FREEDOM OF INFORMATION SUMMARY
GASTROGARD™ (omeprazole)

I. GENERAL INFORMATION
NADA Number: 141-123
Sponsor: Merial Limited
2100 Ronson Road
Iselin, New Jersey 08830-3077
Generic Name: Omeprazole
Trade Name: GASTROGARD™
Marketing Status: Rx; For use by or on the order of alicensed veterinarian.

1. INDICATIONS FOR USE:

Gastrogard (omeprazole) is indicated for the treatment and prevention of recurrence of
gastric ulcers in horses and foals four weeks of age and older.

I11. DOSAGE FORM, ROUTE OF ADMINISTRATION, RECOMMENDED
DOSAGE:

A. Dosage Form: GASTROGARD is an ora paste containing 2.28 g of omeprazole per
syringe

B. Route of Administration: For oral administration only.

C. Recommended Dosage: GASTROGARD should be administered once-a-day for 28
days at the recommended dosage of 1.8 mg omeprazole/lb body weight (4 mg/kg).
The recommended dosage for prevention of recurrence of ulcers after treatment is
0.9 mg omeprazole/lb body weight (2 mg/kg) for 30 days.
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IV. EFFECTIVENESS:
A. Dose Justification:

Omeprazole is a proton pump inhibitor that affects the secretion of gastric acid into the
stomach. This inhibition of acid secretion is the result of specific binding of omeprazole to
the H'/K"ATPase of the parietal cells in the gastric mucosa. Because this enzyme is
involved in the final step in the acid secretion cycle, omeprazole will inhibit acid secretion
in response to any stimulus.

The utility of omeprazole in ulcer therapy is based upon the ability of the drug to inhibit
acid secretion. Therefore, a dosage of omeprazole that is at or near the dosage which
maximally inhibits acid secretion in horses should maximize ulcer therapy. Based on this
reasoning, dose selection for omeprazole for use in horses was established based on its
effects in a pharmacodynamic model in which acid secretion was stimulated by
pentagastrin infusion.

Preliminary pharmacodynarnic studies in cannulated horses showed that acid suppression
was incomplete when omeprazole was administered at a dosage of 3 mg/kg, and maximal
acid suppression was demonstrated at a dosage of 5 mg/kg. Similarly, preliminary efficacy
studies conducted in horses with gastric ulcers indicated that an improved response could
be expected at dosages higher than 3 mg/kg. On this basis, dosages of 4 mg/kg and
5 mg/kg were used in a definitive dose selection study described below. From preliminary
studies, ulcer healing rate was determined to increase as horses remained on omeprazole.
This was confirmed in the dose confirmation studies in which ulcer healing and ulcer
improvement increased from two weeks, through three weeks, to four weeks, reaching a
maximum of 92°/0 at four weeks.

Pharmacodynamic study (ASR 14646)

Purpose: To evaluate the effect of omeprazole in suppressing gastric acid when
omeprazole is administered at 4 and 5 mg/kg/day to horses treated with pentagastrin

Investigators: J.E. Holste DVM, A. Merritt DVM and F. M. Andrews DVM

Study Locations: Three sites were used: Branchburg Farm, Somerville, NJ; Cherokee
Farm, Knoxville, TN; and the University of Florida, Gainesville, FL
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Animals: 13 horses (8 females, 5 males) with a gastric cannula, and ranging in age from 7
to 20 years

Study Design: A two-period crossover design was used. There was a ten-day washout
period between periods. Pentagastrin-stimulated acid output was measured at three time
points (6-8 hours, 14-16 hours, and 22-24 hours after administration) during each period.
Dosage Form: Paste, fina market formulation

Route of Administration: Oral

Dosage and Frequency of Treatment: Each dosage -4 mg/kg and 5 mg/kg - was
administered to each horse daily for 15 days.

Controls: A gastric acid baseline was established for each horse prior to treatment.

Duration of Study: 42 days..

Data Analysis: Percent inhibition of acid output was analyzed by a mixed model analysis of
variance to compare the effects of treatment at 4 mg/kg vs5 mg/kg.

Results:;

Table 1: Percent inhibition of pentagast rin-stimulated acid secretion (least squares
mean + standard deviation)

Dosage 8 h 16 h 24 h
4 mg/kg/d 989 + 1.5 95.0+ 7.7 90.3 + 6.5
5 mg/kg/d 99.5 + 0.7 97.7+25 92.3+55

Conclusions: Omeprazole at 4 mg/kg/day was selected as a dose that would effectively
inhibit gastric acid secretion for 24 hours.

Observations: No adverse reaction was reported.
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B. Dose Confirmation

Four well-controlled, blinded, dose confirmation trials were conducted under a single
protocol.

Purposes: To confirm the effectiveness of omeprazole at 4 mg/kg/day for treatment of
gastric ulcersin horses, and to determine the dosage of omeprazole required to prevent
recurrence of gastric ulcers after the treatment regimen was compl eted.

Study Designations, |nvestigators and Study Locations;

Study Investigator L ocation

ASR 15212 F. M. Andrews, DVM Poindexter Farms, Denisen, TX 72020

ASR 15215 F. Hughes, DVM Sharon Biamonte Training Center,
Morriston, FL 32668

ASR 15235 R. L. Sifferman, DVM Poindexter Farms, Denisen, TX 72020

ASR 15238 W. Bernard, DVM The Kentucky Horse Center, Lexington,
KY 40511

Animals: 100 clinically healthy, adult, Thoroughbred racehorses in training ranging in age
from 2 to 11 years. Horses were diagnosed with gastric ulcers using gastric endoscopy.

Dosage Form: Paste

Route of Administration: Ord

Dosage and Frequency of Treatment: For the first 28 days of the studies, omeprazole was
administered daily at 4 mg/kg. For the next 30 days, daily omeprazole dosages of 2 and 4
mg/kg were tested.

Controls: Control horses were sham dosed.

Duration of Study: 58 days
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Study Design: Twenty-five horses were assigned to the control group and seventy-five
horses to the treatment group, which consisted of daily administration of omeprazole at 4
mg/kg. In the first part of the study, severity of ulcers was confirmed at baseline and
reassessed after 14, 21, and 28 days. Ulcer severity was assessed using gastric endoscopic
examinations and a uniform scoring system as follows:

Ulcer scoring system: A score for the worst stomach lesion was recorded for each horse,
O= intact mucosal epitheliums (can have reddening/hyperkeratosis)
1 =small single or small multifocal lesions
2=large single or large multifocal lesions
3=extensive lesions with areas of deep ulceration
The presence of reddening or hyperkeratosis was aso recorded.

In the second part of the study, 75 horses that had received omeprazole at 4 mg/kg for 28
days were reassigned either to continue on a daily dosage of 4 mg/kg for an additional 30
days, or to areduced daily dosage of 2 mg/kg, or to sham dosing with an empty syringe
(25 horses/group). The original 25 horses assigned to sham dosing in part one of the study
were continued on sham treatment. Ulcers were reassessed in all groups at the end of the
30 days.

Data Analysis: The pooled data on change in ulcer score for animalsin al four trials were
analyzed non-parametrically using a Cochran-Mantel-Haenszel procedure to assess
differences between omeprazole and control in the first 28 days, and to assess differences
between dosages in the next 30 days, and to compare ulcer status of horses maintained on
omeprazole vs. those discontinued from treatment.

Results: Horses treated with omeprazole for 28 days had significantly (p<0.0 1) greater
improvement in ulcer score than the controls. Ulcer scores were improved (lower gastric
score at day 28 vs. pretreatment score) in 92°/0 of omeprazole treated horses after 28 days
of treatment compared to only 32°/0 of control horses. Of the omeprazole treated horses,
77% had complete ulcer healing (lesion score of O) vs. 45% of the control horses had
completely healed.

For the second part of the study, prevention of recurrence was represented by the % of
horses with gastric lesion scores at day 57 that were healed, improved from the day 27
score, or did not change from the day 27 score for each treatment group. There was a
significant difference (p<0.0 1) in prevention of recurrence between the horses removed
from omeprazole treatment vs. those continuing on omeprazole at either the 2 or 4 mg/kg
dose of omeprazole. However; there was no significant difference between the effects of
omeprazole at dosages of 2 and 4 mg/kg in prevention of recurrence of ulcers.
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Of those horses treated with placebo for the second part of the study, 8% of the controls
were healed (See Table 2) at the end of 57 days. None of the horses in this group
improved from their day 27 scores, 8°/0 maintained the same score, and 84°/0 worsened
compared to their day 27 scores.

Of those horses treated at 2 mg/kg for the second part of the study, 76% of the horses had
healed gastric ulcers, no horses improved from their day 27 scores, 8% maintained the
same score and 16°/0 worsened as compared to their day 27 scores.

Of those horses treated at 4 mg/kg for the second part of the study, 84% were healed, 4%
improved over their day 27 scores, none of the horses maintained the same score and 12°/0
worsened as compared to their day 27 scores.

Table 2. Day 57 results of study for horses in each treatment group (O = placebo, 2 mg
omeprazole/kg, 4 mg omeprazole/kg) represented as percent healed, improved, no change
and worsened as compared to the day 27 gastric lesion score.

Day 57 0 2 4
mg/kg  mg/kg

/o healed* o 8 76 72

°lo improved from day 27 0 0 4
score*

°/ono change from day 8 8 0

27 score*

°lo worsend from day 27 84 16 12
score

*prevention of recurrence is represented by the percent of horses healed, improved or no change from the
day 27 gastric lesion score, i.e., for the 2 mg/kg treatment group 76 + O + 8 = 84%

Conclusions: The omeprazole paste formulation, administered daily at 4 mg/kg for 28
days, is effective for treatment of gastric ulcersin horses. Continuation of treatment for 30
days at a dosage of 2 mg/kg/day effectively prevents recurrence of gastric ulcers while
being treated.

Observations: No adverse reactions were reported.



GASTROGARD™ Page 7 of 16
NADA 141-123
C. Clinical Field Trial
A multi-center well-controlled, blinded, clinical field trial was conducted under a single
protocol. Six sites included clinically healthy horses and foals with gastric ulcers.
Ulcers were diagnosed by gastric endoscopic examination.

Clinical Field Trial in Horses with Gastric Ulcers

Purpose: To confirm the safety, efficacy and acceptability of omeprazole at 4 mg/kg/day
under field conditions.

Investigators and Trial Locations:

Study I nvestigator L ocation

ASR 15244 S. McClure, DVM, PhD Wea Valey Ranch, Lafayette, IN 47905

ASR 15245 G. W. White, DVM Blue Ribbon Downs, Sallisaw, OK 74955

ASR 15247 C. G. McAllister, DVM Equine Research Park, Stillwater, OK
74075

ASR 15250 R. L. Sifferman, DVM Los Alamitos Race Track, Los Alamitos,
CA 90720

ASR 15264 R. L. Sifferman, DVM Richard Wise Farm, Monett, MO 65708
Shawn Corcoran Farm, Edwardsville, IL
62025

A. B. Twisdale Farm, Mason, TN 38049
Paul Nelms Farm,Lewisburg, TN37091

ASR 15266 N. J. Vatistas, BVSC, PhD Peninsula Equine, Inc., Menlo Park, CA
94026

Animals: 139 clinical] y healthy horses ranging in age from 4 weeks to 28 years. A total
of 26 foals between 4 and 7 weeks old were included. Breeds included: Standardbreds,
Thoroughbreds, Quarterhorses, Appaloosas, Paints, Tennessee Walking Horses, Arabians,
Holsteiner, Hanoverian, Swedish, Danish and Dutch Warmbloods, ponies, Trakehner
cross, Warmblood crosses and Quarterhorse crosses.
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Dosage Form: Paste

Route of Administration: Oral

Dosage and Frequency of Treatment: Omeprazole was administered daily at 4 mg/kg for
28 days.

Contrals: Control horses were sham dosed daily.

Duration of Study: 28 days

system used in the dose confirmation trials, severity of ulcers was confirmed at baseline
and reassessed after 28 days of daily treatment with omeprazole at 4 mg/kg. Each horse
was examined clinically by a veterinarian before treatment began and again after
approximately 14 and 28 days on trial. Ulcer severity was assessed using gastric
endoscopic examinations and a uniform scoring system as follows:

Ulcer scoring system: A score for the worst stomach lesion was recorded for each horse.
O= intact mucosal epitheliums (can have reddening/hyperkeratosis)
1 =small single or small multifocal lesions
2=large single or large multifocal lesions
3=extensive lesions with areas of deep ulceration
The presence of reddening or hyperkeratosis was also recorded.

Data 4nalysis: The pooled data on change in ulcer score from the six sites were analyzed
non-parametrically using a Cochran-Mantel-Haenszel procedure to assess differences
between omeprazole and control after 28 days. Incidence of observations on health
condition were analyzed by a Mantel-Haenszel test.

Results: Horses treated with omeprazole had significantly ($<0.01 ) greater improvement
in ulcer score than the controls. Improvement is defined as a lower gastric lesion score at
day 28 compared to pretreatment score. Ulcers scores were improved in 99.0% of
omeprazol e treated horses compared to 32.4°/0 of control horses. Ulcers were healed
(gastric score of O) in 86.7'% of omeprazole treated horses compared to 8.8% of control
horses.

There was no clinically significant difference between groups in incidence of
observations on health condition. The paste was well accepted by horses and foals.
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Concomitant medications including anesthetics, anthelmintics, antibiotics, diuretics,
steroidal and non-steroidal anti-inflammatory agents, tranquilizers and vaccines were
administered during the field trials without adverse effects.

observations: No adverse reactions were reported.

Conclusions: The omeprazole paste formulation, administered daily at 4 mg/kg for 28
days, is safe, acceptable, and effective for treatment of gastric ulcersin horses and foals
four weeks of age and older.

Acceptability Field Trialsin Horses Without Gastric Ulcers

These trias followed the same protocol (dosage form, route of administration, dosage and
frequency of treatment, use of controls, and duration of study) as the six sites above, but

there was no requirement for pre-existing ulcers.

Purpose: To evaluate acceptability of the paste to foals and yearlings.

Investigator and Trial Locations.

Study I nvestigator L ocation

ASR 15241 M. J. Murray, DVM Virginia Tech Mare Center, Middleburg,
VA 20117

ASR 15242 M. J. Murray, DVM Virginia Tech Mare Center, Middleburg,
VA 20117

Animals: 40 Thoroughbred foals/yearlings, ranging in age from 11 to 16 weeks and from
15 to 17 months. There were 18 female foals and 22 males.

Results: These studies demonstrated that administration of 4 mg omeprazole/kg to
weanlings and yearlings was clinically safe and that product acceptability was satisfactory.
This study was not designed to evaluate efficacy; however, endoscopic exams were
performed pre and post treatment. As a result, it was found that two of the foals in study
ASR 15241, which initially did not have ulcers, developed ulcers while on omeprazole (4
mg/kg). Likewise, one of the treated yearlings which was free of ulcers at the start of the
trial, also developed ulcers by the end of the study. It appears from these observations,
that the 4 mg/kg of omeprazole did not prevent the development of ulcers in these
animals.
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Conclusion: Omeprazole paste for horses was clinically safe and acceptable when
administered to foals and yearlings under field conditions; however, it did not prevent the
development of ulcersin several foals.

Observations: No adverse reactions were reported.

V. TARGET ANIMAL SAFETY

Four controlled, GLP safety trials were conducted using exaggerated dosages of the
marketed formulation of omeprazole paste for horses. One study was conducted in foals.
Two studies were conducted in adult horses of both sexes. One study evaluated
reproductive safety in breeding stallions.

A. Safety Trial in Foals (ASR 15237)

Purpose: To evaluate the health effects of omeprazole when administered orally to young
horses at 4, 12 and 20 mg/kg (1, 3 and 5X the use level) daily for three months.

Investigator and Trial Location: Raymond Plue DVM
Merial Missouri Research Center
Fulton, MO 65251

Animals: 24 Tennessee Walking Horse foals(12 males, 12 females), ranging in age from
66 to 110 days.

Dosage Form: Paste

Route ofAdministration: Oral

Dosage and Frequency of Treatment: Foals were dosed daily for 91 days with
omeprazole at either 4, 12 or 20 mg/kg (1, 3, or 5X). Each treatment group consisted of 6
foals (3 males, 3 females).

Contrals: 6 control foals (3 males, 3 females) were sham dosed daily using empty
syringes.

Duration of Study: 91 days




GASTROGARD™ Page 11 of16
NADA 141-123

Evacuation: Foals wereobserved twice daily forclinical signs oftoxicity andhealth
problems. Blood chemistry, hematology and physical examinations were conducted on
Days -7, 15,29,59 and 90 for all foals. Hematology profile included RBC, WBC, platelet
count, hemoglobin, PCV, MCV, MCH, MCHC, WBC differential, and RBC morphology.
Chemistry profile included calcium, phosphorus, sodium, potassium, chloride, AST, GGT,
cholesterol, triglycerides, glucose, total bilirubin, total protein, total globulin, A/G ratio,
blood urea nitrogen, creatinine, alkaline phosphatase, sorbitol dehydrogenase, serum iron,
and albumin. Physical exams evaluated general appearance, appearance of feces,
respiration rate, temperature, heart rate, auscultation of the GI tract, and appearance of ora
and ocular mucous membranes.

Foals were necropsied on Day 91,92 or 93. Following a gross macroscopic observation,
samples were collected and submitted for histopathology from the adrenas, lungs, heart,
liver, mesenteric lymph node, lower esophagus, stomach (sgquamous, fundic, and pyloric),
duodenum, jejunum, ileum, cecum, spleen, submandibular lymph node, large colon,
rectum, gonads, prostate, uterus, pancreas, kidneys, urinary bladder, thymus, and small
colon. Any gross lesion noted was also submitted. A bone marrow smear from each foal
was also prepared at necropsy.

Results: GGT levels were significantly elevated in the 20 mg/kg dosage group ( p=
0.0689). Necropsy results showed no evidence of hepatic disease.

Mean stomach to body weight ratio was higher for foals in the 3X and 5X groups than for
controls. No abnormalities of the stomach were evident on histological examination, and
this was considered to be of no clinical relevance.

Statistically significant differences among treatment groups were found for albumin,
albumin/globulin (females), globulin, cholesterol, SDH, sodium, total protein, calcium,
chloride, hematocrit, hemoglobin, lymphocytes, and monocytes (females). However,
these changes were not clinically significant.

No statistically significant treatment effects were found for alkaline phosphatase, AST,
BUN, creatinine, glucose, serum iron, phosphorus, potassium, total bilirubin, triglycerides,
albumin/globulin (males), MCH, MCV, RBC, RDW, WBC, neutrophils, or eosinophils.

Conclusion: No treatment related adverse effects were seen following administration of
omeprazole to young horses orally at a dose of 4 mg/kg (1X) once daily for 91 days.
Omeprazole administered to young horses at doses of 20 mg/kg for 91 days resulted in
elevations of GGT levels. Doses of 12 mg/kg and 20 mg/kg may result in increased stomach



GASTROGARD™ Page 12 of 16
NADA 141-123

weights.  Neither of these findings were considered clinically significant, since
histopathology of the liver and stomach was considered normal.

B. Safety Trial in Adult Horses (ASR 15205)

Purpose: To determine the occurrence of any adverse health effects of omeprazole when
administered orally at 20 mg/kg (5X the use level) daily for 3 months.

Investigator and Trial Location: Raymond Plue DVM
Merial Missouri Research Center
Fulton, MO 65251

Animals: 18 adult Thoroughbred horses (9 males, 9 females), ranging in age from 4 to 20
years.

Dosage Form: Paste

Route of Administration: Oral

Dosage and Freguency of Treatment: Twelve horses were dosed daily for 3 months with
omeprazole at 20 mg/kg (5X). One group of 6 horses (3 male, 3 female) was necropsied
after 3 months. The other group (3 male, 3 female) was discontinued from treatment at
the end of 3 months and kept under observation for an additional 82 days to determine the
reversibility of any adverse reactions that may have been apparent after necropsy of the
first treatment group.

Contrals: 6 control horses (3 male, 3 female) were sham dosed daily using empty
syringes. These horses were necropsied after 3 months.

Duration of Study: 3-6 months

Evaluation: Horses were observed twice daily for clinical signs of toxicity and health
problems. Blood chemistry, hematology and physical examinations were conducted before
treatment and on Days 14,29,61 and 90. Necropsies were conducted on Day 91 or 92.

Results: There were no clinical, hematological, blood chemistry, gross or microscopic
pathological abnormalities related to treatment in any of the groups. Gastric ulcers were
present in each of the 6 control horses and in none of the 6 omeprazole-treated horses that
were necropsied (p<0.0 1 ). Because no treatment-related adverse effects were observed in the
horses necropsied at 3 months, the remaining six horses were not necropsied.
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Conclusion: There were no treatment related adverse effects observed in adult horses after
treatment with omeprazole oraly at a dose of 20 mg/kg (5X) daily for 3 months.

C. 10X Tolerance Trial in Adult Horses (ASR 15251)

Purpose: To evaluate the safety of omeprazole when administered orally at 40 mg/kg
(1 OX the use level) daily for21 days.

Investigator and Trial Location: Raymond Plue DVM
Merial Missouri Research Center
Fulton, MO 65251

Animals: 6 adult Thoroughbred horses (3 males, 3 females), ranging in age from 3 to 17
years

Dosage Form: Paste

Route of Administration: Oral

Dosage and Frequency of Treatment: Horses were dosed daily for 21 days with
omeprazole at 40 mg/kg (10X). Two males and two females received this dosage.

Contrals: 2 control horses (1 male, 1 female) were sham dosed daily using empty
syringes.

Duration of Study: 3 weeks

Evaluation: Horses were observed for general health at least twice daily. Physical
examinations were conducted on Day -1 and on Days 2, 9 and 21. Blood samples were
drawn for serum chemistry and hematology evaluation at these times. Physical
examination included observations of general appearance, appearance of feces, respiration
rate, temperature, heart rate, auscultation of the gastrointestinal tract, and appearance of
oral and ocular mucous membranes.

Hematology profile included RBC, WBC, platelet count, hemoglobin, PCV, MCV, MCH,
MCHC, WBC differential, and RBC morphology. Chemistry profile included calcium,
phosphorus, sodium, potassium, chloride, AST, GGT, cholesterol, triglycerides, glucose,
total bilirubin, total protein, total globulin, A/G ratio, urea nitrogen, creatinine, alkaline
phosphatase, sorbitol dehydrogenase, and serum iron. Hematology and chemistry data
were not subjected to statistical analysis due to the small sample size.



GASTROGARD™ Page 14 of 16
NADA 141-123

Horses were necropsiedon Day 22. The description of gross lesions, stomach weights,
and liver weights were recorded; and gross lesions and tissues were histologically
examined.

Results: No adverse effects, gross or histologic lesions attributable to omeprazole were noted
during the study. On necropsy, stomach ulcers were identified in one control horse and none
of the omeprazole-treated horses.

Conclusion: Omeprazole administered to adult horses at 40 mg/kg ( 10X) daily for 21 days
had no adverse effects on clinica chemistry, hematology, physical examination, and
Macroscopic Or MICroscopic assessments at necropsy.

D. Safety Trial in Breeding Stallions (ASR 15009)

Investigator and Trial Location: A. Alexander, BVSC (Study Director)
N. Perkins, BVSC, MS, DipACT (Theriogenologist)
Sovereign Lodge Stud Limited
Ohau, New Zealand

Purpose: To determine the effect of omeprazole on reproductive parameters of breeding
stallions when administered orally at 12 mg/kg (3X the use level) daily for 10 weeks.

Animals: 20 stallions (Thoroughbred or Standardbred) ranging in age from 3 to 12 years.
Stallions were selected based on designated baseline minimum standards for semen
parameters (total number of sperm, progressive matility of sperm, sperm morphology, and
seminal pH) prior to entering the study. In addition, all stallions were examined and
determined to have normal genitalia prior to inclusion in the study.

Dosage Form: Paste

Route ofAdministration: Oral

Dosage and Frequency of Treatment: 10 stallions were dosed daily for71 days with
omeprazole at 12 mg/kg (3X).

Controls: 10 control stallions were sham dosed daily for71 days using an empty syringe.

Duration of Sudy: 10 weeks
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VI.

Evaluation: Ten pairs of stallions were formed based on a ranking of descending average
daily sperm output on Days -11 to -2. In each pair, one stallion was randomly assigned to
receive omeprazole and the other to control. Semen was collected from each stallion on
Days -16 to -12 and Days 56 to 60 to stabilize extragonadal reserves. Semen was collected
for ana ysis on Days -11 to -2 and Days61 to 70. Reproductive behavior was evaluated on
all days that semen was collected for analysis. Semen was evaluated for the following:
volume collected (gel and gel-free), gross appearance, seminal pH, percent progressively
motile sperm, sperm concentration, and total number of sperm in the gel-free fraction.
Sperm morphology (normal, abnormal head, detached head, proximal droplet, distal droplet,
abnormal midpiece, abnormal tail) was determined. The presence of mononuclear cells or
other cell types was aso noted.

External and internal palpation of the genitals was conducted on Days -21,-19,-18,-17 or -
16, and on Day71. The exam included testis size (length, width, height) and consistency,
and determination of any gross abnormalities of the epididymis and spermatic cord. The
prepuce, penis, and scrotum were examined. Internaly, the inguinal rings, vesicular gland,
ampullae, and prostatic lobes were evaluated.

Results: No treatment-related adverse effects were seen on the variables evaluated.

Conclusion: Omeprazole administered to stallions daily for71 days at 12 mg/kg/day (3X the
recommended dose) had no adverse effects on semen quality or breeding behavior.

HUMAN SAFETY

Data on human safety, pertaining to consumption of drug residues in food, were not
required for approval of this NADA. The drug is labeled for use in horses, which are non-
food animals. The following Warning statement appears on the product label: “Not for
use in horses intended for human consumption. ”

VII. AGENCY CONCLUSIONS:

The data in support of this NADA comply with the requirements of Section 512 of the
Federal Food, Drug, and Cosmetic Act and Section 514.111 of the implementing
regulations. The data demonstrate that Gastrogard™ (omeprazole), when used under
labeled conditions, is safe and effective.

The drug is restricted to use by or on the order of alicensed veterinarian because
professional expertise isjudged to be critical in the diagnosis of gastric ulcer disease in
horses.
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Under Section 510 of the Federal Food, Drug, and Cosmetic Act, this approval
gualifies for FIVE years of marketing exclusivity beginning on the date of approval
because no active ingredient (including any ester or salt of the active ingredient) has been
approved in any other application.

Patent Information: US Patent 4255432, Expiration April 5, 2001; US Patent 5708017,
Expiration April 4,2015.

VIII. PRODUCT LABELING
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For Treatment and Prevention of
Recurrence of Equine Gastric Ulcers

+ GastroGard™ omeprazole) Paste for horses contains 37% wiw omeprazole
+ Omepraz-le mechanism of action infubits stomach acid production.

* GastroGard is a well-accepted, flavored paste formulation

+ GastroGa:d Paste is a daily equine ulcer medication dispensed from a syringe

Dosage Ragimen

= For treatment of gastric utcers, GastroGard Paste should be administered
orally once-a-day for 4 weeks at the recommended dosage of | 8 mg
omeprazole/lb body weight (4 mgkg)

« For the prevention of recurrence of gastric uicers, continue treatment for
at feast an additional 4 weeks by administering GastroGard Paste at the
recommended daity maintenance dose of 0.9 mgilb (2 mgfkg).

Directions for Use

* Gastr~Gand Paste for horses is recommended for use in horses and foals
4 weoks of age and older.

+ For the treatment of equire gastric ulcers, each syringe will dose up to
1250 1b body weight

+ For the prevention of recurrence of equine gastric ulcers, each syringe will
dase up to 2500 Ib body weight.

Efcacy

* When GastroGard Paste was administered to provide omeprazole at
1B mg/tbiday for 4 weeks, t effectively healed or reduced the severity of
gastric ulcers in horses and foals in multicentered studies conducted at
locations acrass the United States

* Subsequent daily administration of GastroGard Paste to provide omeprazale
at 09 mp:'. day for 4 weeks prevented recurrence of gastric ulcers of
treated horses. Ulcers recurred or became more severe in horses
removed from GastroGard Paste treatment

Safety

* GostroGard Paste has an adequate margin of safety in horses and foals.
GastroGord Paste wss well tolerated in controlled safety and efficacy studies
that involved 330 horses (including controls) across the United States

Signs of Ulcer Disense

+ The reported icidence of gastric ulcers in performance horses is high
(Up £ FOK). Murvay, 4 ex al. Equine Ver [ {1996} 28 (5] 368.374

* Clinical signs of gastric ulcers nclude colic. poor appatite and poor
perfarmance, amongst others

Package Contants

+ 7 syringes per carton.
+ Each syringe contains 2.28 g of omeprazole in 3 well-aczepted. flavored
paste formutation

Storage

- Store below B6°F (J0°C) Transient exposure to temperatures up to |04°F
(40°C) i permitted

Caution

* Federal (USA) law restricts this drug to use by or on the crder of a
licensed veterinarian

Warnings

* Do not use in horses intended for human consumption.
+ Keep this and all drugs out of the reach of children. In case of ingestion by
hurmans. contact a physician.

Custorm er Assistance and Web Site

« For more information, please call [-888-637-4251
* For more information please visit our web site: www. gostrogard.com.

READ PACKAGE INSERT FOR FURTHER INSTRUCTIONS
AND IMPORTANT INFORMATION.

Merial GastroGard is a trademark of Astra AB.
2100 Ronson Road Copyright © 1999 Meria! Limited
Isalin, Nj 08830-3077 AN rights reserved.
US Patant: 4255431 and 5708017
Made In USA MB6F
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GastroGard”

{omeprazole)

Oral Paste for Horses and Feels

NADA 141.121, Approvedby FDA
Caution

Federal (USA] Taw restricts this drug to Use by or on the order of a (icensed
veterinarfan

Description

Chemical name 5- Methoxy-2-[[(4-methoxy _3 5. dimethyl- 2-pyricinyf)
methylJsulfinyl]- 1H- benzimidazele Empirical formulaCi 7 gN 35S Mclecuiar
weight 14542 Structural formula acH
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How Supplied H

GastroGard™ (omeprazole) Paste for horses contains 37% wiw emeprazole and

1s available in an adjustable-dos e syringe Fach svrinea contains 1’%8 gof
omeprizole Syringes € calibrated accordi ng to body weight and are aval able

m boxes of 7 units
Storage Conditions

Store below 86™F (10'C) Transient exposure to temperatures up to 104 F
(40°C} s permitted

Indicatiors

+ For weatment and prevention of recurrence of gastric ulcers in horses and foals
4 weeks of age and older,

Dosage Regimen

+ For treatment of gastric ulcers, GastroGard Paste should be administered orally
once-a-day for 4 weeks at the recommended dosage of 18 mg omeprazole/lt
body weight (4 mg/kg). For the prevention of recurrence of gast ic ulcers.
conrinua trearmene for ar lansy an sddinonal 4 cveebs &y administer -

adm <
Paste at the recommended daily maintenance dose of 0.9 mg/tb (2 mg/kg)
Directions For Use

« GastroGord Paste for horses is recommended for use in horses and foals
4 weeks of age and older. The contents of ane syringe will dose a 1250 b
(568 kg) horse at the rate of 1.8 mg omeprazolellb body weight (4 mg/kg). For
treatment of gastrie ulcers, each weight mzrkln§ on the syringe plunger will
deliver sufficient omeprazole to treat 250 Ib (114 kg) body weight, For
prevention of recurrence of gastric ulcers, each weight marking will deliver
sufficient omeprazole to dose S00 Ib (227 kg) body weight
To deliver GastroGard Paste at the treatment dose rate of 1.8 mg ome| - 1zoleflb
body weight (4 mg/kg). set the syringe plunger to the appropriate weight
marking according to the horse’s weight in pounds
+ To defiver GastroGand Paste at the dose rate of 0.9 mg/lb (2 mgkg) to prevent
. recurrence of ulcers, set the syringe plunger to the weight marking
corresponding to hall of the horse’s welrg\t in pounds
« To set the syringe plunger. unlock the knurled ring by rotating it 1/4 trn. Slide
the knurled ring along the plunger shaft so that the side nearest the barrel is at
the appropriate notch. Rotate the plunger ring 1/4 turn to lock it in place and
ensure it is locked. Make sure the korses mouth contains no feed. Remove the
cover from the tip of the syringe, and insert the syringe into the horse’s mouth
at the Interdental space Depress the plunger untit stopped by the knurled ring,
The dose should be deposited on the back of the tongue or deep into the
cheek pouch. Care should be taken to ensure that the horse consumes the
complete dose. Treated animals should be observed briefly after administration
to ensure that part of the dose is not lost or refected. If any of the dose is fost,
redasing is recommended
+ I, after dosing the syringe s not completely empty. it may be reused on
following days until emptied. Replace the cap after each use.

‘Waming

» Do notuse in horses for human Keep this and
all drugs out of the reach of children. In case of ingestion, contact a physician
Physicians may contact a poison control center for advice concerning
accidental ingestion.

Adverse Reactions

« In eficacy trials, when the drug was administered at 1.8 mg omeprazofe/lb
(4 mgikg) body weight daily for 28 days and 0.9 mg omeprazole/lb (2 mgfkg)
body weight daily for 30 additional days. no adverse reactions were observed

Precautions

+ The safety of GastroGard Paste has not been determined in pregnant or
factating mares.

Clinical Pharmacology

Mechanism °f Acton: Omeprazole (s a gastric acid pump P bitor that
regulates the final step in hydrogen 1on production and blocks gastric acid
GastroGard is a trademark cf Astra AB.

BACK PANEL

secretionregardiess of the stimulus Omeprazole irreversibly binds to the gastric
parietal cells H+.’k+ ATPase o qm, which pumps hydroger ions into the lumen
of the stomach in exchange fo r potassium ons Since om eprazole accumu lates In
the cell cannalicutf and is irreversibly bound to the effect site, the plasma

conce ntration at steady state 1s not directly refated to the amount that s bound
to the enzyme The refationship between omeprazole action and plasma
concentranion s 4 uncti on of the rate-limiting process of H.. K. ATPase
activityfturnover Onceallof the enzyme becomes bound . . Id secretionresumes
only after new H., K. ATPasels synchesized m the parietal cell (i e, me rate of
new enzyme synth esis exceeds theratentinhihitinn},

- Pharmacodymamics: In a study of pharmacodynamic effects using horses with
gastric cannuiae, secretion of gastric acid was inhibited in horses given
4§ mg omeprazole/kg/day. After the expected maximum suppression of gastric
acid secretion was reached (S days), the actual secretion of gastric acid was
reduced by 99%.95% and 90% at 4. 16.and 24 hours. respectively.

+ Pharmacokinetics: n a pharmacokinetic study involving thirteen healthy, mixed
breed horses (8 female. 5 male) receiving muttiple doses of omeprazole paste
(18 mgib ance dally for fifteen days) in either 2 fed or fasted state, there was no
evidence of drug accumulation in the plasma when comparing the extent of
systemic exposure (AUCg-00). When comparing the individual bicavailability data
{AUCg0, Cmax, and Tmax measurements) across the study days, there was
great inter- and intrasubject variability in the rate and extent of product
absarption. Also, the extent of omeprazole absorption in horses was reduced by
approximately 67% in the presence of food. This is evidenced by the observation
that the mean AUC oo values measured during the fifth day of omeprazole
therapy when the animals were fasted for 24 hours was approximately three
times greater than the AUC estimated after the first and fifteenth doses when
the horses were fed hay ad libitymang3 sxme* feed (grain) twice dally. Prandial
status did not affect the rate of drug efiminati'on. The terminal half-life estimates
(N=38) ranged from approximately one half to eight hours

Efficacy

- Dose Conflrmation: SastroGard™ {omeprazole) Paste, administered to provide
ameprazole at 1.8 mgflb (4 mgfkg) daily for 18 days. effectively healed or reduced
the severtrv of gastric ukers in 93% of omeprazole-treated horses. In comparison,
32% of controls exhibited healed ar less severe uicers. Horses enrolled in this
study were healthy animals confirmed to have gastric ulcars by gastroscopy.
Subsequent dally administration of GastroGard Paste 1o provide omeprazole at
09 meflb (2 mghg) for 30 days prevented recurrence of gastric ulcers in 84% of
weated horses, whereasuiters recurred or became more sevareinhorses
removed from omeps azur i saunen.

+ Chical Flekd Triabs: GastroGand Paste administered ac 1.8 mg/tb (4 mg/kg) dally
for 28 days healed or reduced the severity of gastric ulcers in 99% of omepratole-
weated horses. In comparisan, 32.4% of control horses had healed ulcers or
uleers which were reduced in severity. These trials included horses of variows
breeds and under different management conditions. and included horses in race
or show training, pleasure horses. and foals as young as one month. Horses
rolied in the Siicacy trials ware healthy snimats confirmed to have gastric
ulcers by gastroscopy In these field trials, horses readily accepted GastroGard
Paste. re were no drug refated adverse reactions. In the clinical trials,
GastroGard Paste was used concomitandy with other therapies, which included:

i idal and steroidal anti-inflammatory agents,

s,
luretics. tranquilizers and vaccines
- Diag and T < The following clinical signs
may be associated with gastric ulceration In adult horses: inappetance or
decreased appetite, recurrent colic, intermittent loose stools or chronic diarrhea,
poor halr coat, peor body candition. or poor performance. Clinical signs in foals
may Include: bruxdsm (grinding of teeth). excessive salivation, colic. cranial
abdominal tenderness, anorexia, diarrhea, sternal recumbency or weakness. A
more accurate diagnosls of gastric uiceration in horses and foals may be made if
ufcers are visualized direcdy by endoscoplc examination of the gastric mucosa
Gastric ulcers may recur in horses # therapy to prevent racurrence fs not
administered after the initial treatment is completed. Use GostroGard Paste at
09 mg omeprazole/ib body weight (1 mg/kg) for control of gastric ukcers
following treatment. The fety of administration of GastroGard Paste for fonger
chan 91 days has not been determined.
Maximal acid suppression occurs after three to five days of treaument with
omeprazole.

Safety

- GastroGard Paste was well tolerated in the following controlled efficacy and
safety studies.

« In field trials involving 139 horses, including foals a5 young as one month of age.
no adverse reactions attributable to omeprazole treatment were noted.

+ Ina placebo controlled adult horse safety study, horses received 20 mgfkgiday
omeprazole (5x the recommended dose} for 90 days. No treatment refated
adverse eHects were observed.
in aplacebo contreljed talerance scaly. adult horses were treated with
GastroGard Paste at a dosage of 40 mg/kg/day (10x the recommended dose) for
21 days No treatment refated adverse effects were observed

Reproductive Safety _

. In, maie reproductive safety uu:], 10 stallions received GastroGord Paste at
12 mgrkg/day (3x the recommended dine) for 70 days No treatment related
adverse o ti Onsemen guality or breeding behavior were observed A safety
study 1 breeding mares has not been conducted

For More Information

Please call 1-8$8.617.4151 andplease visltour web Site%, www.gastrogand com

Merial {Me-iaf Limited: Registered in England and Wales

2100 Ronson Road [Reg. Nc 133275 1] with registered offices at

iselin, N 09830.3077 27 Knightsbridge. tondon SWIX 7QT England
and domesticated in Deiaware, USA as Mectal LLC)
US Patent: 4255431 and 570817
Copyright © 1999 Merial Limited
Al rights reserved
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Component is shown at_ 100% |
of original size.
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