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ADVERSE DRUG REACTIONS
	“Undesired response to drug”

· manifest as any symptom
· Iatrogenic Disease

· Adherence: taking medication as it has been prescribed
· Decreased by adverse effects (ADRs)
·  Detection
· clinical trials
· ADR’s undetectable in early trials unless  > 1% frequency
·   Takes up 3 to 20 years to detect rare events
· phase 4 trials
· post-marketing surveillance
· report ADRs

Types of ADR’s
· Pharmacological : based on D-R interaction
· Predictable
· Side effects
· Toxicity
· Dependence 
· Non-pharmacological : based on D-R interaction
· not predictable
· toxicity
· often more serious
·  cancer, allergies, teratogenesis, idiosyncratic

Side Effects
· extension of therapeutic effect
· immediate
· antihypenternsive medication = syncope
· after time
· ASA = GI ulcer
· difficult to avoid
· lower dose
· may gradually fade
· may necessitate change of medication


Toxicity
Expected toxicity
· due to actual effects of medication
· overdose of drug
· insulin = hypoglycemia
· severe negative effect
· anti-neoplastic
· Organ-specific toxicities
· Liver
·  Acetaminophen one of 50 drugs
·  liver function tests (LFTs)
· reduces metabolism, hepatic excretion
· Kidney
·  Aspirin, ibuprofen
·  antibiotics
·  glomerular filtration rate (GFR)
·  reduces excretion 
· heart
·  prolonged QT interval *video
·  new antihistamines, antibiotics
·  women, age, heart problems
 cardiomyopathy: destruction of muscle of heart
~ cocaine, amphetamines
· Ear
·  Deafness
·  vertigo
·  aspirin, antibiotics, diuretics 

Substance Dependence
· compulsive use of drug despite negative effects on social, health, emotional and economic impact
· Tolerance: require increase in dose for original effect
· Physical Dependence:  drug required for homestasis
· Prevent withdrawal symptoms
· Psychological Dependence: person believes drug required for function

Carcinogenicity
· 7→ 20 year onset
· various organs
· drug specific 
· predict in vitro and with animals
· monitor for years

Immune Reactions
· “Allergy”
· requires previous exposure  
· sensitivity changes
· rash up to anaphylaxis
· medical Hx
· penicillin
 ID

· four types
· anaphylaxis
 life threatening drop in BP, bronchoconstriction, rash, hives
· hemolytic anemia
 destruction of erythrocytes
· serum sickness
 skin rashes, joint stiffness, and fever
· contact dermatitis
· rare, on skin

Serious rashes
· stevens Jonsons Syndrome
 genetic factors or adverse effects of antibiotic use
· Toxic Epidermal Necrolysis
Teratogenesis
Teratogen: chemical that increases risk of birth defect
· “A physical or biochemical abnormality that is present at birth and that may be inherited or the result of environmental influence”
· Most commonly maternal exposure
· Can be paternal exposure
Risk of Teratogenicity
	 	“A” –  remote risk
		“B” –  slightly more risk
		“C” –  more risk
		“D” –  proven risk (e.g. meds used for hypertension that increase birth defects, but hypertension also increases birth defects; judgement call)
		“X” –  CONTRAINDICATION: should never be used on pregnant women, benefit never outweighs the risk (e.g. acutane; clears up acne but isn’t worth birth defects of baby)

Paradoxical Effect
· The opposite of the intended drug response
· Excitement
· Especially in children and older results

BENEFIT – RISK RATIO

Black Box Warnings
· Strongest safety warning a drug can carry and still remain on the market
· Purpose is to alert prescribers to:
 potentially severe side effects
 life threatening dysrhythmias, suicidality, major fetal harm
· Ways to prevent or reduce harm
 avoid a teratogenic drug during pregnancy 


Role of Nurse: Reporting Adverse Drug Reactions
· Nurses have a responsibility to report adverse drug reactions to Health Canada through MedEffect




DRUG-DRUG INTERACTIONS
· The effect that one drug may have on another drug when being administered to the same person.
 can refer to any effect of drug
 can be negative
 can be positive
· Interactions can occur whenever a patient takes more than one drug
 some may be intended and desired
 some may be unintended and undesired
· Patients frequently take more than one drug
 multiple drugs to treat one disorder
 multiple disorders requiring diff drugs
 alcohol

· Consequences of Drug-Drug Interactions
·  Potentiation: increase effect
·  antagonism: reduces effect
·  new response

· drugs can interact through four basic mechanisms:

· Physical or Chemical Interactions
· Never combine drugs in the same container without establishing compatibility
· If precipitate forms, do not administer
· Drugs may form irreversible chemical bonds in solution

· Pharmacokinetic Interactions
· Alters blood level of drug
· Alters absorption: antacid and PO med (weak base)
·  HB+  H+  + B; pH more basic
 making less polar, so increasing absorption 
· alters disrtribution
· alters blood level of drugs
· alters metabolism
 induction of metabolism
· alters excretion
 blocks P-glycoprotein
 drugs in body increase bc they are blocked in the body
· Pharmacodynamic Interactions
·  Works at the same site
 increase effect of medication
 block effect of medication
~ heart rate
· works at same system but not same place
 increase effect of medication
 block effect of medication
~ blood pressure

Combined Toxicity (look at text)
· medications both reduce toxicity of one organ
· increase risk of significant toxicity
· medications can be unrelated or related

·  Strategies to reduce negative DDI’s
·  limit polypharmacy 
· medication Hx (history)
 over the counter meds?
 recreational drugs?
 supplements
 alternative therapies
· be aware of potential interactions

· Drug-Food Interactions
· Decrease rate or extent of absorption 
 calcium
 fibre
· Increase absorption
 high fat foods
· Grapefruit juice
 inhibits CYP 3A4
 inhibits P-glycoprotein

· Interactions with Supplements or Natural products
·  Alters pharmacokinetics
 St.John’s wort induces CYP 3A4 and P-glycoprotein
· alters pharmacodynamics 
 Echinacea and immunosuppressors  


MEDICATION ERRORS

College of Nurses of Ontario (2015)
 – principle based medication practice standard
	1) authority
	2) competence
	3) safety

Importance of Documentation and Medication Administration
· Nurse’s ethical and legal duty
· Documentation may be required to carry out intervention 
· Documentation may be required for legal purposes

Factors that Contribute to Medication Errors by the Healthcare Provider
· Omitting one of the eight (15) rights
· Failing to perform an agency system check
· Failing to take into account patient variables such as age, body size, and renal or hepatic function
· Giving medications based on verbal orders or phone orders
· Giving medication based on an incomplete order or an illegible order
· Practicing under stressful work conditions

Factors That Contribute to Medication Errors by the Patient
· Taking drugs prescribed by several practitioners 
· Getting prescriptions filled at more than one pharmacy
· Not filling or refilling prescriptions
· Taking medications incorrectly
· Taking medications that may be left over from a previous illness
· Taking medications prescribed for something else



“Rights” Of Medication Administration
· Right meds
· Dose
· 
Reporting and Documenting Medication Errors 
[bookmark: _GoBack]
In a factual manner, documentation should include: 
· the medication given or omitted
· specific nursing interventions that were implemented following error in order to protect client
· all individuals who were notified of the error 

Incident Reports
· are recorded in a factual and objective manner
· allow the nurse to identify factors that contributed to the error
· are not part of client’s hospital records


Patient Education
· is an essential strategy for avoiding medication errors
· includes the following:
·  
·  
·  
·  
· Patients should:
· know  
· know  
· use appropriate  
· read label  
· carry  
·  


