.0) {2.0.3.4) {2.25, 3.71}
Steady state distribution velume (L&} 1.29 [.53 0.84 .23
£1.02, 1.62) (F.11.2.10) {0.38. 1.2%)
Fraction eliminmed in urine (%) 66.3 67.6 .98 #0253
(321, 84.3) (53.7, 85.1) {070, 1.37)

0.5 mgikg over 13 minutes.

0.39 (D.34) L

¥ 0.3 marke holus or 0.5 mpikg over |5 minees.
Pharmacokinetic data after IV administration of famotidine o adulis showed mean (SD) values for plasma clearance of
wihe, elimination hali-life of 2.8 (1 3 hours, and steady state disiribution volume of 1.3 {0.2) 1.k, The range of mean
values for renal olearance was 0,16 10 0.27 and for Fraction eliminated in urine was 67 to 79%.
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Measures of Gastric pH Over 24 Hours in Infants Aged 5 to 19 Days Following a Single 15-
Minute 0.5 mg/kg 1V Dose of Famotidine (n=11)

Percentage of Time pH Number of Hours pH
>4 >3 =4 >3

Mean 80.6 88.9 19.5 21.6
(95% CIy | (71.3,89.8) (83.6, 94.2) (17.3,21.8) (20.3, 22.8)
SD 13.8 7.8 33 1.9
Median 84.2 88.4 20.4 21.4
Previous data showed that a single administration of 20 and 40 mg famotidine in
aduits inhibited acid sderetion for 10 to 12 hours. Historical data suggested that

single I'V doses of 0.3 and 0.8 mg/kg famotidine increased gastric pH to more than
3.5 for 6 to 9 hours in studies in children ages 2 to 7 years. A single 1V dose of
0.5 mg/kg famotidine 1ncreased pH for approximately 20 hours postdose in these
newborns.

CONCLUSIONS:

Famotidine systemic and renal clearance were reduced and half-life was prolonged in
neonates compared with the corresponding values in previously reported studies in children
older than 1 year and adults.

Administration of 0.5 mg/kg famotidine 1V to neonates increased gastric pH to > 4 for a
prolonged interval (20 hours), consistent with the prolonged elimination half-life in this
population.
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Food and Drug Administration
Rockville, MD 20857

NDA 19-462
NDA 20-752
NDA 19-527

Merck & Co., Inc.

Attention: Virginia G. Snyder
Manager, Regulatory Affairs
P.O. Box 4, BLA-20

West Point, PA 19486

Dear Ms. Snyder:

We acknowledge receipt of your October 25, 2002, submission on October 28, 2002, containing
final printed labeling in response to our June 06, 2002, letter approving the following
supplemental new drug applications.

NDA 19-462/S8-030 Pepcid™ (famotidine) Tablets,
NDA 20-752/S-005 Pepcid RPD (famotidine) Orally Disintegrating Tablets
NDA 19-527/5-024 Pepcid (famotidine) for Oral Suspension.

We have reviewed the labeling that you submitted in accordance with our June 06, 2002,
approval letter and we find it acceptable.

If you have any questions, call Paul E. Levine, Jr., R.Ph., Regulatory Health Project Manager,
at 301-827-7310. '

Sincerely,
{See appended electronic signature page}

Robert L. Justice, M.D., M.S.
Director
Division of Gastrointestinal
and Coagulation Drug Products
Office of Drug Evaluation 11
Center for Drug Evaluation and Research
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Division of Gastrointestinal & Coagulation Drug Products

REGULATORY HEALTH PROJECT MANAGER REVIEW

Material Reviewed

Sponsor: Merck Research Laboratories

Submission Date: October 25, 2002 (Final Printed Labeling)

Receipt Date: October 28, 2002

Application Number

Name of Drug

EDR address

NDA 19-462/SE8-030

Pepcid™ (famotidine)
Tablets

QS

NDA 20-752/SE8-005

Pepcid RPD™
(famotidine) Orally
Disintegrating Tablets

NDA 19-527/SE8-024

Pepcid™ (famotidine) for
Oral Suspension

Background and Summary Description:

Oral Pepcid was approved under NDA 19-462 on October 15, 1986; NDA 19-527 on
February 2, 1987; and NDA 20-752 on May 28, 1998; for the following indications:

1. Short term treatment of active duodenal ulcer

2. Maintenance therapy for duodena

active ulcer.

3. Short term treatment of active benign gastric ulcer

“* Note: The oral formulations share a common PL

1 ulcer patients at reduced dosage after healing of an

In a letter dated December 22, 1999, the sponsor informed the Agency that it no longer intended
to manufacture and sell Pepcid RPD® Disintegrating Tablets. The sponsor stated that it would
exhaust existing supplies of Pepcid RPD and would not return the drug to the market until a

supplement was submitted to and approved by the FDA.

On August 28, 2000, in response to our August 13, 1999, Written Request as amended on
December 20, 1999, the sponsor submitted efficacy supplemental new drug applications in
support of pediatric exclusivity for oral and injection products of Pepcid™ (famotidine). These
supplements provide for study reports in support of a six-month extension to patent protection




NDAs 19-462/SE8-030, 19-527/SE8-024, and 20-752/SE8-005
RPM Labeling review of FPL
Page 2

based upon pediatric exclusivity as well as information regarding the bioavailability of
famotidine. In addition, the sponsor proposed changes to the following sections of the approved
package insert: CLINICAL PHARMACOLOGY IN PEDIATRIC PATIENTS, PRECAUTIONS,
DOSAGE AND ADMINISTRATION, and ADVERSE REACTIONS sections.

In a letter dated June 28, 2001, the Agency notified the sponsor that the supplemental new drug
applications submitted August 28, 2000, were approvable. The Agency requested that the
sponsor submit draft labeling that contained revised text to the CLINICAL PHARMACOLOGY
IN PEDIATRIC PATIENTS, PRECAUTIONS, DOSAGE AND ADMINISTRATION and
ADVERSE REACTIONS sections

On August 10, 2001, the sponsor submitted revised labeling as an amendment to the
supplemental new drug applications, in response to our approvable letter, dated June 28, 2001.

In a letter dated June 06, 2002, the Agency notified the sponsor that the supplemental new drug
applications were approved, and requested that the sponsor submit final printed labeling (FPL)
" identical to the draft labeling.

On October 25, 2002, the sponsor submitted FPL in response to the approval letter, dated
June 06, 2002.

Review

The FPL (package insert) submitted October 25, 2002, identified as “7825036 June 2002”, was
compared to the currently approved labeling, approved June 06, 2002, and identified as
“78235X”  MarehXXXXX 20017,

The FPL (package insert) submitted October 25, 2002, is identical to the package insert in the
currently approved labeling except for the following changes. All deletions are indicated by

strikethroughs and all additions are indicated by underlines.

1. The following text has been deleted from the title on each page of the package insert.

Comment: This change is acceptable as it correlates with the sponsor’s vo'luntary decision not
to manufacture and sell Pepcid RPD® Disintegrating Tablets- as indicated in the
sponsor’s letter, dated December 22, 1999. ' :

2. The fourth paragraph under the DESCRIPTION section has been deleted as follows:
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Comment: This change is acceptable as it correlates with the sponsor’s voluntary decision not
" to manufacture and sell Pepcid RPD® Disintegrating Tablets as indicated in the
sponsor’s letter, dated December 22, 1999.

3. The second sentence of the first paragraph under the Pharmacokinetics subsection of the
CLINICAL PHARMACOLOGY IN ADULTS section of the package insert has been
revised as follows:

“The bioavailability of oral doses is 40-45%. PEPCID Tablets, and PEPCID for Oral
Suspension and-PEPCID-RPD Orally Disintegrating Fablets are bioequivalent.”

Comment: This change is acceptable as it correlates with the sponsor’s voluntary decision not
to manufacture and sell Pepcid RPD® Disintegrating Tablets as indicated in the '
~sponsor’s letter, dated December 22, 1999.

4. The second and third paragraphs under the Information for Patients subsection of the
PRECAUTIONS section has been deleted as follows:

Comment: This change is acceptable as it correlates with the sponsor’s voluntary decisiori not
.to manufacture and-sell Pepc1d RPD® Disintegrating Tablets as mdlcated in the ,
‘sponsor’s letter, dated December 22, 1999. v S T
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5. The first sentence of the fourth paragraph under the Nursing Mothers subsection of the
PRECAUTIONS section has been revised as follows:

“Ina double blmd-— randomized, treatment-withdrawal study, 35 pediatric patients <1 year
of ..

Comment: This minor editorial revision is acceptable.

6. The first sentence of the second paragraph under the Other subsection of the ADVERSE
REACTIONS section has been revised as follows:

“The adverse reactions reported for PEPCID Tablets may also occur with PEPCID for Oral
Suspension and-PEPCID-RPD-Orally Disintegrating-Tablets.”  — : ,

Comment: This change is acceptable as it correlates with the sponsor’s voluntary decision not
to manufacture and sell Pepcid RPD® Disintegrating Tablets as mdlcated in the
sponsor’s letter, dated December 22, 1999.

7. The Orally Disintegrating Tablets subsection of the DOSAGE AND ADMINISTRATION
section has been deleted as follows:

Comment ‘This change is acceptable as it correlates with the sponsor’s voluntary decision not”
* "to manufacture and sell Pepcid RPD® Disintegrating Tablets as indicated'in the
‘'sponsor’s letter, dated December 22, 1999. :

8. Under the HOW SUPPLIED section, the following text has been deleted: -

No. 3553 — PEPCID RPD Orally Disintegrating Tablets, 20 mg, are pale rose colored,
hexagonal-shaped, lyophilized tablets measuring 13.1 mm (side to side) and 15.2 mm (point to
point), with a mint flavor. They are supplied as follows:

NDC 0006-3553-31 unit dose package of 30

NDC 0006-3553-48 unit dose package of 100

NDC 0006-3553-28 unit dose package of 100. -
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No. 3554 — PEPCID RPD Orally Disintegrating Tablets, 40 mg, are pale rose colored,
hexagonal-shaped, lyophilized tablets measuring 15.9 mm (side to side) and 18.4 mm (point to
point), with a mint flavor. They are supplied as follows:

NDC 0006-3554-31 unit dose package of 30

NDC 0006-3554-48 unit dose package of 100.

Comment: This change is acceptable as it correlates with the sponsor’s voluntary decision not
" to manufacture and sell Pepcid RPD® Disintegrating Tablets as mdlcated in the
‘sponsor’s letter, dated December 22, 1999. . ’

9. Under the first sentence of the Storage subsection of the HOW SUPPLIED section, the text
has been revised as follows:

“Store PEPCID Tablets and-PEPCID-RPD-Orally Disintegrating Tablets at 25°C (77°F);

excursions permitted to 15-30°C (59-86°F) [see USP Controlled Room Temperature].

Comment: This change is acceptable as it correlates with the sponsor’s voluntary decision not .
to manufacture and sell Pepcid RPD® Disintegrating Tablets as indicated in the
sponsor’s letter, dated December 22, 1999.

Conclusion
1. The approved FPL (package insert) is identified as “7825036 June 2002”.

2. An Acknowledge and Retain letter should be issued for the supplemental new drug
applications for Pepcid™ oral formulations: NDAs 19-462/5-030, 19-527/S-024, and 20-
752/S-005.

Drafted: March 25, 2003
Initialed: R.Justice - Mon 4/14/2003 5:00 PM
S. Doddapaneni - Wed 4/16/2003 8:28 AM
Finalized: May 22, 2003
Filename: Review of FPL 19462 S-30 et al sub 102502.doc
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NDA 19-462/S-030
NDA 19-510/5-028
NDA 19-527/5-024
NDA 20-249/5-011
NDA 20-752/S§-005

PEDIATRIC EXCLUSIVITY
DETERMINATION SUPPLEMENT

- Merck Research Laboratories

Attention: Michelle W. Kloss, Ph.D.
P.O. Box 4, BLA-20
West Point, PA 19486-0004

Dear Dr. Kloss:

We have received your supplemental drug applications submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for the following:

NDA 19-462/S-030: Pepcid (famotidine) Tablets

NDA 19-510/S-028: Pepcid Injection (famotidine)

NDA 19-527/S-024: Pepcid (famotidine) for Oral Suspension

NDA 20-249/S-011: Pepcid Injection Premixed (famotidine)

NDA 20-752/S-005: Pepcid RPD (famotidine) Orally Disintegrating Tablets

Review Priority Classification: Standard (S)

Date of Supplements: August 28, 2000

Date of Receipt: August 29, 2000

These supplements contain pediatric study reports in support of a six month extension to patent
protection based upon pediatric exclusivity. In addition, the supplement contains information
regarding the bioavalibility of the famotidine oral formulations used in the studies, information
concerning safety of famotidine use in infants, and draft package inserts.

Unless we notify you within 60 days of our receipt date that the application is not sufficiently
compliete to permit a substantive review, this application will be filed under section 505(b), in
accordance with 21 CFR 314.101(a). If the application is filed, the user fee goal date will be
November 27, 2000.

Please cite the application number listed above at the top of the first page of any communications
concerning these applications. All communications concerning these supplemental applications
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should be addréssed as follows:

U.S. Postal/Courier/Overnight Mail:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Gastrointestinal and Coagulation Drug Products, HFD-180
Attention: Division Document Room

5600 Fishers Lane

Rockville, Maryland 20857

If you have any questions, call Paul E. Levine, Jr., R.Ph., Regulatory Health Project Manager, at
(301) 827-7310.

Sincerely,

Paul E. Levine, Jr., R.Ph.

Regulatory Project manager

Division of Gastrointestinal and
Coagulation Drug Products

Office of Drug Evaluation 111

Center for Drug Evaluation and Research
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cC:

Archival NDA 19-462
NDA 19-510
NDA 19-527
NDA 20-249
NDA 20-752
NDA 20-325
NDA 20-801
NDA 20-902

HFD-180/Div. Files
HFD-180/P.Levine
DISTRICT OFFICE

Drafted by: PEL/September 28, 2000
Initialed by: KJ-10/02/00

final: 10/03/00

filename: Pepcid Ped Excl Supp 092100.doc
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