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Learning Objectives
1. Define the major classes of laxatives and antidiarrheals based on their 

mechanisms of action
2. Identify the first-line pharmacologic treatments for common GI conditions, 

including constipation, diarrhea, and hepatic encephalopathy
3. Differentiate between osmotic, stimulant, bulk-forming, and stool softener 

laxatives in terms of clinical use
4. Recognize contraindications for antimotility agents, particularly in 

infectious diarrhea
5. Explain the role of lactulose and rifaximin in reducing ammonia levels in 

hepatic encephalopathy Who
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Learning Objectives
6. Describe the components and purpose of standard H. pylori eradication therapy

7. Compare adverse effect profiles of laxative classes to guide safe prescribing in 
vulnerable populations (e.g., renal impairment, pregnancy)

8. Apply pharmacologic principles to select appropriate agents for bowel 
preparation before procedures

9. Identify key drug interactions and safety concerns for commonly used GI 
medications, such as QT prolongation with loperamide and clarithromycin

10. Recognize the long-term management benefits of ursodeoxycholic acid in 
cholestatic liver diseases
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Bowel Regimen Drugs
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� Navy Seals
When stool is stuck at the 
exit, Docusate and 
Bisacodyl team up for a 
precision strike.

 Docusate preps the 
scene, softening the target 
and reducing resistance.

 Bisacodyl follows with 
the final push, activating the 
muscles to force a swift 
evacuation.
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 The Prep Crew 
(Psyllium & Docusate )
Before the big job starts, 
Psyllium shows up with bags 
of fiber to bulk up and keep 
things smooth.
Docusate follows, spraying 
everything down with 
detergent to soften and 
liquefy the worksite so the 
crew won’t struggle.

 The Fluid Trucks & 
Bulldozers (Osmotics)
When the crew needs extra 
help, the Trucks (MoM, PEG) 
roll in with gentle water 
delivery, filling the area to 
loosen things up.
If things are backed up bad, 
the Plows (Magnesium 
citrate) arrive to push harder.
Still no progress? Call in the 
Bulldozers (High-volume 
PEG, Lactulose) to clear the 
way completely, though it 
might get messy!

 The Traffic Controllers
(Senna & Bisacodyl)
Sometimes traffic slows 
down. Senna and Bisacodyl 
jump in to wave their flags, 
signaling the colon to move 
faster. They’re best on a set 
schedule to prevent total 
standstill.

Bowel Regimen Drugs
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The Fire Hose Crew

(Enemas)
Low on volume? Fleets or 
mineral oil give a quick 
blast. Need full force? The 
big guns—Tap water or 
soap suds enemas—flush 
the whole worksite.
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Bulk Forming Laxatives
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Bulk-Forming Laxatives
Mechanism of Action

Agent Mechanism

Psyllium
Methylcellulose • Indigestible fibers absorb water → form bulky, soft stool → stimulate peristalsis
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Bulk-Forming Laxatives
Indications

Agent Indications

Psyllium
Methylcellulose

• First-line for mild chronic constipation
• IBS with constipation (IBS-C)
• Preventative use in patients who should avoid straining
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Bulk-Forming Laxatives
Adverse Effects & Contraindications

Agent Adverse Effects Contraindications

Psyllium
Methylcellulose

• Bloating
• Flatulence
• Rare esophageal obstruction if taken without water

• Bowel obstruction
• Dysphagia

 Board Tip
First-line therapy for chronic constipation and safe in pregnancy.
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Stool Softener
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Stool Softener
Mechanism of Action

Agent Mechanism

Docusate Sodium • Surfactant that lowers stool surface tension → allows water and fat to soften stool
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Stool Softener
Indications

Agent Indications

Docusate Sodium • Prevent straining in patients post-MI, post-surgery, or with hemorrhoids
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Stool Softener
Adverse Effects & Contraindications

Agent Adverse Effects Contraindications

Docusate Sodium • Mild diarrhea
• Abdominal cramping • Bowel obstruction

 Board Tip
Ineffective if no water intake and does not treat active constipation well—used preventively.
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Stimulant Laxatives

Who

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Song

it



Who
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

So



Stimulant Laxatives
Mechanism of Action

Agent Mechanism

Senna
Bisacodyl

• Directly stimulates enteric neurons → increases acetylcholine-regulated 
peristalsis and fluid secretion
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Stimulant Laxatives
Indications

Agent Indications

Senna
Bisacodyl • Short-term relief of constipation (avoid chronic use)
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Stimulant Laxatives
Adverse Effects & Contraindications

Agent Adverse Effects Contraindications

Senna
Bisacodyl

• Abdominal cramping
• Electrolyte disturbances
• Long-term use → Melanosis coli (benign 

pigmentation of colon)

• Bowel obstruction
• Acute abdominal pain of unknown origin

 Board Tip
Know that stimulant laxatives are inappropriate for chronic constipation due to dependence risk.
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Osmotic Laxatives
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Osmotic Laxatives
Mechanism of Action

Agent Mechanism

Lactulose

• Non-absorbable sugar (synthetic disaccharide) → pulls water 
into intestinal lumen

• Metabolized by gut flora → acidifies colon → converts NH₃ to 
NH₄⁺ → promotes ammonia excretion

Polyethylene 
Glycol (PEG)

• Large, inert osmotic polymer → increases water retention in 
stool → softens stool and increases motility

Magnesium 
Citrate

Milk of Magnesia

• Magnesium draws water into intestines → increases 
peristalsis and stool volume
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Osmotic Laxatives
Indications

Agent Indications

Lactulose • Chronic constipation
• Hepatic encephalopathy (first-line for reducing ammonia)

Polyethylene Glycol (PEG) • Occasional and chronic constipation
• Colonoscopy preparation

Magnesium Citrate • Acute constipation
• Rapid bowel evacuation (colonoscopy prep)

Milk of Magnesia • Occasional constipation
• Often used for overnight relief
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Osmotic Laxatives
Adverse Effects and Contraindications

Agent Adverse Effects Contraindications

Lactulose

• Flatulence
• Bloating
• Severe diarrhea → risk of dehydration and 

electrolyte abnormalities

• Galactosemia
• Use caution in diabetics 

(contains sugars)

Polyethylene Glycol 
(PEG) • Rare electrolyte imbalance in prolonged use • Bowel obstruction

• Toxic megacolon

Magnesium Citrate & 
Milk of Magnesia • Hypermagnesemia (especially in CKD)

• Renal failure,
• Bowel obstruction
• Severe dehydration

 Board Tip
Osmotic laxatives are commonly tested with hepatic encephalopathy and pre-procedure bowel prep 
questions.
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Chloride Secretory Agents 
• Linaclotide (Linzess), Lubiprostone (Amitiza) 

o Linaclotide (guanylate cyclase agonist) à activates GC-C receptor à increases cGMP 
à cGMP stimulates secretion of chloride and bicarbonate into intestinal lumen  
à increases intestinal fluid by drawing Na+ / H2O and accelerates transit 

o Lubiprostone activates chloride channel à stimulates secretion of chloride and 
bicarbonate into intestinal lumen à increases intestinal fluid by drawing Na+/H2O and 
accelerates transit 

• Dosage and Administration 
o Linaclotide (Linzess): 145 mcg PO daily  (Onset: 12-24 hours) 
o Lubiprostone (Amitiza): 24 mcg PO BID  (Onset: 24-48 hours) 

• Side Effects 
o Linaclotide (Linzess) bloating, diarrhea / Lubiprostone (Amitiza): nausea, diarrhea 

• Cost: Linzess (30 capsules) - $450 / Amitiza 24 mcg (30 capsules) - $200  
 

 
 
 
Peripherally Acting Mu-Opioid Receptor Antagonists (PAMORA) 

• Methylnaltrexone (Relistor) and Naloxegol (Movantik) à block peripheral opioid receptors (GI 
tract) without affecting central analgesia 

• FDA-approved for treatment of opioid-induced constipation in patients taking opioids for 
chronic non-cancer pain, who have not responded to conventional laxatives  

o severe abdominal pain and bowel perforation may be associated with PAMORA use in 
cancer and bowel obstruction 

• Methylnaltrexone: 8-12 mg SC daily / 450 mg PO daily (dosage adjustment in renal insuff) 
• Naloxegol (Movantik): 12.5-25 mg PO daily (dosage adjustment in renal insuff) 
• Efficacy: Methylnaltrexone SC formulation is more effective than oral Naloxegol and oral 

Methylnatrexone. 
• Cost: Relistor 150 mg (30 tabs) $680 / Relistor Injectable: 12 mg (14 syringes): $2000  

 Movantik 25 mg (30 tabs): $350 
• Side Effects: abdominal pain, nausea, diarrhea, flatulence 
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Antidiarrheals
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Antidiarrheals
Mechanism of Action

Agent Mechanism

Loperamide • Peripheral mu-opioid agonist → inhibits peristalsis & ↑ anal sphincter tone

Bismuth Subsalicylate
Pepto-Bismol

Kaopectate

• Coats GI tract, binds toxins
• Mild antimicrobial and anti-inflammatory effects

Diphenoxylate-Atropine • Peripheral mu-opioid agonist → slows GI motility
• Subtherapeutic atropine discourages abuse
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Antidiarrheals
Indications

Agent Indications

Loperamide • Symptomatic treatment of acute diarrhea (non-infectious)

Bismuth Subsalicylate
Pepto-Bismol

Kaopectate

• Traveler’s diarrhea
• Dysentery (fevers and bloody diarrhea)
• Dyspepsia
• H. pylori adjunct

Diphenoxylate-Atropine • Severe non-infectious diarrhea
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Antidiarrheals
Adverse Effects & Contraindications

Agent Adverse Effects Contraindications

Loperamide
• Constipation
• Rare cardiac arrhythmias with 

high doses

• Bloody diarrhea
• C. difficile infection (colitis)

Bismuth Subsalicylate
Pepto-Bismol

Kaopectate

• Black stools/tongue
• Salicylate toxicity

• Aspirin allergy
• Children (Reye syndrome risk)

Diphenoxylate-Atropine
• CNS depression
• Anticholinergic effects
• Constipation

• Infectious diarrhea

 Board Tip
Never use antimotility agents in infectious diarrhea (especially C. difficile).
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Gallbladder/Cholestasis Therapy
Mechanism of Action

Agent Mechanism

Ursodeoxycholic Acid • Hydrophilic bile salt that stabilizes hepatocyte membranes against toxic bile salts
• Decreases cholesterol content in bile
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(1) protection of injured cholangiocytes against toxic effects of bile acids,  
(2) stimulation of impaired biliary secretion,  
(3) detoxification of hydrophobic bile acids, and  
(4) inhibition of apoptosis of hepatocytes. 



Gallbladder/Cholestasis Therapy
Indications

Agent Indications

Ursodeoxycholic Acid • Primary biliary cholangitis (slows progression)
• Cholesterol gallstones in patients unwilling/unable to have surgery
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Currently, the use of UDCA has been approved for the treatment of PBC,  cholesterol gallstones, and for prevention •
of gallstone formation in obese patients undergoing rapid weight reduction, e.g. after bariatric surgery.

Primary biliary cholangitis is an autoimmune disease in which the bile ducts 
are inflamed and slowly destroyed.  Ongoing inflammation in the liver can 
lead to bile duct inflammation and damage known as cholangitis. 
Inflammation in the smallest ducts spreads and eventually damages other 
cells in the liver. As the cells die, they're replaced by scar tissue, also known 
as fibrosis, that can lead to cirrhosis and liver failure. 
Although it affects both sexes, primary biliary cholangitis mostly affects 
women. Researchers think a combination of genetic and environmental 
factors triggers the disease. It usually develops slowly. At this time, there's no 
cure for primary biliary cholangitis, but medicines may slow liver damage, 
especially if treatment begins early.



Gallbladder/Cholestasis Therapy
Adverse Effects & Contraindications

Agent Adverse Effects Contraindications

Ursodeoxycholic Acid • Diarrhea
• Rare hepatotoxicity

• Calcified gallstones
• Complete biliary obstruction

 Board Tip
First-line therapy for PBC (improves LFTs and survival).
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Cirrhosis Medications
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Major complications of cirrhosis include: 

Variceal hemorrhage •
Ascites •
Spontaneous bacterial peritonitis •
Hepatic encephalopathy •
Hepatocellular carcinoma •
Hepatorenal syndrome •
Hepatopulmonary syndrome •

 
Once these complications develop, patients are •
considered to have decompensated cirrhosis.  
Multiple factors can predispose to •
decompensation in a patient with cirrhosis. The 
most important risk factor is the development 
of portal hypertension and uncontrolled 
chronic liver disease, particularly alcohol use 
and viral hepatitis.  
Once decompensation has developed, patients •
should be considered for liver transplantation.

Pathophysiology of portal hypertension in cirrhosis 
Portal hypertension results from increased intrahepatic vascular •
resistance and portal–splanchnic blood flow.  
In addition, cirrhosis is characterized by splanchnic and systemic •
arterial vasodilation.  
Splanchnic arterial vasodilation leads to increased portal blood •
flow and thus elevated portal hypertension.  
An increased hepatic venous pressure gradient leads to the •
formation of portosystemic venous collaterals. 
Esophagogastric varices represent the most clinically important •
collaterals given their associated high risk of bleeding.  
Treatment consists of pharmacologic therapy to decrease portal •
pressure, endoscopic treatment of varices (band ligation or 
sclerotherapy) to treat variceal bleeding, and creation of a 
transjugular intrahepatic portosystemic shunt (TIPS) to reduce 
portal pressure if drug therapy and endoscopic treatment fail

(endoscopic variceal ligation)

TIPS = transjugular              
              intrahepatic 
              portosystemic 
              shunt



Cirrhosis Medications
Mechanism of Action

Agent Mechanism

Lactulose • Acidifies colon → traps NH₃ as NH₄⁺ → reduces systemic absorption

Rifaximin • Non-absorbable antibiotic → decreases ammonia-producing bacteria

Octreotide
• Synthetic somatostatin analog → inhibits splanchnic vasodilation
• Decreases portal venous pressure and reduces variceal bleeding

Propranolol
• Non-selective beta-blocker → blocks β1 and β2 receptors
• Reduces cardiac output and induces splanchnic vasoconstriction → lowers portal 

hypertension
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Cirrhosis Medications
Indications

Agent Indications

Lactulose • First-line for hepatic encephalopathy prevention and treatment

Rifaximin • Add-on therapy for recurrent episodes

Octreotide
• Acute variceal bleeding (first-line)
• Carcinoid syndrome (reduces flushing and diarrhea)
• VIPoma (controls watery diarrhea)

Propranolol
• Primary and secondary prevention of variceal bleeding
• Portal hypertension management
• Adjunct in cirrhotic patients with large varices
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A somatostatin analogue is a man 
made (synthetic) version of 
somatostatin. Octreotide slows down 
the production of hormones, 
especially the growth hormone and 
serotonin —> controls the symptoms 
such as diarrhoea and flushing of 
the skin.

A VIPoma ris a neuroendocrine neoplasm secreting vasoactive intestinal peptide (VIP), usually presenting with severe watery secretory diarrhea, which can result in hypokalemia and 
metabolic acidosis and with flushes.  Administation of a somatostatin analog (SSA) can decrease the secretory diarrhea, further aiding in the restoration of fluid and electrolyte imbalances.



Cirrhosis Medications
Adverse Effects & Contraindications

Agent Adverse Effects Contraindications

Lactulose • Severe diarrhea
• Electrolyte disturbances

• Galactosemia
• Use caution in diabetics

Rifaximin • Nausea
• Bloating • Severe liver dysfunction (caution)

Octreotide • Gallstones
• Hyperglycemia or hypoglycemia • Caution in diabetes, biliary disease

Propranolol
• Bradycardia
• Hypotension
• Bronchospasm

• Asthma
• Severe bradycardia
• Decompensated heart failure

 Board Tip
First-line treatment is lactulose, with rifaximin added if symptoms recur.
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H. pylori Therapy
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H. pylori Therapy
Mechanism of Action

Agent Mechanism

Proton Pump Inhibitors • Irreversibly inhibits H⁺/K⁺ ATPase → reduces acid

Clarithromycin • Inhibits 50S ribosomal subunit → stops protein synthesis

Amoxicillin • Beta-lactam → inhibits bacterial cell wall synthesis
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H. pylori Therapy
Indications

Agent Indications

Tripel therapy 
(PPI + Clarithromycin + amoxicillin) • H. pylori eradication

Who

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

sat



H. pylori Therapy
Adverse Effects & Contraindications

Agent Adverse Effects Contraindications

Proton Pump 
Inhibitor

• Increased risk of fractures
• Hypomagnesemia
• C. difficile infection
• Rebound acid hypersecretion

• Long-term use in osteoporosis 
• Interstitial nephritis

Clarithromycin
• QT prolongation
• GI upset
• Cholestatic hepatitis

• QT prolongation
• Hepatic dysfunction

Amoxicillin • Hypersensitivity reactions
• Jarisch–Herxheimer reaction • Penicillin allergy

 Board Tip
Substitute metronidazole for amoxicillin if penicillin-allergic; be aware of rising clarithromycin 
resistance.
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Study Check
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UpToDate (2025) 
In the United States, H. pylori 
rates of resistance to 
clarithromycin exceed 20 to 30 
percent and are steadily 
increasing.



Question 1

A patient with hepatic encephalopathy is started on lactulose. What is the 
primary mechanism by which lactulose reduces serum ammonia?
A. Stimulates colonic motility
B. Traps ammonia as ammonium in the colon
C. Inhibits protein absorption
D. Increases bile acid secretion
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Question 2

A 65-year-old man with cirrhosis presents with acute variceal bleeding. What 
is the best initial pharmacologic therapy?
A. Propranolol
B. Octreotide
C. Rifaximin
D. Ursodeoxycholic acid
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Question 3

A patient with hepatic encephalopathy is already on lactulose but continues 
to have recurrent episodes. What medication should be added?
A. Magnesium citrate
B. Rifaximin
C. Loperamide
D. Docusate
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to have recurrent episodes. What medication should be added?
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Question 4

Which medication works by reducing cholesterol saturation in bile, making it 
ideal for treating primary biliary cholangitis?
A. Ursodeoxycholic acid
B. Polyethylene glycol
C. Diphenoxylate-atropine
D. Clarithromycin
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