Musculoskeletal System ATI 
Medications for Pain and Inflammation:
· Nonsteroidal anti-inflammatory drugs (NSAIDs)

· 1st Generation NSAIDs (COX-1 and COX-2 inhibitors)

· Aspirin

· Ibuprofen (Motrin, Advil)

· Naproxen (Naprosyn)

· Indomethacin (Indocin)

· Diclofenac (Voltaren)

· Ketorolac (Toradol)

· Meloxicam (Mobic)

· 2nd genereation NSAIDs (Selective COX-2 Inhibitors)

· Celecoxib (Celebrex)

· Purpose:

· Expected Pharmacological Action

· Inhibition of cyclooxygenase—Inhibition of COX-1 can result in decreased platelet aggregation and kidney damage. Inhibition of COX-2 results in decreased inflammation, fever and pain.

· Therapeutic Uses:

· Inflammation suppression 

· Analgesia for mild to moderate pain, such as with osteoarthritis and rheumatoid arthritis.

· Fever reduction.

· Dysmenorrhea

· Inhibition of platelet aggregation, which protects against stroke and myocardial infarction.

· S/E:

· GI discomfort (dyspepsia, abdominal pain, heartburn, nausea)

· Damage to gastric mucosa may lead to GI bleeding and perforation, especially with long-term use.

· Renal Dysfunction (Decreased urine output, weight gain from fluid retention, increased BUN and Creatinine levels)

· Increased risk of heart attack and stroke (nonaspirin NSAIDs)

· Salicylism may occur with asprin. S/S include:  tinnitus, sweating, headache and dizziness, and respiratory alkalosis.

· Reye syndrome is rare, but serious in childhood. This occurs when aspirin is used for fever reduction in children who have a viral illness, such as chickenpox of influenza.

· Aspirin toxicity.

· Nursing Interventions:

· For GI discomfort:

· Advise clients to take medications with food or with a full glass of water or milk.

· Advise clients to avoid alcohol.

· Observe for signs of bleeding (passage of black or dark-colored stools, severe abdominal pain, nausea, vomiting).

· Administer a proton pump inhibitor, such antagonist, such as ranitidine (Zantac) to decrease the risk of ulcer formation.

· Use prophylaxis agents such as misoprostol (Cytotec).

· For Renal Dysfunction:
· Use cautiously with older adults and clients who have heart failure.

· Monitor I&O and kidney function (BUN, creatinine).

· For Increased risk of heart attack and Stoke (nonaspirin NSAIDs):
· Use the smallest effective dose for clients with known cardiovascular disease.

· For Salicylism:
· Advise clients to notify the provider and to stop taking aspirin if symptoms occur.

· For Reye Syndrome:
· Advise clients to avoid giving aspirin when a child has a viral illness, such as chickenpox or influenza.

· For Aspirin Toxicity:
· Aspirin toxicity should be managed as a medical emergency in the hospital.

· Therapy includes:

· Cooling with tepid water.

· Correction of dehydration and electrolyte imbalance with IV fluids.

· Reversal of acidosis and promotion of salicylate excretion with bicarbonate.

· Gastric lavage.

· Activated charcoal may also be given to decrease absorption.

· Hemodialysis may be indicated.

· Contraindications/ Precautions:

· Pregnancy (Pregnancy Risk Category D)

· Peptic ulcer disease

· Bleeding disorders such as hemophilia, vitamin K deficiency

· Hypersensitivity to aspirin and other NSAIDs

· Children with chickenpox or influenza (aspirin)

· Use NSAIDs cautiously in older adults, clients who smoke cigarettes, and in clients with H. pylori infection, hypovolemia, asthma, chronic urticaria, and/or a h/o alcoholism.

· Celecoxib is contraindicated in clients with allergy to sulfonamides.

· Ketorolac is contraindicated in clients with advanced renal dysfunction. Use should be no longer than five days because of the risk for kidney damage.

· 2nd generation NSAIDs should be used cautiously in clients who have known cardiovascular disease.

· Medication/Food Interactions: 

· Anticoagulants, such as heparin and warfarin, increase the risk of bleeding.

· Glucocorticoids increase the risk of gastric bleeding.

· Alcohol increases the risk of bleeding

· Ibeprofen decreases the antiplatelet effects of low-dose aspirin used to prevent MI.

· Ketorolac and concurrent use of other NSAIDs increase the risk of known side effects.

· Nursing Interventions/Client Education:

· Monitor the client’s PTT, PT, and INR.

· Advise clients about the potential risk of bleeding when a NSAID is combined with a n anticoagulant. Instruct clients to report signs of bleeding.

· Advise clients to take antiulcer prophylaxis, such as misoprostol (Cytotec), to decrease the risk for gastric ulcer.

· Advise clients to avoid consuming alcoholic beverages to decrease the risk of GI bleeding.

· Advise clients to not take ibuprofen.

· Ketorolac should not be used concurrently with other NSAIDs.

· Nursing Administration:

· Advise clients to stop aspirin 1 week before an elective surgery or expected date of childbirth.

· Advise clients to take NSAIDs with food, milk, or a full glass of water to reduce gastric discomfort.

· Instruct clients not to chew or crush enteric-coated or sustained-release aspirin tablets.

· Advise clients to notify the provider if s/s of gastric discomfort or ulceration occur.

· Advise clients to notify the provider if symptoms of Salicylism occur. Medication should be d/c until symptoms are resolved. Medication can be restarted at a lower dose.

· Keorolac may be used for short-term treatment of moderate to severe pain as that associated with postoperative recovery.

· Concurrent use with opoids allows for lower dosages of opoids and thus minimizes adverse effects such as constipation and respiratory depression.

· Ketorolac is usually first administered parenterally and then switched to oral doses. Use should be no longer than 5 days because of the risk for kidney damage.

· Nursing Evaluation of Medication Effectiveness:

· Depending on therapeutic intent, effectiveness may be evidenced by:

· Reduction in inflammation

· Reduction of fever

· Relief from mild to moderate pain

· Absence of injury

· Acetaminophen (Tylenol)
· Purpose:

· Expected Pharmacological Action:

· Acetaminophen slows the production of prostaglandins in the CNS.

· Therapeutic Uses:

· Analgesic (relief of pain) effect

· Antipyretic (reduction of fever) effects

· S/E:

· Acute toxicity that results in liver damage with early symptoms of nausea, vomiting, diarrhea, sweating, and abdominal discomfort progressing to hepatic failure, coma, and death.

· Nursing Interventions/Client Education:

· Advise clients to take acetaminophen as prescribed and not to exceed 4g/day.

· Administer the antidote, acetylcysteine (Mucomyst).

· Contraindications/Precautions:

· Use cautiously in clients who consume three or more alcoholic drinks/day and those take warfarin (interferes with metabolism).

· Medication/Food Interactions:

· Alcohol increases the risk of liver damage.

· Acetaminophen slows the metabolism of warfarin (Coumadin) leading to increased levels of warfarin. This places clients at risk for bleeding.

· Nursing Interventions:

· Advise clients about the potential risk of liver damage with consumption of alcohol.

· Instruct clients to observe for signs of bleeding (brusing, petechiae, hematuria).

· Monitor prothrombin time and INR levels and adjust dosages of warfarin accordingly.

· Nursing Administration:

· Acetaminophen is a component of multiple prescribed and over-the-counter medications. Keep a running total of daily acetaminophen intake and follow recommended dosages as prescribed by the provider to prevent toxicity, not to exceed 4 g/day.

· In the event of an overdose, administer acetlcysteine (Mucomyst), the antidote for acetaminophen, to prevent liver damage. Administer via an oroduodenal tube to prevent emesis and subsequent aspiration

· Nursing Evaluation of Medication Effectiveness:

· Depending on therapeutic intent, effectiveness may be evidenced by:

· Relief of pain

· Reduction of fever

· Opioid Agonists and Antagonists:
· Opioid Agonists:
· Select prototype Medication: Morphine Sulfate
· Other Medications:

· Fentanyl (Sublimaze, Duragesic)

· Meperidine (Demerol)

· Mthadone (Dolophine)

· Codeine, oxycodone (OxyContin)

· Purpose:

· Expected Pharmacological Action:

· Opioid agonists, such as morphine, codeine, meperidine, and other morphine-like medications (fentanyl), act on the mu receptors, and to a lesser degree on kappa receptors. Activation of mu receptors produces analgesia, respiratory depression, euphoria, and sedation, whereas kappa receptor activation produces analgesia, sedation, and decreased GI motolitiy.

· Therapeutic Uses:

· Relief of moderate to severe pain (postoperative, myocardial infarction, cancer)

· Sedation

· Reduction of bowel motility

· Codeine:  cough suppression

· Route of Administration:

· Morphine sulfate—Oral, SC, IM, rectal, IV, epidural, and intrathecal.

· Other medications:

· Fentanyl ( Sublimaze, Duragesic)—IV, IM, trasmucosal, and transdermal

· Meperidine (Demerol)—Oral, SC, IM, and IV

· Codeine—Oral, SC, IM, and IV

· Methadone (Dolphine)—Oral, SC, and IM

· Oxycodone (OxyContin)—Oral, rectal

· Hydromorphone (Dilaudid)—Oral, SC, IM, and IV

· S/E:

· Respiratory depression

· Constipation

· Othrostatic hypotension

· Urinary retention

· Cough suppression

· Sedation

· Biliary Colic

· Emesis

· Opioid overdose triad of coma, respiratory depression, and pinpoint pupils.

· Nursing Interventions/Client Education:

· Monitor the client’s VS.

· Stop opioids if the client’s respiratory rate is less than 12/min, and then notify the provider.

· Have naloxone (Narcan) and resuscitation equipment available.

· Avoid the use of opioids with CNS depressant medications (barbiturates, benzodiazepines, and consumption of alcohol).

· Increased fluid intake and physical activity. (For constipation)

· Administer a stimulant laxative, such as bisacodyl (Dulcolax), to counteract decreased bowel motility, or a stool softener, such as docusate sodium (Colace), to prevent constipation.

· Advise clients to sit or lie down if symptoms of lightheadedness or dizziness occur.

· Avoid sudden changes in position by slowly moving clients from a lying to a sitting or standing position.

· Provide assistance with ambulation as needed.

· Advise clients void q4h.

· Monitor I&O.

· Assess the client’s bladder for distention by palpating the lower abdomen area q4-6h.

· Advise clients to cough at regular intervals to prevent accumulation of secretions in the airway.

· Auscultate the client’s lungs for crackles, and instruct client to increase intake of fluid to liquefy secretions.

· Advise clients to avoid hazardous activities such as driving or operating heavy machinery.

· Avoid giving morphine to clients who have a h/o biliary colic. Use meperidine as an alternative.

· Administer an antiemetic such as promethazine (Phenergan).

· Provide mechanical ventilation, Moniter clients VS, and Administer opioid antagonists, such as naloxone (Narcan) or nalmefene (Revex) for Opioid overdose triad of coma, respiratory depression, and pinpoint pupils.

· Contraindications/Precautions:

· Morphine is contraindicated after biliary tract surgery.

· Morphine is contraindicated for premature infants during and after delivery because of respiratory depressant effects.

· Meperidine is contraindicated for clients with renal failure because of the accumulation of normeperidine, which can result in seizures and nerotoxicity.

· Use cautiously with:

· Clients who have asthma, emphysema, and/or head injuries, infants, and older adult clients (risk of respiratory depression).

· Clients who are pregnant (risk of physical dependence of the fetus).

· Clients in labor (risk of respiratory depression in the newborn and inhibition of labor by decreasing uterine contractions).

· Clients who are extremely obese (greater risk for prolonged S/E because of the accumulation of medication that is metabolized at a slower rate).

· Clients with inflammatory bowel disease (risk of megacolon or paralytic ileus).

· Clients with an enlarged prostate (risk of acute urinary retention).

· Clients with hepatic or renal disease

· Medication/Food Interactions:

· CNS depressants (barbiturates, Phenobarbital, benzodiazepines, alcohol) have additive CNS depression action.

· Anticholinergic agents (atropine sulfate or scopolamine), antihistamines (diphenhydramine [Benadryl]), and tricyclic antidepressants (amitriptyline [Elavil]) have additive anticholinergic effects (constipation, urinary retention).

· Monoamine oxidase inhibitors (MAOIs) may cause hyperpyrexic coma, characterized by excitation, seizures, and respiratory depression.

· Antihypertensives have additive hypotensive effects.

· Nursing Interventions/Client Education:

· Warn clients about the use of these medications in conjunction with opioid agonists.

· Advise clients to avoid consumption of alcohol.

· Advise clients to increase fluids and dietary fiber to prevent constipation.

· Avoid the use of meperidine with MAOIs to prevent occurrence of this syndrome (Hyperpyrexic coma).

· Warn clients to refrain from using opioids with antihypertensive agents.

· Nursing Administration:

· Assess the client’s pain level on a regular basis. Document the client’s response.

· Take the client’s baseline VS. If the RR is less than 12/min, notify the provider and withhold the medication.

· Follow controlled substance procedures.

· Double check opioid doses with another nurse prior to administration.

· Administer opioids IV slowly over a period of 4-5 minutes; have Narcan and resuscitation equipment available.

· Warn clients not to increase dosage without consulting the provider.
· For clients who have cancer, administer opioids on a fixed schedule around the clock. Administer supplemental doses as needed.

· Advise clients with physical dependence not to discontinue opioids abruptly. Opioids should be d/c slowly, and the doage should be tapered over a period of 3 days.

· Closely monitor patient-controlled analgesia pump (PCA) settings (dose, lockout interval, and 4-hr limit). Reassure clients regarding safety measures that safeguard against self-administration of excessive doses. Encourage clients to use PCA prophylactically prior to activities likely to augment pain levels.

· When switching clients from PCA to oral doses of opioids, make sure the client receives adequate PCA dosing until the onset of oral medication takes place.

· The first administration of transdermal fentantyl patch will take several hours to achieve the desired therapeutic effect. Administer short-acting opioids prior to onset of therapeutic effects and for breakthrough pain.

· Nursing Evaluation of Medication Effectiveness:

· Depending on the therapeutic intent, effectiveness may be evidenced by:

· Relief of moderate to severe pain (postoperative pain, cancer pain, myocardial pain)

· Cough suppression

· Resolution of diarrhea

· Agaonist-Atagonist Opioids:
· Select Prototype Medication:  Butorphanol (Stadol)
· Other Medications:

· Nalbuphine hydrochloride (Nubain)

· Buprenorphine hydrochloride (Buprenex)

· Purpose:

· Expected Pharmacological Action:

· These medications act as antagonists on mu receptors and agonists on kappa receptors.

· Compared to pure opioid agonists, against-antagonists have:

· A low potential for abuse causing little euphoria.  In fact, high doses can cause adverse effects (anxiety, restlessness, mental confusion).

· Less respiratory depression.

· Less analgesic effect.

· Therapeutic Uses:

· Relief of moderate to severe pain.

· Treatment of opioid dependence (buprenorphine).

· Adjunct to balanced anesthesia.

· Relief of labor pain (Butorphanol)

· Route of Administration:

· Butophanol-IV, IM, and Intranasal

· Nalbuphine- IV, IM, and SC

· Buprenorphine-IV, sublingual, and epidural.

· S/E:

· Abstinence syndrome (cramping, hypertension, vomiting)

· Sedation, respiratory depression

· Dizziness

· Increase ICP, headache

· Increased Cardiac workload

· Nursing Interventions/Client Education:

· This syndrome (Abstinence syndrome) may be precipitated when these medications are given to clients who are physically dependent on opioid agonists.

· Advise clients to stop opioid agonists, such as morphine sulfate, before using agonist-antagonist medications, such as pentazocine.

· Avoid giving to clients if undisclosed opioid use is suspected.

· Have Narcan and resuscitation equipment available. Monitor for respiratory depression.

· Use caution in standing up. Avoid driving or using heavy machinery, due to dizziness.

· Monitor for headache. Assess LOC.

· Do not use for angina or MI.

· Contraindications/Precautions:

· Use cautiously in clients who have a h/o MI, renal or liver disease, respiratory depression, or head injury, and clients who are physically dependent on opioids.

· Medication/Food Interactions:

· CNS depressants and alcohol may cause additive effects.

· Opioid agonists may antagonize and reduce analgesic effects of the opioid.

· Nursing Interventions/Client Education:  

· Use together cautiously. Monitor Respirations. (CNS depressants and alcohol).

· Do not use concurrently, with opioid agonists and opioids.

· Nursing Administration:

· Take the client’s baseline VS. If the RR is less than 12/min, withhold the medication and notify the provider.

· Have Narcan and resuscitation equipment available.

· Assess clients for opioid dependence prior to administration. Agonist-antagonist may trigger withdrawal symptoms.

· Warn clients not to increase dosage without consulting the provider.

· Advise clients to use caution when getting out of bed or standing. Clients should not operate heavy machinery or drive until CNS effects are known.

· Warn clients not to increase dosage without consulting the provider.

· Nursing Evaluations of Medication Effectiveness:

· Monitor for improvement of symptoms, such as relief of pain

· Opoid Atagonists:
· Select Prototype Medication:  Naloxone (Narcan)
· Other Medications:

· Naltrexone ( Re Via, Depade), Nalmefene (Revex)

· Purpose:

· Expected Pharmacological Action:

· Opioid antagonists interfere with the action of opioids by competing for opioid receptors. Opioid antagonists have no effect in the absence of opioids.

· Therapeutic Uses:

· Treatment of opioid overdose.

· Reversal of effects of opioids, such as respiratory depression

· Reversal of respiratory depression in an infant.

· Route of administration:

· Naloxone, nalmefene—IV, IM, and SC

· Naltrexone—Oral

· S/E: 

· Tachycardia and tachypnea

· Abstinence syndrome (cramping, hypertension, vomiting)

· Pulmonary edema

· Nursing Interventions:

· Monitor the client’s heart rhythm (risk of ventricular tachycardia) and respiratory function.

· Have resuscitative equipment, including oxygen, on standby during administration.

· These symptoms may occur when given to clients physically dependent on opioid agonists. (Abstinence Syndrome)

· Monitor for Pulmonary Edema (rales).

· Use with caution in clients with h/o Pulmonary Edema.

· Contraindications/ Precautions:

· Opioid antagonists are Pregnancy Risk Category B.

· These medications are contraindicated in clients with opioid dependency.

· Interactions:

· None noted.

· Nursing Administration: 

· Naloxone (Narcan) has rapid first-pass inactivation and should be administered IV, IM, or SC. Do not administer orally.

· Observe clients for withdrawal symptoms and/or abrupt onset of pain. Be prepared to address the clients need for analgesia (if given for postoperative opioid-related respiratory depression).

· Titrate dosage to achieve reversal of respiratory depression without  full reversal of pain management effects.

· Rapid infusion of naloxone may cause hypertension, tachycardia, nausea, and vomiting.

· Half-life of opioid analgesic may exceed the half-life of naloxone (60-90 minutes).

· Monitor respirations for up to 2h after use to assess for reoccurrence of respiratory depression and the need for repeat dosage of naloxone.

· Nursing Evaluation of Medication Effectiveness:

· Reversal of respiratory depression (respirations are regular, client is without SOB, RR is 16-20/min in adults and 40-60/min in newborns).
