Pharmacotherapy of Peptic Ulcer Disease And Thyroid

Physiology of the Upper Gastrointestinal Tract

e The stomach secretes acid, enzymes, and hormones that are essential to

digestive physiology.

e Approximately 4.5 million Americans are affected by PUD, and about 10% of
Americans will experience an ulcer in their lifetime (Anand, 2017).
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e The stomach lining: gastric glands and the secretion of hydrochloric acid.

e Natural defenses of the stomach include:
o Somatostatin
o Bicarbonate ion
o Mucous
o Prostaglandin E:
e Prostaglandin antagonists include:
o NSAIDs
o Corticosteroids



Etiology and Pathogenesis of Peptic Ulcer Disease

Peptic ulcer risk factors
o Infection with Helicobacter pylori
o Close family history of PUD
o Use of drugs
= Particularly glucocorticoids, NSAIDs, and platelet inhibitors
Blood group O
Smoking tobacco
Consumption of beverages and foods that contain excessive caffeine
Excessive psychologic stress and pain in stomach
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Etiology and Pathogenesis of Gastroesophageal Reflux Disease

Gastroesophageal reflux disease is a chronic condition characterized by
persistent heartburn.
Etiology and Pathogenesis of Gastroesophageal Reflux Disease
Results when acidic stomach contents enter the esophagus
Pathophysiology

o Lower esophageal sphincter

o Weakening or relaxation

» Decreased salivary secretions

o Diminished esophageal motility
Treating symptoms

o Weightloss if obese
Elevating head of bed with a pillow
Avoiding fatty or acidic foods - fried meat, fatty meat
Eating smaller meals at least 3 hours before sleep

o
o
o
o Eliminating tobacco and alcohol use- irritate this condition

Pharmacotherapy of Peptic Ulcer Disease and Gastroesophageal Reflux Disease

Peptic ulcer disease and gastroesophageal reflux disease are best treated
with a combination of pharmacotherapy and lifestyle changes.
Before initiating pharmacotherapy, patients are usually advised to change
lifestyle factors that may be contributing to severity of PUD or GERD.
Goals of PUD pharmacotherapy
o Relieve symptoms
Promote healing of the ulcer
Prevent complications
Prevent future recurrence
Key factors
o Eradication of H. pylori
o Discontinuing NSAIDs or other ulcer-promoting medications
when possible
Major drug classes
o Proton pump inhibitors (PPIs)
o Hz-receptor antagonists

o O O O



o Antacids
o Miscellaneous drugs

Symptoms
* Heartburn
* Nausea
* Chest pain
* Belching Pathogenesis
* Gastric acid reflux
Esophagus to the esophagus

* Esophageal injury
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Proton pump inhibitors bind to
the enzyme H*, K*-ATPase and
prevent acid from being secreted.

H,-receptor antagonists occupy
the histamine receptors and
prevent acid secretion.
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Antibiotics eradicate H. pylori, the Alkaline antacids chemically combine
primary cause of peptic ulcers. with acids to increase stomach pH.

Mechanisms of Action of Antiulcer Drugs



Pharmacotherapy with Proton Pump Inhibitors
e Proton pump inhibitors block gastric acid secretion and are preferred drugs
for the therapy of peptic ulcer disease and gastroesophageal reflux disease.
e Pharmacotherapy with Proton
Pump Inhibitors
e PPIs act by blocking H*, K*, and ATPase
¢ Indicated for treatment of gastric and duodenal ulcers for 4-8 weeks,
treatment of GERD, maintenance therapy to prevent recurrence, and
treatment of ZES
e Proton pump inhibitors
o Esomeprazole (Nexium)
o Lansoprazole (Prevacid)
o Omeprazole (Prilosec)
o
o

Pantoprazole (Protonix)
Rabeprazole (AcipHex)
e Therapeutic effects and uses
o By prescription, approved for short-term, 4- to 8-week therapy of active
duodenal and gastric ulcers, GERD, and maintenance of erosive
esophagitis (risk for cancer and need to be monitored frequently)
o OTC, indicated for relief of heartburn
e Prototype drug: Omeprazole (Prilosec)
o Adverse effects
=  Most common effects are minor and include headache, nausea,
diarrhea, rash, and abdominal pain.
= Blood disorders, causing unusual fatigue and weakness
= Delayed release omeprazole associated with increased risk of
C. difficile-associated diarrhea (CDAD) in hospitalized patients.
o Drug interactions
= Mineral deficiencies could occur with long-term PPI use.
* Decreased vitamin B; absorption may occur.
o Herbal/Food
= Ginkgo and St. John’s wort may decrease plasma concentration
of omeprazole.

Pharmacotherapy with Hz-Receptor Antagonists
e The Hz-receptor antagonists suppress gastric acid secretion and are widely
prescribed for treating peptic ulcer disease and gastroesophageal reflux
disease.
e Pharmacotherapy with Hz-Receptor Antagonists
e H:-receptor antagonists
o Cimetidine (Tagamet)
o Famotidine (Pepcid)
o Nizatidine
o Ranitidine (Zantac)
e Pharmacokinetic properties
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Rapid absorption from small intestine
30-minute onset of action

Half-lives range from 1 to 4 hours

No known harmful effects on the fetus

e Safety profile
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No known reaction to a fetus
Patients receiving higher doses, those with CKD or hepatic disease, or
older adults may experience:

= Confusion

= Restlessness

= Hallucinations

= Depression

e Do not give antacids with Hz-receptor antagonists

o

Diminish absorption

e Prototype drug: Ranitidine (Zantac)

o

Therapeutic classification
= Antiulcer drug
= Stress induced bleeding ulcer
Pharmacologic classification
= Hz-receptor antagonist
Therapeutic effects and uses
* Duodenal ulcers
= Gastric ulcers
= Acute stress-induced bleeding ulcers
= Hypersecretory conditions in hospitalized patients
= Heartburn
= GERD
Mechanism of action
= Acts by blocking Hz receptors on the parietal cells in the
stomach to decrease acid production
= Both daytime and nocturnal basal gastric acids are suppressed.
Adverse effects
* Uncommon and transient
= Blood dyscrasias, especially neutropenia and
thrombocytopenia
Drug interactions
= Antacids should not be given within 1 hour of Hz-receptor

antagonists.
= Smoking decreases effectiveness.
Herbal/Food

= Vitamin B2 deficiency may occur.
= [ron is better absorbed in an acidic environment.



Pharmacotherapy with Antacids
e Antacids are alkaline substances that neutralize stomach acid to treat
symptoms of heartburn.
e Pharmacotherapy with Antacids
e Types of antacids and their possible disadvantages
o Sodium
* Fluid retention
o Magnesium
= Fatigue, hypotension, dysrhythmias
= Also acts as laxative when it reaches large intestine
e Pharmacotherapy with Antacids \\
e Types of antacids and their possible disadvantages

o Calcium
= Constipation, aggravated kidney stones, or milk-alkali
syndrome

o Aluminum
= Constipation and hypophosphatemia
o Bicarbonate
= Metabolic alkalosis, bloating, belching
e Pharmacotherapy with Antacids
e Antacids
o Aluminum hydroxide (AlternaGel, others)
o Calcium carbonate (Titralac, Tums)
o Calcium carbonate with magnesium hydroxide (Mylanta Supreme,
Rolaids)
o Sodium bicarbonate (Alka-Seltzer, baking soda)
e Pharmacotherapy with Antacids
e Antacids
o Magnesium hydroxide (Milk of Magnesia)
o Magnesium trisilicate and aluminum hydroxide (Gaviscon)
o Magnesium hydroxide and aluminum hydroxide with simethicone
(Mylanta, Maalox Plus, others)
= simethicone helps with gas
o Magaldrate (Riopan)

Pharmacotherapy of Helicobacter pylori Infection
e The gram-negative bacterium H. pylori is associated with approximately 70%
of patients with peptic ulcer disease.
e Pharmacotherapy of Helicobacter pylori Infection
e Risk factors for H. pylori
o Residing in a developing country
o Domestic crowding
o Unclean water
o Exposure to gastric contents of an infected individual
e [Initial regimen



o Omeprazole
o Clarithromycin (Biaxin)

o Amoxicillin (Amoxil, others)
e Miscellaneous Drugs Used for Peptic Ulcer Disease and Gastroesophageal
Reflux Disease
e Sucralfate (Carafate)
o Stimulates mucus, bicarbonate, and prostaglandin secretion
e Bismuth compounds (Kaopectate, Pepto-Bismol)
o Dyspepsia, heartburn, and diarrhea
e Miscellaneous Drugs Used for Peptic Ulcer Disease and Gastroesophageal
Reflux Disease
e Misoprostol (Cytotec)
o Prevents gastric ulcers in patients taking high doses of NSAIDs or
corticosteroids
o Black box warning: Pregnancy category X

Thyroid Pharmacology
Thyroid Anatomy and Physiology
e Two major hormones number is how many iodine ions are in a molecule
o T3- Triiodothyronine
o T4- Thyroxine
e Thyroid hormone secretion is controlled by thyroid stimulating hormone
(TSH) from the anterior pituitary hormone
o TSH is induced by thyroid releasing hormone (TRH) by the
hypothalamus
e Regulated by a negative feedback loop
o When levels are too high, they suppress the production of TSH and
TRH leading to the inhibition of their own production
e Thyroid hormones work to Increases bodies metabolic rate
o Stimulate appetite digestion, breakdown of nutrients, and absorption
o Raise breathing rate, heart rate and contraction strength
o Increase heat production
o Usually rises in winter months to keep body warm

HYPOthyroidism
e The body does not produce enough hormones resulting in a LOW metabolic
rate, combined with SLOW respiratory and cardiovascular activities
o Cold intolerance
Fatigue
Weight gain
Slow heart rate
Heavy menstrual bleeding
o Constipation
e C(Causes

o O O O



o lodine deficiency
= Causes the thyroid gland to enlarge- goiter
o Hashimoto thyroidits
= Autoimmune disease, body destroys the thyroid
o To attempt to fix body increases the release of TSH, thyroid enlarges
o Managed with thyroxine hormone replacement
HYPERthyroidism
e The thyroid gland produces too much hormones resulting in a too active
metabolism
o Higher respiratory and cardiac rates
o Irritability
o Insomnia
o Weightloss despite good appetite
o Heatintolerance
o Racing heart rate
o Diarrhea
e (auses
o Graves disease, autoimmune disease characterized by thyroid
stimulating immunoglobulin (TSI)
= Similar to TSH, stimulates the thyroid gland to produce
hormones
= TSlis not regulated by the negative feedback loop (like TSH)
e Uncontrolled production of thyroid hormones
= Stimulates the thyroid gland to grow- goiter
o Treatment
= Antithyroid medication
= Surgery
= Radioactive iodine
Antithyroid Drugs

e Given for HYPERthyroid
e Propylthiouracil

o
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Given two to three times a day
Takes 3 weeks for therapy to start working
For thyroid storm
Used during pregnancy
More protein bound-less penetrating to placenta
Causes liver damage
* Avoid in children and young adults

e (Carbimazole/ Methimazole

o
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After absorption carbimazole is converted to methimazole
Takes 3 weeks for therapy to start working

Given once a day

Have less side effects



o Not safe during pregnancy
= Fetal toxicity

e Side effects

o Hypothyroidism
Goiter
Rash
Joint pain
Agranulocytosis- severe

* Look for signs of infection

o O O O

Thyroid Medications Facts
e Avoid milk and soy
e Important to check levels
When diagnosing hyperthyroid
e C(Can often see tachycardia, however if they are on betablockers this can
block the symptoms

Synthroid
Therapeutic actions

= Levothyroxine sodium increases the basal metabolic rate (BMR) of
carbohydrates, fats and proteins. It is also involved in the regulation and
differentiation of cell growth. These effects are mediated at the cellular
level by the thyroxine metabolite, tri-iodothyronine.
Indications
= Replacement therapy in hypothyroidism
= Pituitary TSH suppression in the treatment and prevention of euthyroid
goiters and in the management of thyroid cancer
= Thyrotoxicosis in conjunction with antithyroid drugs and to prevent
goitrogenesis, hypothyroidism, and thyrotoxicosis during pregnancy
= Treatment of myxedema coma
Adverse effects
= Nervousness, excitability, tremor, muscle weakness, cramps; sweating,
flushing, heat intolerance, headache, insomnia, tachycardia, palpitations,
angina pectoris, excessive wt loss; menstrual irregularities; diarrhoea,
vomiting.
= Potentially Fatal: Convulsions, cardiac arrhythmia, heart failure, coma.
Contraindications
= Untreated hyperthyroidism; uncorrected adrenal failure; recent MI.
Nursing considerations
Assessment
= History: Allergy to active or extraneous constituents of drug, thyrotoxicosis,
acute MI uncomplicated by hypothyroidism, Addison’s disease, lactation



Physical: Skin lesions, color, T, texture; T; muscle tone, orientation, reflexes;
P, auscultation, baseline ECG, BP; R, adventitious sounds; thyroid function
tests

Interventions

BLACK BOX WARNING: Do not use for weight loss; large doses may cause
serious adverse effects.

Monitor response carefully at start of therapy, and adjust dosage. Full
therapeutic effect may not be seen for several days.

Ensure that patient swallows tablet with a full glass of water.

Do not change brands of T4 products, due to possible bioequivalence
problems.

Do not add IV doses to other IV fluids.

Use caution in patients with CV disease.

Administer oral drug as a single daily dose before breakfast with a full glass
of water.

Arrange for regular, periodic blood tests of thyroid function.

For children and other patients who cannot swallow tablets, crush and
suspend in a small amount of water or formula, or sprinkle over soft food.
Administer immediately.

WARNING: Most CV and CNS adverse effects indicate that the dose is too
high. Stop drug for several days and reinstitute at a lower dose.

Teaching points

Take as a single dose before breakfast with a full glass of water.

This drug replaces an important hormone and will need to be taken for life.
Do not discontinue without consulting your health care provider; serious
problems can occur.

Wear a medical ID tag to alert emergency medical personnel that you are
using this drug.

Arrange to have periodic blood tests and medical evaluations. Keep your
scheduled appointments.

Report headache, chest pain, palpitations, fever, weight loss, sleeplessness,
nervousness, irritability, unusual sweating, intolerance to heat, diarrhea.



