Gastrointestinal Protectants


Histamine-2 Receptor Antagonists and Proton Pump Inhibitors
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Histamine-2 Receptor Antagonists
	
	Dose
	Pro-kinetic
	Side Effects
	Onset
	Comments

	Cimetidine
	5-10 mg/kg IV, IM, SQ, PO q6-8hr
	-
	-Increases half-life of many drugs by decreasing hepatic metabolism (ie: Benzodiazepines, β-blockers, Ca channel blockers, lidocaine, metronidazole, theophylline, etc)
	Immediate
	-Inhibits hepatic P-450
-Metabolized by liver
- Used in Acetaminophen toxicity
-Decrease hepatic blood flow by 20%

	Ranitidine
	Dogs: 0.5-2 mg/kg IV or 1-4 mg/kg PO q 8-12h
Cats: 2.5 mg/kg IV or 3.5 mg/kg PO q 8-12h
	+
	-IV may cause apathy, nausea and vomiting
	Immediate
	-Metabolized by  liver
-Been shown to not be useful in cats

	Famotidine
	0.5-1 mg/kg IV, IM, SQ, PO q 12-24h
	-
	-May cause IMHA in uremic cats
-May be associated to thrombocytopenia in humans (platelet antibodies)
	Immediate
	-Most potent
-Longest acting
-Excreted unchanged in urine

	Nizatidine
	Dogs: 2.5-5 mg/kg PO q 24h
	+
	-----
	Immediate
	-Excreted unchanged in urine 

	Lafutidine
	?
	?
	?
	Immediate
	-Nitric-oxide mediated and histamine independent mechanisms
-Mucosal protective action by capsaicin-sensitive sensory nerves*


*Capsaicin-sensitive nerve fibers protect gastrointestinal mucosa by modulation of mucosal blood flow and mucus secretion. When the gastric epithelium is exposed to acid or irritant, one of the most rapid and important responses is an increase in mucosal blood flow. The aim of this hyperemic response is to remove, dilute and buffer any injurious agent or acid. This is mediated by primary sensory afferent neurons, if the mucosal barrier is disturbed or disrupted in the presence of acid, the acid reaching the lamina propria stimulates spinal afferents. This stimulation will result in Calcitonin Gene Related Peptide (vasodilator and transmits pain) and NO formation inducing hyperemia in the gastro-duodenal mucosa and HCO3− secretion.
Proton Pump Inhibitors
	
	Dose
	Side Effects
	Onset
	Comments

	Omeprazole
	1-2 mg/kg PO q 12 h
	-Oral compound contains Xylitol
- Increases half-life of many drugs by decreasing hepatic metabolism (ie. Clopidogrel, benzodiazepines, cyclosporine)
	Reaches 30% of maximal effect in 24 hour, maximal effect in 2-5 days
	-Inhibits hepatic P-450
-Omeprazole equine paste has been successfully used in dogs and cats
-Fragmented tablets do not affect drug absorption
-May cause diarrhea
-Dose dependent inhibition of CNS fluid

	Pantoprazole
	1 mg/kg IV q 12h 
	-May cause hypersensitivity
	Reaches 30% of maximal effect in 24 hour, maximal effect in 2-5 days
	-May have effects on Giardia and Trichomonas in vitro
- Proven to achieve goals better than q24h

	Lansoprazole
	1 mg/kg IV q 24h
	-May cause hypersensitivity
	Reaches 30% of maximal effect in 24 hour, maximal effect in 2-5 days
	----

	Esomeprazole
	0.5-1 mg/kg IV q 24h
	-May cause hypersensitivity
	Reaches 30% of maximal effect in 24 hour, maximal effect in 2-5 days
	----

	Dexlansoprazole
	?
	-May cause hypersensitivity
	Reaches 30% of maximal effect in 24 hour, maximal effect in 2-5 days
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Take Home Message:
· PPI alone achieves acid suppression as quickly as PPI + H2 blocker in combination
· PPI achieve a better acid suppression, since it blocks the proton pump directly
· Omeprazole and Pantoprazole should be used q 12h
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Questions
1. Cimetidine can be used to decrease metabolism of _____________ toxicity due to inhibition of ______________.

2. Famotidine can produce which of the following side effects:
a. Diarrhea
b. Thrombocytopenia
c. Immune Mediated Hemolytic Anemia
d. B and C
e. All of the above

3. T or F: H2 blockers have an immediate onset, hence should always be started with PPI to achieve a faster acid suppression

4. Production of HCL is produced in ___________ cells and is stimulated by ____________, ______________ and _______________. 

5. The proton pump exchanges protons (H+) for __________. 

Answers
1. Cimetidine can be used to decrease metabolism of Acetaminophen toxicity due to inhibition of hepatic P-450.

2. Famotidine can produce which of the following side effects:
a. Diarrhea
b. Thrombocytopenia
c. Immune Mediated Hemolytic Anemia
d. B and C
e. All of the above

3. T or F: H2 blockers have an immediate onset, hence should always be started with PPI to achieve a faster acid suppression, PPI have been shown to work just as quickly alone than in combination with H2 blockers

4. Production of HCL is produced in Parietal cells and is stimulated by Histamine, Acetylcholine and Gastrin.  

5. The proton pump exchanges protons (H+) for K+. 
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Efficacy of Intravenous Administration of Combined Acid
Suppressants in Healthy Dogs

M.K. Tolbert, A. Odunayo, R.S. Howell, E.E. Peters, and A. Reed

Background: Short-term intravenous co-administration of famotidine and pantoprazole is used by some veterinarians to
treat gastrointestinal bleeding in critically ill dogs. However, clinical studies have not evaluated the efficacy of combination
acid suppressant treatment in dogs.

Hypothesis/Objectives: To compare the effect of intravenous co-administration of famotidine and pantoprazole to mono-
therapy with pantoprazole on intragastric pH in dogs. We hypothesized that single agent pantoprazole would be more effec-
tive than combination with famotidine.

Animals: Twelve healthy adult colony dogs.

Methods: Randomized, 2-way crossover design. All dogs received placebo (0.9% saline) for 24 hours followed by 1.0 mg/
kg IV qI2h pantoprazole or combination treatment with famotidine and pantoprazole for 3 consecutive days. Intragastric
PH monitoring was used to continuously record intragastric pH for 96 hours beginning on day 0 of treatment. Mean percent-
age time (MPT) that intragastric pH was >3 and >4 were compared between groups using ANOVA with a posthoc Tukey-
Kramer test (a = 0.017).

Results: The MPT £ standard deviation intragastric pH was greater than >3 and 4 were 79  17% and 68 = 17% for
pantoprazole and 74 % 19% and 64  23% for combination treatment, respectively. There were no significant differences in
MPT intragastric pH was >3 and 4 between groups. Pantoprazole administered alone achieved pH. goals established for
humans with acid-related disorders.

Conclusions and Clinical Importance: These results suggest that short-term combination treatment with famotidine and
pantoprazole is not superior to pantoprazole alone for increasing intragastric pH in dogs.
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Evaluation of the Effect of Orally Administered Acid Suppressants
on Intragastric pH in Cats

S. Parkinson, K. Tolbert, K. Messenger, A. Odunayo, M. Brand, G. Davidson, E. Peters, A. Reed,
and M.G. Papich

Background: Acid suppressant drugs are a mainstay of treatment for cats with gastrointestinal erosion and ulceration.
However, clinical studies have not been performed to compare the efficacy of commonly PO administered acid suppres-
sants in cats.

Hypothesis/Objectives: To compare the effect of PO administered famotidine, fractionated omeprazole tablet (fOT),
and omeprazole reformulated paste (ORP) on intragastric pH in cats. We hypothesized that both omeprazole formulations
would be superior to famotidine and placebo.

Animals: Six healthy adult DSH colony cats.

Methods: Utilizing a randomized, 4-way crossover design, cats received 0.88-1.26 mg/kg PO ql2h fOT, ORP, famoti-
dine, and placebo (lactose capsules). Intragastric pH monitoring was used to continuously record intragastric pH for
96 hours beginning on day 4 of treatment. Plasma omeprazole concentrations at steady state (day 7) were determined by
high performance liquid chromatography (HPLC) with ultraviolet detection. Mean percentage time that intragastric pH
was >3 and >4 were compared among groups using ANOVA with a posthoc Tukey-K ramer test (x = 0.05).

Results: The mean percentage time = SD that intragastric pH was >3 was 68.4  35.0% for OT, 73.9 £ 23.2% for
ORP, 42.8 % 18.6% for famotidine, and 16.0 = 14.2% for placebo. Mean = SD plasma omeprazole concentrations were
similar in cats receiving fOT compared to those receiving ORP and in a range associated with acid suppression reported in
other studies.

Conclusions and Clinical Importance: These results suggest that both omeprazole formulations provide superior acid
suppression in cats compared to famotidine or placebo. Fractionated enteric-coated OT is an effective acid suppressant
despite disruption of the enteric coating.
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The Effect of Orally Administered Ranitidine and Once-Daily or Twice-
Daily Orally Administered Omeprazole on Intragastric pH in Cats

S. Sutalo, M. Ruetten, S. Hartnack, C.E. Reusch, and P. H. Kook

Background: Gastric acid suppressants frequently are used in cats with acid-related gastric disorders. However, i is not
known if these drugs effectively increase intragastric pH in cats.

Objectives: To examine the effects of PO administered ranitidine and omeprazole on intragastric pH in cats and to com-
pare the effcacy of once-daily versus twice-daily dosage regimens for omeprazole.

Animals: Eight domestic shorthair cats.

Methods Using  randomized 4-way cross-over design, cats were given enteric-coated omeprazole granules (1.1-1.3 me/
kg 24h and q12b), ranitidine (1.5-2.3 mg/kg q12b), and placebo. Intragastric pH was monitored continuously for 96 hours
using the Bravo™ system®, starting on day 4 of treatment, followed by a median washout period of 12 days. Mean percent-
age of time pH was 23 and 24 was compared among groups using repeated measures ANOVA.

Results: Mean + SD percentage of time intragastric pH was 3 and 4 was 67.0 - 24.0% and 546 - 26 4% for twice-
daily omeprazole, 24.4 4 22.8% and 16.8 + 19.3% for once-daily omeprazole, 16.5 - 9.0% and 9.6 - 59% for ranitidive,
and 9.4 + 8.0% and 7.0 4 6.6% for placebo administration. Twice-daily omeprazole treatment significantly increased intraga-
stric pH, whereas pH after once-daily omeprazole and ranitidine treatments did not diffe from that of placebo-treated cats.

Conclusion and Clinical Importance: Oly twice-daily PO administered omeprazole sgnificantly suppressed gastric acidity in
healthy cats, whereas once-daily omeprazole and standard dosages of ranitidine were not effective acid suppressanis i cats.
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