
Week 1 - medicines used to treat pain 

1. Explain the mechanism of action of the following classes of analgesic 
agents: 

• Non-narcotics 

use to treat mild to moderate pain by inhibiting prostaglandin 

Reversible inhibition of the enzymes cyclooxygenase 1 and 2 (COX -1 and COX-2) --
-> decreased prostaglandin synthesis 

Inhibition of cyclooxygenase (COX) is thought to be largely responsible for both the 
therapeutic and adverse effects of this class of drugs. 

Summary: Provides analgesic effect by inhibiting prostaglandin synthesis in the CNS and 
activating the descending pathways. Does not contain opioids. 

• NSAIDS 

reduces inflammation, enhance transmission of pain.  
Inhibits production of prostaglandins by blocking COX1 - reducing inflammation 
and producing analgesia.  Metabolised in the kidneys  

Expanded:  

Selectively inhibit cyclooxygenase enzyme COX-3, found in the brain and spinal 
cord.  

The analgesic effect is central and due to activation of descending serotonergic 
pathways 

NSAIDs block the production of certain body chemicals that cause inflammation. 
  
They work by blocking the production of prostaglandins, or chemicals believed to be 
associated with pain and inflammation. 
  
NSAIDs reduce prostaglandin synthesis, with differences in the extent of inhibition of 
the enzymes COX-1 and COX-2. 
  
Summary: inhibits the synthesis of - prostaglandins: COX1: produces anti platelets 
effects COX2: reduces inflammation producing analgesic effects) 

• Narcotics 

Opioid analgesics act on opioid receptors in the CNS and GIT producing analgesia, 
respiratory depression, sedation and constipation. They act mainly at mu-opioid 
receptors in the CNS, reducing transmission of the pain impulse, and by 
modulating the descending inhibitory pathways from the brain. Cough 
suppression occurs in the medullary centre of the brain.  

Expanded:  
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Patient also may notice some changes in the way your heart works during day-to-day 
life. For example, beta-blockers prevent spikes in heart rate. Patient may notice that 
your heart rate doesn’t climb as high as it normally would during exercise. 

  

Antiarrhythmics 

side effects associated with antiarrhythmic drugs can be very hard to manage.  

They include proarrhythmia, the more-frequent occurrence of preexisting arrhythmias 
or the appearance of new arrhythmias as bad as or worse than those being treated. 

Adverse reactions to antiarrhythmics can be serious. Most of these drugs can aggravate 
existing arrhythmias or cause new ones. They may trigger hypersensitivity reactions, 
hypotension, gastrointestinal problems (such as nausea, vomiting, or altered bowel 
elimination), and central nervous system (CNS) disturbances (such as dizziness or 
fatigue). Some antiarrhythmics may worsen heart failure and Class II drugs may cause 
bronchoconstriction. 

Contraindications or cautions apply for the following patients: 
• Patients who are hypersensitive to antiarrhythmics. Avoid their use. 
• Patients with cardiogenic shock, digitalis toxicity, or second- or third-degree heart 

block (unless the patient has a pacemaker). Avoid or use cautiously. 
• Pregnant women. Use only if the potential benefit outweighs the risk. 
• Breast-feeding women. Use cautiously. Many antiarrhythmics (such as 

amiodarone) appear in breast milk. 
• Children. Because children have a higher risk of adverse reactions, closely monitor 

them. 
• Older adults. Use cautiously because these patients may have physiologic changes 

in the cardiovascular system. 

  

Amiodarone has serious adverse effects including potential to worsen arrhythmia; 
these are slow to resolve after it is stopped (very long half-life). 
bradycardia 
dizziness 
SOB 
arrhythmia 
Constipation 
hypotension 
fever 
headache 
nausea & vomiting 
taste disturbance 
photosensitivity 
Anorexia 

  

3. Describe nursing actions to prevent, identify and manage the significant risks. 
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Monitoring includes thorough head-to-toe patient assessments for potential side 
effects, and laboratory monitoring. 

• Heparin-induced thrombocytopenia (HIT) - Treatment involves discontinuation of all 
heparin products (including flushes) and administration of a non-heparin anticoagulant. 
Providers should carefully document history of HIT and the medical record, and 
patients should be educated to inform all providers of HIT history. 

  

• Education about side effects and preventative measures 

• Although highly effective, they are also associated with significant bleeding risks. 
Numerous individual clinical factors have been linked to an increased risk of 
hemorrhage, including older age, anemia, and renal disease.  

• concerns about their related hemorrhagic complications prevent many patients from 
being prescribed or maintained on therapy  

factors considered when selecting an oral anticoagulant? 
• Risk of bleeding 
• Presence of mechanical heart valve 
• Renal and liver dysfunction 
• Body weight 
• A propensity to dyspepsia or a history of peptic ulcer disease 
• Patient preference 
• Patient compliance 
• Past success with oral anticoagulation 

  
types of medication errors that have been associated with oral anticoagulants leading 
to adverse events 
• Dose omission 
• Extra dose 
• Wrong dose/overdose 
• Lab error in monitoring 
• Medication is given at the wrong time 
• Underdose 
• Prescription refill delayed 
• Wrong patient 
• Drug-drug interaction 

  
Drugs that can increase the risk of bleeding include use of: 
• Antidepressants 
• Antibiotics 
• Acetaminophen 
• NSAIDs 
• Fenofibrate 
• Proton pump inhibitors 
• Alcohol 
• Influenza vaccine 
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o The change from treating children and neonates as little adults has occurred 
gradually. 

o  Previously size and gestational age were viewed as the main determinants of 
drug clearance, but this has been replaced with the view that the capacity 
and functions of individual organs and the development of biochemical 
pathways are of greater importance.  

o The development of drug metabolism and clearance pathways begins in the 
fetus and continues throughout childhood. 

o  A study by the FDA examined different methods of predicting pediatric 
clearance of drugs based on adult values, and concluded that no single 
method of prediction is suitable for all drugs or age groups. 

 
o Dosage regimens based entirely on age are often inaccurate and may lead to 

adverse effects, toxicity or lack of clinical effect. There is a lack of 
pharmacokinetic studies in children of different ages.  

o Dosing information is difficult to determine in children as traditional 
pharmacokinetic studies are hard to conduct in children and are subject to a 
greater range of ethical considerations 

 

Week 6 - Gastro-oesophageal reflux disease (GORD) and Diabetic 
Medicines 

1. Explain the mechanism of action of the following GORD and diabetic 
medicines: 

• GORD (antacids, proton pump inhibitors, H2 antagonists) 

work by preventing acid entering the oesophagus by neutralising acid or by reducing 
gastric acid production. acid secretion by up to 90 per cent 

Antacids 

act by neutralizing the acid in the stomach and by inhibiting pepsin, which is a 
proteolytic enzyme. Each of these cationic salts has a characteristic pharmacological 
property that determines its clinical use: 

Aluminum Hydroxide - The formulation of aluminum hydrochloride and water results 
in the neutralization of the acid in the stomach. It is also known to inhibit pepsin 
activity 
  
Calcium salts - neutralize gastric acidity resulting in increased gastric and duodenal bulb 
pH; they additionally inhibit the proteolytic activity of pepsin if the pH is greater than 4 
and increase lower esophageal sphincter tone 

  

other mechanisms of antacids add to the ulcer healing properties of this class of drugs 

o Ability to promote angiogenesis 
o Bind to bile acids 
o Inhibit peptic activity 
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• stool softeners 

Common side effects may include: 
o dizziness, weakness; 
o gas, bloating, mild diarrhea; 
o rectal irritation; or 
o sweating 

  

Serious:  

o pounding heartbeats or fluttering in your chest; 
o a light-headed feeling, like you might pass out; 
o rectal bleeding or irritation; 
o numbness or a rash around your rectum; 
o vomiting, severe diarrhea or stomach cramps; 

 

Osmotic 

bloating, diarrhea, and dehydration. In rare cases, some of them may lead to kidney or 
heart disease 

• bulk forming 

•  It is important to take ample amounts of water for bulk-forming agents to work. Lack 
of water, in turn, leads to bloating and can cause bowel obstruction 

  

3. Describe nursing actions to prevent, identify and manage the 
significant risks. 

 5HT3 antagonists 

o Perform ECG - due to the risk for QT prolongation, take a cardiac and broader 
medical history to see if the patient has associated risk factors  

o  dopamine (receptor antagonists) 

o Do not administer to patient's who have increased gastrointestinal motility - for 
example a patient with bowel obstruction 

 

Laxatives  

bulk forming 

 It is important to take ample amounts of water for bulk-forming agents to work. Lack of 
water, in turn, leads to bloating and can cause bowel obstruction 
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https://www.drugs.com/cg/vertigo.html
https://www.drugs.com/cg/gas-and-bloating.html
https://www.drugs.com/mcs/rectal-bleeding
https://www.drugs.com/mcs/numbness
https://www.drugs.com/cg/acute-diarrhea.html



