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KEY CONCEPTS AND LEARNING OBJECTIVES .  

1. To understand the clinical uses of H2 receptor antagonists. mechanism of action, elimination  
and adverse effects.  

2. To describe the drug interactions associated with the use of H2 receptor antagonists.  

3. To understand when antacids are used and there mechanism of action. 

4. To understand the mechanism of action of PPIs  

5. To describe the adverse effects and drugs interactions with PPIs  

6. To understand when the histamine antagonists and the PPIs are to be used for treatment  
 
7. To describe the mechanism of action of the mucosal protective agents 
 

8. To describe the drugs used to treat H. pylori infection  
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Histamine-2 Antagonists and PPIs 

 
I. Overview of Acid Reflux 

A. Acid reflux/GERD occurs when the stomach contents back up into the esophagus or 
mouth 

B. Patients with GERD experience heartburn, regurgitation, vomiting and pain upon 
swallowing 

C. Stomach acid can also affect vocal cords 
D. Symptoms of acid reflux/GERD 

1. Heartburn 2-3 times a week 
2. Burning sensation in chest 
3. Acid test in throat 

E. Treatment of acid reflux/GERD 
1. Mild symptoms- dietary changes, non-prescription medications 
2. Antacids and H2 antagonists 

 
II. Antacids – used for short term relief 

 
A. Neutralizes gastric acid and reduces delivery of acid to duodenum 

 
B. Contains sodium bicarbonate, aluminium hydroxide, magnesium carbonate or magnesium 
hydroxide. 

 
B. Adverse effects 

1. Ingestion of large amounts of calcium and alkali can lead to hypercalcemia, alkalosis and 
renal impairment known as the milk-alkali syndrome 

2. Magnesium containing agents can cause diarrhea 

 
III. H2 Receptor Antagonists  

A. These drugs reduce gastric acid secretion, and are used to treat peptic ulcer disease and 
gastric acid hypersecretion. These are remarkably safe drugs, and are now available over the 
counter.  

The H2 antagonists are available OTC:  
1. Cimetidine (Tagamet®)  
2. Famotidine (Pepcid®)  
3. Nizatidine (Axid®)  
4. Ranitidine (Zantac®)  
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All of these have reduce the production of acid by blocking the H2 receptors on the parietal cell. 
They are used to prevent NSAID-induced ulcers and in the treatment and maintenance of peptic 
ulcers 
 
B. The H2 antagonists are rapidly and well absorbed after oral administration (bioavailability 

50-90%).  Peak plasma concentrations are reached in 1-3 hours, and the drugs have a t1/2 of 
1-3 hours. 

C. Cross the blood-brain and placental barriers 

D. Elimination – Hepatic and renal metabolism. Bioavailability is reduced 30-70% by first 
pass metabolism. Cimetidine exhibits the greatest hepatic metabolism 
 

E. Adverse effects – Rare but can include 
Gynecomastia and impotence occur with cimetidine 

1. Hematopoietic and immune effects-B 12 deficiency and Idiosyncratic 
myelosuppression 

2. CNS – confusion, agitation 

3. Hepatic effects –metabolized by cytochrome P450 and can cause drug interactions 

4. Cardiac effects-Brachycardia, hypotension-IV cardiac toxicity-Oral 

5. Renal –mild increase in creatinine with cimetidine 

 
Because of the hepatic metabolism and renal excretion, H2 receptor antagonists should be used with 
care (lower doses) in patients with hepatic and renal impairment.   

 
IV. Proton Pump Inhibitors  

A. Mechanism of action 

1. Proton Pump Inhibitors (PPI) irreversibly inhibit the gastric parietal cell proton 
pump H

+

/K
+ 

ATPase.  

2. Activation occurs in 3 phases 

a. PPIs are weak bases concentrated in the acid compartment of the parietal cells 
b. Prodrugs – activated in acid environment – enter the parietal cells from the blood 
c. A sulfhydral group forms a disulfide bond with cysteine residues on the H-K-ATPase 

pump and inactivates the enzyme  
 

B. Current proton pump inhibitors  
1. Omeprazole (Prilosec®)  
2. Lansoprazole (Prevacid®)  
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3. Rabeprazole (Aciphex®)  
4. Pantoprazole (Protonix®)  
5. Esomeprazole (Nexium®)  

- A single dose can inhibit 95% of gastric acid secretion 
- H2 antagonist should not be given with PPIs 
- PPIs are the drug of choice for treatment of Zollinger-Ellison syndrome and GERD when 

there is no response with H2 antagonists 
 
 

C. Drug Interactions of PPIs  

1. PPIs are metabolized by Cytochrome P450 and, therefore, can decrease the 
metabolism and clearance of benzodiazepines (Diazepam), warfarin, phenytoin, 
etc. 

2. PPIs reduce absorption of ketoconazole but increase absorption of digoxin.  

3.  Prolonged use can result in B12 deficiency 
 

D. Adverse reactions of PPIs 
 
1. Few (<3% of patients) and generally mild  

2. Include diarrhea, headache, drowsiness, muscle pain, and constipation.  

 
V. Mucosal Protective Agents  

A. Sucralfate (Carafate ®) is aluminum sucrose sulfate.   

B. It is thought to polymerize and bind selectively to necrotic tissue, thereby creating a barrier 
between the gastric contents and the gastric mucosa.   

C. Sucralfate is very effective for treating duodenal ulcers, and also suppresses H. Pylori (see 
below).   

D. It is important to note that citric acid, such as that present in grapefruits, promotes absorption 
of the aluminum in sucralfate.  This poses a problem for patients with renal failure who have 
an impaired ability to eliminate the aluminum.  

E. Do not give with cimetidine/ranitidine but can be given 2h prior.  

F. Colloidal Bismuth (Pepto-Bismol) also acts like sucralfate to bind necrotic tissue and creates 
a barrier.   
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OTC = over the counter medication  
+Effective = more effective than the H2 antagonists (which are already quite effective!!).  

Generic Name  Trade Name  Mechanism  T½ hrs  Elimination    
Cimetidine  Tagamet  H2 antagonist  1-3  Hepato-renal    
Famotidine  Pepcid  H2 antagonist  1-3  Mainly Renal    
Nizatidine  Axid  H2 antagonist  1-3  Mainly Renal    
Ranitidine  Zantac  H2 antagonist  1-3  Mainly Renal    
Omeprazole  Prilosec  Proton Pump Inhibitor  24  hepatic    
Lansoprazole  Prevacid  Proton Pump Inhibitor  24  hepatic    
Rabeprazole  Aciphex  Proton Pump Inhibitor  24  hepatic    
Carafate  Sulcralfate  Mucosal Protective Agent  6    
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VI. Helicobacter Pylori  
A. Bacteria can enter body and live in your digestive system for years. Can eventually cause 

ulcers in the lining of the stomach and small intestine 
B. Transmission is person-to=person or fecal contamination of water and food 
C. Pylori is present in only 0.3-0.5 % of the normal healthy population.   
D. Presence of H. Pylori increases the risk of recurrent ulcers 
E. Combination therapy with a PPI plus 2 antibiotics is used to treat this disease for 2 weeks 
F. If PPI is used with 1 antibiotic patient needs longer treatment duration 
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SUMMARY REVIEW TABLE FOR LECTURE  

Drug  Classification  Biochemical mechanism of 
anti-asthmatic action  

Routes of 
administration  

Type of therapeutic use  Contraindications  Major side effects  Comments  

Cimetidine  Histamine H2  Blocks histamine H2  1. Oral  1. duodenal ulcers   Gynecomastia  1. i.v. bolus  
(Tagamet®)  receptor antagonist  receptors and decreases gastric 

acid secretion  
2. i.v. 3. 
injection  

2. gastric ulcers 3. erosive 
gastroesophageal reflux 
disease (GERD) 4. 
Prevention of upper GI 
bleeding 5. hypersecretory 
conditions (Zollinger-Ellison 
Syndrome)  

 with long-term use 
and in some 
incidences 
impotence  

reported to cause 
cardiac arrythmias 
and hypotension 
(although rare). 2. 
H2 antagonists can 
be added to PPIs to 
stop nocturnal acid 
breakthrough -BUT 
may decrease 
efficacy of PPIs  

Ranitidine  Histamine H2  Blocks histamine H2  1. Oral  Same as Cimetidine   Rare but include  1. May increase risk  
(Zantac®)  receptor antagonist  receptors and decreases gastric 

acid secretion  
2. i.v.    agitation, anemia, 

confusion and 
depression  

of developing 
pneumonia 2. H2 
antagonists can be 
added to PPIs to stop 
nocturnal acid 
breakthrough. – BUT 
may decrease 
efficacy of PPIs  

Omeprazole  PPI  1. Inhibits H+/K+ pump (proton 
pump) in the gastric parietal 
cells  

1. Oral  1. Zollinger-Ellison 
Syndrome 2. GERD 3. short 
term treatment of duodenal 
ulcers. 4. Rx of H. Pylori in 
combination with Antibiotics  

1. Can increase concentrations 
of diazepam, warfarin, and 
phenytoin by decreasing their 
clearance by the liver. 2. PPIs 
can reduce absorption of 
ketoconazole and increase 
absorption of digoxin.  

Diarrhea, nausea, 
skin rash, dizziness  

Not normally used 
with H2 antagonists 
– reduced efficacy of 
PPIs. NEW: long 
term use may cause 
Vit B12 deficiency  

Rabeprazole  PPI  1. Inhibits H+/K+ pump (proton 
pump) in the gastric parietal 
cells  

1. Oral  Same as Omeprazole  Same as for Omeprazole  Headache  Not normally used 
with H2 antagonists 
– reduced efficacy of 
PPIs. NEW: long 
term use may cause 
Vit B12 deficiency  

Sucralfate  Mucosal Protective  1. binds selectively to  1. Oral  1. Duodenal Ulcers  1. Can decrease absorption  Minor:  Colloidal Bismuth  
(Carafate®)  agent  necrotic tissue to form a 

barrier against gastric acid.  
 2. suppresses H. pylori 

infection  
of cimetidine, ciprofloxacin, 
digoxin, ofloxacin, ranitidine 
if given simultaneously with 
Sucralfate. 2. Grapefruit 
promotes absorption of Al in 
sucralfate – problem in 
patients with renal 
insufficiency/failure.  

Constipation, 
flatulence, dry 
mouth, diarhhea, 
nausea  

works in same 
manner as 
Sucralfate.  

 


