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Chapter 3:  Toxic Effects of Drugs

· All drugs are potentially dangerous

· Adverse effects are undesired effects that may be unpleasant or even dangerous; they occur because:

· The drug has effects on the body besides the therapeutic effect

· The patient is sensitive to the drug

· The drug’s action causes other responses that are undesirable or unpleasant

· The patient is taking too much or too little of the drug, leading to adverse effects

· The caregiver who is administering the medications must be alert for signs of drug reactions


Chapter 3:  Toxic Effects of Drugs

· Adverse drug effects can be primary actions, secondary actions, and hypersensitivity:

· Primary actions:  adverse reactions to the medication from simple overdosage; the patient is receiving the normal dose, but is sensitive to the drug so that they “over-respond” to it.  For example:  Coumadin & bleeding, antihypertensive drug and fainting. 

· Secondary actions:  effects of the medication besides the desired effect; i.e. antihistamine for allergies & drowsiness

· Hypersensitivity:  excessive responsiveness to either the primary or secondary effects of a drug; may result from underlying problems such as kidney disease (decreased kidney function leading to build up of drug > drug toxicity)

Chapter 3:  Toxic Effects of Drugs

· Drug allergy:  occurs when the body forms antibodies to a particular drug.  

· Four classifications of drug allergies: 

· Anaphylactic reactions:  swelling of mucous membranes & bronchial constriction – leading to difficulty breathing & possibly respiratory arrest.  Other S & S:  hives, sweating, tachycardia, panic feeling.  Anaphylaxis is a medical emergency!  Treatment is epinephrine 1:1000 0.3 cc SQ & discontinue the offending drug!

· Cytotoxic reactions:  slower & not obvious; seen as decreased RBC, WBC, & platelets.  Treatment:  discontinue drug

· Serum sickness:  flu-like symptoms beginning up to a week or more after starting the drug (itchy rash, fever, swollen glands, painful joints, swelling of the face & limbs.  Treatment:  discontinue drug, administer  anti-inflammatory and anti-pyretic agents as prescribed

· Delayed reactions:  occurs several hours after drug.  S & S like poison ivy!  Rash, hives, swollen joints.  Treatment:  discontinue drug, antihistamines & topical corticosteroids as prescribed.

Chapter 3:  Toxic Effects of Drugs

· Drug-induced tissue & organ damage may occur from any drug, and may include:

· Dermatological reactions:  such as a mild rash (remedy with steroid cream & / or antihistamines) or severe exfoliative dermatitis (discontinue drug!)

· Stomatitis:  inflammation of the mucous membranes such as mouth sores, swollen, sore gums & /or tongue, difficulty swallowing, bad breath, & pain in the mouth and throat.  Treat with frequent mouth care; sometimes anti-fungal swish & swallow

Chapter 3:  Toxic Effects of Drugs

· Drug-induced tissue & organ damage (cont.!):  

· Superinfections:  occur when antibiotics kill the normal bacterial flora in our bodies.  May include clostridium difficile diarrhea, glossitis, yeast infections (oral thrush & vaginal).  Treat with supportive measures (i.e. mouth care) and anti-fungal agents as ordered.  Prevent with yogurt!

· Blood dyscrasias:  abnormal blood counts due to bone marrow suppression; usually from antineoplastics (cancer drugs) and sometimes antibiotics.  S & S:  fever, chills, weakness, back pain, anemia, thrombocytopenia, leukopenia.  Monitor blood counts, provide rest, protect patient from infection or injury, probably stop drug.

Chapter 3:  Toxic Effects of Drugs

· Drug-induced tissue & organ damage (cont.!):  .

· Toxicity  may occur due to liver or renal (kidney) injury, or multiple organ effects from drug poisoning:

· because oral drugs go directly to the liver (first-pass effect), this exposes the liver to the full impact of the drug; if the drug is irritating or toxic, the liver may be damaged.  S & S:  fever, malaise,  N/V, jaundice, change in color of urine or stools, abd pain, changes in liver enzyme blood tests.  Tx:  D/C drug, rest, skin care, small frequent meals

· Some drugs block the capillary network in the renal tubule, damaging the kidney; some drugs are excreted from the kidney unchanged, directly irritating the renal tubule (Gentamicin).  S & S:  Increased BUN, creatinine, electrolyte imbalances, fatigue.  Tx.:  D/C drug, supportive

· Poisoning:  occurs when an overdose of a drug damages multiple body systems, leading to the potential for fatal reactions.  Symptoms & treatment vary depending on the drug.  Emergency & life support measures are often needed (& obviously don’t give anymore of the drug!)

Chapter 3:  Toxic Effects of Drugs

· Drug-induced tissue & organ damage (cont.!):  

· Alterations in glucose metabolism

· Some drugs cause low serum blood glucose:  hypoglycemia; (diabetes meds do this, but sometimes do it too well!) (Epinephrine also does this). S&S:  fatigue, anxiety, hunger, headache, cold, clammy skin, shaking, tachycardia, etc.  Tx:  restore glucose, orally or IV

· Some drugs stimulate the breakdown of glycogen stores in the liver, causing hyperglycemia. S&S:  fatigue, increased: urination, thirst, & hunger, deep respirations with fruity odor to breath, hot, dry skin.  Tx:  administer insulin as ordered

Chapter 3:  Toxic Effects of Drugs

· Drug-induced tissue & organ damage (cont.!):  

· Alterations in electrolyte balance:

· Hypokalema:  some drugs affect the kidney, causing low serum potassium i.e. furosemide (Lasix).  S&S:  K+ level <3.5 mEq/L, weakness, N/V/D, muscle cramps, irregular pulse.  Tx:  replace potassium & monitor blood levels

· Hyperkalemia:  some drugs, like potassium-sparing diuretics, can lead to retention of potassium by the kidney, and hyperkalemia; K+> 5.0 mEq/L.  S&S:  muscle cramps, weakness, slow heart rate, low B/P.  Tx:  Kayexalate, a drug which exchanges sodium for potassium in the intestines, so the potassium is excreted in the stool.
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· Drug-induced tissue & organ damage (cont.!):  

· Sensory effects:  

· Ocular toxicity:  can occur when a drug’s molecules are too big for the tiny blood vessels which end in the retina, causing irritation and tissue damage if they are deposited here.  Monitor a patient’s vision when they are receiving drugs with known oculotoxic effects.

· Auditory damage, or ototoxicity:   tiny vessels and nerves in the 8th cranial nerve (the auditory nerve), are easily damaged by certain drugs.  Aminoglycoside antibiotics (such as gentamicin) and aspirin also can damage the 8th cranial nerve, causing ringing in the ears, dizziness, loss of balance, &/or loss of hearing

Chapter 3:  Toxic Effects of Drugs

· Neurological effects:

· General central nervous system (CNS) effects:  blood-brain barrier keeps many drugs away from CNS; but drugs still cause CNS side effects directly or by altering electrolyte or glucose levels.  S&S:  confusion, insomnia, drowsiness, bizarre dreams, altered reflexes.  Tx:  safety, D/C or decrease dose of drug as ordered.

· Atropine-like (Cholinergic) effects:  some drugs mimic the effects of the parasympathetic nervous system by stimulating cholinergic receptors, such as antihistamines.  S&S:  dry mouth, constipation, heartburn, urinary retention, headache.  Tx:  mouth care, increase fluid intake, etc.

· Parkinson-like Syndrome:   caused by drugs that affect dopamine levels in the brain, such as many antipsychotic drugs. Tx:  D/C the drug, or treat with antiparkinson’s meds

· Neuroleptic malignant syndrome:  may occur from general anesthetics; S&S:  high fever, EPS symptoms.  D/C drug!

· Teratogenicity:  risk of death or congenital defects to the developing fetus; review FDA pregnancy categories; avoid drugs if not absolutely necessary

Chapter 4:  Nursing Management

· Nursing involves:  nurturing, caring, assessing, diagnosing & intervening with patients to treat, prevent, & educate them in order to help patients cope with various health states.

· The nurse deals with the whole person:  physically, emotionally, intellectually, socially, & spiritually.

· The nurse assesses the patient, administers care (& medications), evaluates the effectiveness of the care, and teaches the patient what they need to know to proceed with self-care.

· This requires knowledge of:  anatomy, physiology, nutrition, chemistry, pharmacology, sociology, psychology, and education!

Chapter 4:  Nursing Management

· The nursing process will be used throughout your nursing career; it involves 4 steps:

· 1.  Assessment

· 2.  Nursing diagnosis

· 3.  Planning  and performing interventions

· 4.  Evaluation (of effectiveness of interventions)

· Let’s look at these steps as they relate to pharmacology and safe medication administration!

Chapter 4:  Nursing Management

· 1.  Assessment:  collecting data about the patient:

· Past history:  chronic conditions (DM, HTN, COPD) – may be contraindications for certain drugs , drug use (current drugs may affect new drugs), allergies, level of education, level of understanding of disease and therapy, social & financial supports, pattern of health care

· Physical assessment:  weight (may need drug dose adjusted, as dosage based on 150# male!), age (very young & elderly need dose adjusted based on level of functioning of liver & kidneys), physical assessment related to the disease or known drug effects (i.e. B/P, pain level, S & S of infection, depending on what patient is being treated for!)

Chapter 4:  Nursing Management

· 2.  Nursing diagnosis:  made after the assessment data is collected and analyzed.  A nursing diagnosis is a statement of the patient’s status or needs from a nursing perspective; the statement leads to the development of a nursing care plan. 

· The care plan includes the interventions which will be administered by the nurse and other health care workers to resolve the nursing diagnosis, as well as evaluation criteria (“expected outcomes”) which show whether or not the patient achieved what s/he needed to achieve to “resolve” the nursing diagnosis.  

· Examples:  “risk for infection”  (discuss)

·    “knowledge deficient” (discuss)

·   “pain, acute”  (discuss)

Chapter 4:  Nursing Management

· 3.  Nursing interventions are planned based on the assessment and nursing diagnoses.

· Three types of interventions are frequently involved in drug  therapy:

· A.  Drug administration

· B.  Providing comfort measures

· C.  Patient & family education regarding medications

· A.  There are 7 points to consider to administer drugs safely and effectively:

· Drug – know standard nursing practice:  correct dose, drug, time, patient

· Storage – correct!  i.e. refrigerated or protected from light if necessary

· Route – as ordered!  Be sure you have the correct formulation for that route!

· Dosage – calculate it properly if needed, based on pt’s weight or kidney fcn.

· Preparation – shaking, crushing, reconstitution, diluted, shaving for topicals!

· Timing – of meds with each other, foods (such as no tetracycline and milk together!), or physical parameters (like dialysis)

· Recording – document med administration appropriately.  

Chapter 4:  Nursing Management

· 3.  Nursing interventions (continued)

· B.  Providing comfort measures:

· Have positive attitude that the medication will be helpful (placebo effect)

· Intervene to manage possible  adverse effects:  provide small frequent meals to combat nausea, increase fluids and fiber when receiving constipating meds like narcotics

· Lifestyle adjustment – i.e. if on diuretics – have commode nearby while in hospital, and teach to know where bathrooms are !  Pts on MAOIs need to learn what foods they need to avoid to prevent serious side effects
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· 3.  Nursing interventions (continued)

· C.  Patient and family education:  

· As above, and teach specific drug information, including:

· Name, dose, and action of drug

· When to take the drug; frequency and timing with foods, other meds

· Storage and preparation instructions as necessary

· Specific OTC drugs or alternative therapies to avoid

· Comfort & safety measures to cope with anticipated adverse effects & to avoid noncompliance; also importance of follow-up care & evaluation

· Safety measures:  keep drugs away from children, tell ALL health care providers what meds you are taking!

· Warning signs of drug toxicity & to notify health care provider if S&S occur

· Warning, if necessary, NOT TO STOP drug abruptly – to call health care provider if cannot take med (i.e. due to side effects,  excessive cost, or illness such as stomach flu)

· Consider culture!!!

Chapter 4:  Nursing Management

· 4.  Evaluation:  part of the continual process of patient care; leads to changes in assessment, diagnosis, and interventions

· The patient is evaluated for:

· Therapeutic response to medications

· The occurrence of adverse drug effects

· The occurrence of drug-drug, drug-food, drug-alternative therapy, and drug-laboratory test interactions

· The efficacy of patient teaching regarding their medication

· The patient’s ability to self-medicate correctly; especially self-injection technique

Chapter 6:  Drug Therapy in the 21st Century

· Patients who ARE admitted to the hospital arrive sicker & are discharged sooner (compared to 10-20 years ago).  More tests, treatments, & surgeries are done on an outpatient basis.  Patient teaching and home health care are imperative.

· People have become health care consumers, who are affected by advertising, the Internet, and a growing alternative therapy industry.  

· People actually show up at their doctor’s office asking to be put on medications they see advertised – sometimes without knowing what they are for!  (But the person in the ad looks happy, healthy, & energetic!)
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· Over-the-counter (OTC) drugs:  drugs which have been deemed to be safe when taken as directed.  OTC meds give pts the freedom for self-care (and save the medical expense of visiting health-care provider).

· OTC meds can mask S&S of underlying problem (such as H/A & HTN)

· OTC meds are safe when used as directed, but many times the directions are not followed correctly

· Unintentional overdosage may occur if a patient does not correctly read the ingredients in the medication; as with the many drugs in “cold medicines”

· Many OTC meds interact with prescription meds, & often pts do not tell their HCP @ OTC meds, as they do not consider them to be “real” medicine.  ASK!
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· Alternative therapies and herbal medicines are also more prominent in the 21st century

· These products are not controlled by the FDA; consequently they have not gone through testing for safety or efficacy

· Like OTC meds, patients often neglect to mention the use of herbal products to their HCP; you must ask them specifically!

· Some herbal remedies interfere with prescription meds, resulting in toxic results; St. John’s wort reacts with digoxin, SSRIs, oral contraceptives, and the antivirals used to treat HIV

Chapter 6:  Drug Therapy in the 21st Century

· Off-label use refers to when a drug is used for a different reason than what is “on the label”.  For example, many drugs used to treat psychiatric problems are labeled for other uses, such as Neurontin, a seizure medication that can be used to treat depression and anxiety.  Neurontin is also used for chronic pain!

· Another example is Topamax – also a seizure medicine.  People who were taking Topamax reported to their doctors a remarkable decrease in their migraine headaches!  Now Topamax is used as a migraine preventative, though you will not (currently) see this use listed in a drug book

· Always know WHY the patient is receiving a particular medication; if the med does not make sense to you, do NOT administer it!  And don’t forget to ask your patient if s/he knows why they are on a particular med – they usually do!

Chapter 6:  Drug Therapy in the 21st Century

· Health Care Crisis:  the cost of medical care and medications has risen astronomically in the past few years, as technology has advanced and our population has aged – people are living longer, but with more chronic illnesses requiring more medical intervention.

· The rising cost of health insurance has led to the boom of HMOs, which are run like businesses.  To save money, people are discharged from the hospital or kept out of the hospital, with the family assuming responsibility for the person’s care.  Also, cheaper medications are prescribed; either generic, or a less expensive medication from the same class.

· Teaching the pt & the family about the pt’s home care and medications is crucial, & is usually a nursing responsibility.  Include:  name of meds, dose, use, schedule, possible adverse effects and what to do to alleviate them, which OTC & herbal remedies to avoid, & when to call their HCP.

Other Important Introductory Information! 

· Nurses are accountable for the safe administration of medications

· Nurses are legally liable when giving prescribed drugs - even if the dosage is incorrect, or the drug is contraindicated

· Nurses are liable for the predicted effects of a drug once it is given

· Consult a drug reference if unsure @ med!

· (The only stupid question…)

The Five Traditional Rights

1. The right client - check the identification bracelet always
2. The right drug - the client receives the drug prescribed

3. The right dose - is the dose within the recommended range for that particular drug?


- Calculations

· Unit dose

The Five Rights (Continued!)

4. The Right Time - The time the dose should be given:  


- b.i.d. - 


- t.i.d. - 


- q.i.d. -


- q6h - 


- q day -  


- q 4h p.r.n. – 

    -q h.s. - 

The Five Rights (Continued!)

5. The Right Route - How is the drug to be administered? oral, parenteral, suppository


- Do not crush medications before consulting a drug reference book or a pharmacist


- Administer drugs at the appropriate sites when giving parenteral medications

· Don’t change the route on your own

The Five Additional Rights

· 6.  Right assessment - check B/P before meds if necessary

· 7.  Right documentation - correct charting

· 8.  Right to education - informed consent

· 9.  Right evaluation – check effectiveness of med

· 10.  Right to refuse the medication - reasonable measures to facilitate client’s taking the medication. Inform health care provider (HCP)  if refusal persists

