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 Description of acid reflux/GERD and Ulcers
 Antacids
 Histamine 2 Receptor Antagonists
 Proton Pump Inhibitors
 Mucosal Protective Agents
 Description of Helicobacter Pylori and 

Treatment Regimens

 Occurs when the stomach contents 
reflux or back up into the esophagus or 
mouth

 Is a normal process when they are brief 
and not bothersome

 People with gastroesophageal reflux 
disease (GERD) experience heartburn, 
regurgitation, vomiting and pain on 
swallowing

 The stomach acid can affect the vocal 
cords
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 People who experience heartburn at 
least 2-3 times/week may have GERD

 Burning sensation in the center of 
the chest, which can spread to the 
throat

 May be an acid taste in the throat
 Less common symptom- stomach 
pain, non-burning chest pain, 
difficulty swallowing, chronic sore 
throat and/or cough

Mild symptoms- treatment 
includes dietary changes and 
non-prescription medications

Antacids and histamine 
antagonists

Ulcers can occur in
the stomach or
duodenum or both
Causes include infection 
with the bacteria Helicobacter pylori (H. pylori)
or long-term use of nonsteroidal anti-
inflammatory drugs (NSAIDs)
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 Antacids- used for short-term relief
◦ Neutralizes gastric acid and reduces delivery to 

the duodenum
◦ Contain compounds such as sodium bicarbonate, 

aluminium hydroxide, magnesium carbonate or 
magnesium hydroxide
◦ Examples- Tums, Maalox and Mylanta
Adverse Effects-ingestion of large amounts of 

calcium and absorbable alkali can lead to 
hypercalcemia, alkalosis and renal impairment, a 
constellation known as milk-alkali syndrome. 
Magnesium containing agents can cause diarrhea.

 Reduce production of acid in the 
stomach by blocking the H2 Receptors 
on the parietal cell

 Used for treatment and maintenance of 
peptic ulcer disease

 Less effective than PPIs
 Available agents

- Rantidine (Zantac)
- Famotidine (Pepcid)
- Cimetidine (Tagamet)
- Nizatidine (Axid)
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 Efficacy in inhibiting acid secretion, 
preventing NSAID-induced ulcers and healing 
peptic ulcers

 All are well absorbed after oral dosing, peak 
serum concentrations within 1-3 hrs. If given 
with antacid reduced to 1-20%.

 Cross the blood-brain and placental barriers

 Absorbed after oral dosing . Peak serum- 1-3 
hours. Absorbed reduced 10-20% with 
antacid administration, not food.

 Elimination -Hepatic and renal metabolism. 
Bioavailability is reduced 30-70% by first pass 
metabolism. Dosage of H2RA’s is reduced 
50% in patients with severe renal failure. 

Adverse effects – Rare, when present include:

 Gynecomastia and impotence occur with 
cimetidine

 Hematopoietic and immune effects-B 12 
deficiency and Idiosyncratic myelosuppression-
Long term use.

 CNS – confusion, agitation
 Hepatic effects –metabolized by cytochrome 

P450 and can cause drug interactions
 Cardiac effects-Brachycardia, hypotension-IV 

infusion cardiac toxicity-Oral rare
 Renal –mild increase in creatinine with cimetidine
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Mechanism of action
 Effectively block acid secretion by irreversibly binding 

to and inhibiting the H-K ATPase pump that resides 
on the luminal surface of the parietal cell membrane.

 3 phases of activation
1. They are weak bases concentrated in the acid 

compartment of parietal cells
2. The inactive prodrug is activated in the acid 

environment
3. A reactive sulfhydryl group then forms a disulfide 

bond with cysteine residue on the H-K-ATPase 
pump, thereby inactivating the enzyme

 Work poorly in fasting patients. More 
effective when taken 30-60 minutes before 
meals so that they are in the bloodstream in 
the post-prandial hours when parietal cells 
are stimulated.

 PPIs include
◦ Omeprazole (Prilosec®)
◦ Lansoprazole (Prevacid®)
◦ Rabeprazole (Aciphex®)
◦ Pantoprazole (Ptrotonix®)
◦ Esomeprazole (Nexium®)
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 A single dose can inhibit 95% of gastric acid 
secretion

 H2 antagonists should not be given 
simultaneously with PPIs, because the 
antagonists reduce the efficacy of the PPIs

 They are the drug of choice for treatment of 
Zollinger-Ellison syndrome and GERD when 
not responsive to H2 antagonists

 PPIs are metabolized by CYP450 and 
therefore can decrease the metabolism and 
clearance of benzodiazopines, warfarin and 
phenytoin

 PPIs reduce absorption of ketoconazole and 
increase absorption of digoxin

 Prolonged use can result in vit B12 
deficiency-acid environment for B12 
absorption

 Few <3% of patients and generally mild
 Include diarrhea, headache, drowsiness, 

muscle pain and constipation
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 Sucralate (Carafate®) is a sulphated
polysaccharide complexed with aluminum 
hydroxide

 It is thought to polymerize and bind electively 
to necrotic tissue, creating a barrier between 
the gastric contents and the mucusa

 It is effective at treating duodenal ulcers (not 
NSAID related) and the suppression of  H. 
Pylori

 Citric acid promotes the absorption of the 
aluminum in sucralfate

 Should not be given with 
cimetidine/ranitidine, but can be given 2 hrs
prior

 Colloidal Bismuth (Pepto-Bismol) also acts 
like sucralfate to bind necrotic tissue and 
creates a barrier

 Misoprostol – used in the prevention of 
nonsteroidal anti-inflammatory drug induced 
gastroduodenal ulcers.

Generic Name Trade Name Mechanism T½ hrs Elimination Benefit 

Cimetidine Tagamet H2 antagonist 1-3 
Hepato-
renal 

Safe/OTC 

Famotidine Pepcid H2 antagonist 1-3 Mainly Renal Safe/OTC 
Nizatidine Axid H2 antagonist 1-3 Mainly Renal Safe/OTC 
Ranitidine Zantac H2 antagonist 1-3 Mainly Renal Safe/OTC 
Omeprazole Prilosec Proton Pump Inhibitor 24 hepatic +Effective 
Lansoprazole Prevacid Proton Pump Inhibitor 24 hepatic +Effective 
Rabeprazole Aciphex Proton Pump Inhibitor 24 hepatic +Effective 
Carafate Sulcralfate Mucosal Protective Agent 6 Renal
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 Pregnancy and lactation – H2RAs are safe, 
cimetidine and ranitidine are safest.

 PPIs is limited, but are considered safe
 Antacids containing sodium bicarbonate and 

magnesium trisilicate should be avoided in 
pregnancy

 Sucralfate is safe in pregnancy because it is 
poorly absorbed.

 Misoprostol induces abortion.

Anti-Helicobacter IHC

 These bacteria can enter your body and live in 
your digestive tract for years. After several 
years they can cause ulcers in the lining of 
your stomach and small intestine

 Transmission is person-to-person by saliva 
or can also be spread by fecal contamination 
of water and food.

 Present in 0.3-0.5% of normal healthy 
population

 The presence of H. Pylori increases the risk
that a patient will have a recurrent ulcers
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 Combination therapy is used consisting of a 
PPI plus 2 or 3 antibiotics.

 2 week treatment with this regimen gives a 
90% cure rate

 If PPI is used along with 1 antibiotic, patient 
should be treated for 3-4 weeks but cure rate 
is 10-29% lower.

Drug Mechanismof action Therapeutic use Adverse effects Drug interactions Classification

Antacids Neutralize the gastric acid 
and reduces delivery to the 
duodenum 

Used for short term
treatment of heartburn and 
indigestion which can be 
associated with GERD 

Milk‐alkali syndrome,
diarrhea

Rantidine (Zantac®) Reduces acid secretion by 
blocking the H2 receptor in 
parietal cells

Treatment of GERD, 
duodenal ulcers, gastric 
ulcers

Rare, hematopoietic and 
immune effects. B12 
deficiency, confusion, 
agitation, cardiac toxicity

Decrease efficacy of PPIs Histamine2 receptor 
antagonist

Famotidine (Pepcid®) Same as above Treatment of 
GERD,duodenal ulcers, 
gastric ulcers

Same as above Decrease efficacy of PPIs Histamine2 receptor 
antagonist

Cimetidine (Tagamet®) Same as above Treatment of 
GERD,duodenal ulcers, 
gastric ulcers

Rare, gynecomastia and 
impotence, mild ↑ in 
creatinine, additional effects 
same as above

Decrease efficacy of PPIs Histamine2 receptor 
antagonist

Nizatidine (Axid®) Same as above Treatment of 
GERD,duodenal ulcers, 
gastric ulcers

Rare, hematopoietic and 
immune effects. B12 
deficiency, confusion, 
agitation, cardiac toxocity

Decrease efficacy of PPIs Histamine2 receptor 
antagonist

Omeprazole (Prilosec®) Prodrug, blocks acid 
secretion by inhibiting the H‐
K ATPase pump (proton 
pump)

Treatment of 
GERD,duodenal ulcers, 
gastric ulcers,Zollinger‐
Ellison Syndrome, H. Pylori 
infection along with 2 
antibiotics

Diarrhea, headache, 
drowsiness, muscle pain and 
constipation

Metabolized by CYP450 and 
can decrease the 
metabolism and clearance of 
benzodiazepines, warfarin 
and phenytoin. PPIs can ↓ 
absorption of ketoconazole 
↑digoxin

Proton Pump Inhibitor

Lansoprazole (Prevacid®) Same as above omeprazole Same as above Same as above Same as above Proton Pump Inhibitor

Rabeprazole
(Aciphex®)

Same as above omeprazole Same as above Same as above Same as above Proton Pump Inhibitor

Pantoprazole (Ptrotonix®) Same as above omeprazole Same as above Same as above Same as above Proton Pump Inhibitor

Esomeprazole (Nexium®) Same as above omeprazole Same as above Same as above Same as above Proton Pump inhibitor

Sucralate (Crafate®) Binds to necrotic tissue to 
form a barrier

Duodenal ulcers (not NSAID
related), H. Pylori

Constipation, dry mouth, 
nausea, diarrhea

Grapefruit juice promotes 
absorption of Aluminum in 
sucralate. Given 2 hrs. prior 
to cimetidine.

Mucosal protective agent


