GI PHARM 

	Tx Peptic Ulcers
	Mechanism
	PK
	Clinical Indications
	Toxicities

	Acid Neutralizing
	
	
	
	

	Food
	*Food alone with increase gastric pH to 5 for up to one hour.

*Food must have a buffering role.

*Food ( increased gut blood flow ( increased bicarb and mucus production, as well as acid clearance
	
	
	

	Antacids

Ca (Tums)

Mg (Mylanta, Milk)

Al + Mg (Maalox)
	Basic compounds that neutralize HCl, thus they can raise the gastric pH; they also x (inactivate) pepsin and bind to bile salts.
	Require frequent administration; 

NaHCO3 – very water soluble, but rapidly cleared and adds to bicarb and Na load.

CaCO3 – yes, quick relief, but causes bloating and belching.

Mg + Al (slower absorption, so longer effect)
	Duodenal ulcers, GERD, Prophylaxis for stress ulcers due to decreased CO and diminished blood flow to the gut
	(1) can interfere with absorption/bioavailability of other drugs

(2) can alter gastric motility 

(3) caution in renal patients because of cation absorption.  Don’t give AlOH3 to renal pts; it will cause osteoporosis, encephalopathy, and proximal muscle weakness.

	Acid Reduction
	
	
	
	

	H2R Antagonist

Ranitidine (Zantac)
	(1) competitive inhibition of Histamine with H2 receptors.

(2) dose-dependent (x) of gastric acid secretion

(3) (x) basal acid secretion (fasting)

(4) (x) physiologic acid secretion (feeding)
	the peak [plasma] is 1-2 hours. elimination is primarily renal.  H2 antagonist have a short half-life, so much be given 1-2 times per day.
	(1) duodenal and gastric ulcers.

(2) acute and chronic GERD

(3)*prevention of duodenal ulcer recurrence
	(1) can cause over anti-coagulation; increased risk of bleeding by (x) CYP450 and interacting with warfarin, theophylline, and phenytoin.

(2) CNS confusion, somnolence
(3) Gynecomastia, Galactorrhea (anti-androgen)

	H+ Pump Inhibitor

Omeprazole (Nexium)
	Delivered in a pro-drug form; a sulfinyl group is protonated in parietal cells to form sulfenamide, which then binds irreversibly and covalently to the H+/K+ ATP-ase; this causes dose-dependent (x) of gastric acid secretion long after the drug disappears. Thus, de novo synthesis of H+ pumps is required to restore acid secretion.  Reduces daily acid production by 95%
	Omeprazole is degrades by stomach acid (so it’s taken in an enteric-coated form or with a base), but at the same time it needs acid to be activated – so, parietal cells who are dormant will (x) not be affected.  That is, patients taking in AM only had acid recovery from basal secretion of previously dormant cells.  Metabolized by the Liver, dose may need adjustment in liver failure.  Short plasma ½ life, but duration is longer b/c of irreversible binding.
	(1) esophageal, duodenal, and gastric peptic ulcers, especially those unresponsive to H2 Antagonists.

(2) Erosive Esophagitis from GERD

(3) ZE (Zollinger-Ellison) Syndrome, which causes uncontrolled levels of gastrin ( hypersecretion of acid ( lots of ulcers.
	(1) False alarm re: hypergastrinemia, hyperplasia, and ECL carcinoid tumors; debunked.

(2) watch out for potential bacterial overgrowth of the small intestine.

(3) potent (x) inhibitor of CYP450, so H+ inhibitors interact with warfarin, phenytoin, and diazepam

	Increasing Mucosal Protective Barrier
	
	
	
	

	Sulfated Sugars 

Sucralfate
	*Activated by acid (like HPIs) and makes a viscous, adherent gel that binds electrostatically to + charged proteins in the ulcer craters.

*Inhibits (x) pepsin.

*Adsorbs and binds to bile salts, in order to make them less available to irritate the stomach’s lining.
	(1) Most of the dose is excreted unchanged in the stool.

(2) Need to worry about Al accumulation though in renal pts.

(3) should be taken on an empty stomach to avoid binding to dietary protein ( lose potency
	(1) prophylaxis (like antacids) for stress-induced ulcers

(2) peptic ulcers

(3) chemical gastritis from bile reflux (from duodenum ( stomach)
	(1) constipation – there’s aluminum in sucralfate

(2) it’s an anion resin (binds to +charged proteins), so it reduced the bioavailability of phenytoin, digoxin, and theophylline.

	Misoprostol
	Prostaglandin (PGE1) Analog.

(so, NSAIDs (x) the formation of prostaglandins, which are anti-acid and pro-mucous and pro-bicarbonate secretion in the stomach. Thus, PGA’s are anti-secretory and cyto-protective.)
	Very well-absorbed orally!
	prevention of gastric ulcers in patients who need to use NSAIDs for long-term; interestingly, PGA’s can also be used to treat constipation.
	(1) cause uterine contractions and are abortifacient.

(2) can cause diarrhea and abdominal cramping.

	Tx (x) H. pylori, a gram (-) rod that’s associated with the following:

(1) Gastritis

(2) 60-95% of gastric and duodenal ulcers

(3) Gastric adenocarcinoma

(4) Gastric B-cell lymphoma
	Mechanism of Disease:

H. pylori (x) kills D cells, which produce somatostatin, which keeps gastrin in check.  Without D cells, you get hypergastrinemia ( elevated gastric acid levels.

Tx involves 2 or more Abx + either H2 Antagonists or HPI’s. 
	Single Abx regimens won’t work and ( resistance.  You need to raise the pH for pH-dependent Abx (like Amoxicillin and Clindamycin), so you use H2 (x) or HPI’s.  Need 10-14 days of treatment.
	
	

	Tx of Gastric Motility Problems
	
	
	
	

	Domperidone
	D2 Receptor Antagonist
	
	
	Domperidone can’t cross the BBB, so does not cause CNS problems!

	Metoclopramide, a substituted benzamide.
	D2 Receptor Antagonist, Stim’s 5HT4 Receptor, and Cholinergic Agent.

- Enhances smooth muscle propulsive contractions and accelerates gastric emptying.

- Increases LES tone; in theory, a great med for GERD.

- Anti-emetic effect by CNS dopamine antagonism

 
	Metabolized in the Kidney, so the ½ increases in renal failure.
	(1) Gastroparesis (from diabetes and idiopathic)

(2) GERD; because increases LES tone and speeds gastric emptying

(3) Nausea/Vomitting because its (x) D2R

works on delayed gastric emptying and GERD, but does nothing for small intestine or colon
	Somnolence, nervousness

Reversible extra-pyramidal motor problems (Parkinson’s like)

Irreversible tardive dyskinesia

	Tegaserod
	Stims 5HT4 R; binds with high affinity, acts as a partial agonist.  Stims the peristaltic reflex and intestinal secretion (hence the diarrhea) and (x) visceral sensitivity.  Enhances basal motor activity throughout the entire gut. 
	Metabolized by the Liver, eliminated by the kidney, 2/3 of the dose is excreted in the stool, 1/3 excreted in urine as metabolite.  Co-admin with food reduces bioavailability by 40-65%
	(1) IBS with constipation in women.

(2) Chronic, idiopathic constipation

(3) Off-label for gastroparesis and GERD

Tegaserod works on the whole gut!
	Diarrhea, cardiac events, stroke

	Cisapride
	Stims 5HT4 R, as well
	
	
	Arrythmias, rarely death

	Other


	Cholinergic Agent & ACE (x)

Bethanechol, Neostigmine

Motilin-like Agent

Macrolides (Erythromycin)
	
	
	

	Nausea/Vomitting
	Mechanism
	PK
	Clinical Indications
	Toxicities

	Odansetron
	5HT3 (x) Antagonist; affects the CTZ, STN, and possibly vagal efferents from the gut
	Odansetron is well-absorbed in the gut, metabolized by CYP450 in the Liver, so you should decrease the dose in liver dysfunction.  The anti-emetic effects lasts long after the drug is cleared (either covalent or high-affinity binding).  Dosing once a day.
	(1) Chemo-induced nausea

(2) Nausea from gut irradiation
(3) Hyper-emesis of pregnancy
(4) Post-operative nausea

but not for motion-sickness
	This drug is generally well-tolerated, but may cause some constipation, diarrhea, headache, or light-headedness.  Causes some minor EKG changes, but these are not clinically significant.  Major toxicity is financial – very expensive, $80 for one tablet!

	Phenothiazines, example is Prochlorperazine
	(x) D2 R, (x) H1, (x) M

(broadest spectrum)
	Most commonly used!!
	(x) motion sickness!
	

	Metoclopramide & Domperidone
	(x) D2R, stims 5HT4, so there’s a pro-kinetic and anti-nausea effect
	
	
	

	Promethazine (Phenergan)

Diphenhydramine (Benadryl)
	(x) Histamine 1 R’s
	
	(x) post-operative nausea (like Odansetron), 

(x) motion sickness.
	

	Scopolamine
	(x) Muscarinic R’s

affects CTZ, STN, Cerebellum
	
	(x) motion-sickness
	

	Cannabanoids (Dronabinol)
	Mechanism unknown, probably stims cannabanoid receptors in the medulla.  Stims appetite, so used (x) cachexia for patients with cancer and AIDS.
	
	
	

	Diarrhea Tx
	Mechanism
	PK
	Clinical Indications
	Toxicities

	INTRA-LUMINAL
	
	
	
	

	Hydroscopic Agents

“Fiber” Psyllium (Metamucil)
	absorbs excess H20
	
	
	

	Bile Salt Binders Cholestyramine
	bind excess bile salts to avoid colon secretion
	
	
	

	Bismuth Compounds

Bismuth Subsalicylate (Pepto Bismol)
	Anti-secretory, anti-inflammatory, and anti-microbial effects!
	
	
	

	ANTI-MOTILITY/ ANTI-SECRETORY 
	
	
	
	

	Ioperamide, an opiod

(Immodium AD)
	opiods are morphine-like meds that act at several opiod receptors to:

- increase fluid absorption

- decrease fluid secretion

- decrease motility, by increasing transit time

(decrease propulsive and increase non-propulsive motion)
	Limited ability to penetrate the CNS in normal doses.40-50x more potent than morphine as an anti-diarrheal. Quick effect.

Peak plasma levels in 3-5 hours, ½ life 11 hours.

Hepatic Metabolism.
	
	With overdose, you can get sedation and paralytic ileus.

	Constipation Tx in the general sense, you’ll decrease fluid absorption, try to keep fluid in the lumen by osmotic means, and change motility (increase propulsive and decrease non-propulsive) to try and make a BM.
	Mechanism
	PK
	Clinical Indications
	Toxicities

	Emollients/Softeners 

docusate sodium
	Active in the lumen.  Docusate sodium (Stool softeners) are anionic detergents that lower the surface tension of stool, which allows for the penetration of water and fat.
	
	Used more for hard stools than constipation.
	

	Bulk-forming Laxatives
	Hydrophilic compounds, hold water in the stool, might affect the absorption of bile salts.
	
	Used more for IBS than constipation.
	

	Mg Salts
	Most commonly used! Mg is poorly absorbed, so because of increased intralumen osmolarity, water comes into the stool.  Mg also stim’s the secretion of CCK, which stims secretion and bowel movement.
	
	
	

	STIMULANT CATHARTICS
	Stimulant cathartics work by irritating the lining of the colon.  They have a direct effect on enterocytes, enteric neurons, and muscle.  They induce low-grade inflammation ( fluid and electrolyte accumulation ( stimulates intestinal motility.
	
	
	

	Bisacodyl (Dulcolax)
	
	
	
	

	Anthraquinone Laxatives
	
	DO NOT USE CHRONICALLY
	
	(1) reversible melanosis coli.

(2) irreversible “cathartic colon,” dilated and ahaustral colon, neuron loss, atrophy of Muscularis propria.

	Ricinoleic Acid 

(Castor Oil)
	from bean of castor plant.
	1-3 hours to take effect.
	
	Unpleasant taste and toxic effects on intestinal epithelium and enteric neurons.

	Non-absorbable Sugars
	Lactose, Glycerin, Sorbitol, Mannitol sugars not absorbed, feed colonic flora ( organic fatty acids (create osmotic load) ( pulls in fluid ( can help constipation
	
	
	


