Pharmacology
Nursing Care of Patients Receiving Pain Relievers and Anti-inflammatory Drugs
I. Drug Overview		
II. Pharmacokinetics
III. Pharmacodynamics
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V. Drug Interaction
VI. Adverse Reaction
VII. Nsg. Process

ANALGESICS AND ANTIPYRETICS
· Non-opioid analgesics, antipyretics, and NSAID’s are a broad group of pain medications
· Produce antipretic ands anti-inflammatory effects.
· No physical dependence is associated

Non-Opioid Analgesics
I. Drug Overview

Salicylates
· Widely used pain medications.
· It is used to control pain and reduce fever & inflammation
· It is cheap and easy.

Other: 
· choline magnesium
· trisalicylate
· Choline Salicylate
· Diflumisal
· Salsalate
· Sodium Salicylate

II. Pharmacokinetics
· Absorbed in the stomach, primarily absorbed in the upper part of the small intestine.
· Foods & Antacids
· Rectal administration: Slower absorption
· Enteric coated: slowly absorbed
· Found in body tissues & fluids – breast milk
· May cross placenta
· Liver metabolizes salicylates 
Kidneys excrete metabolites

III. Pharmacodynamics
· Relieve pain -  Inhibits synthesis of prostaglandins
· Reduce inflammation – inhibits prostaglandins synthesis and release that occurs during inflammation
· Reduce fever by stimulating the hypothalamus, & producing peripheral blood vessel dilation & sweating. Promotes Heat loss through the skin.
· Inhibits Prostaglandin E lowers fever.
· Inhibits platelet aggregation by permanently interfering with the production of Thromboxane A2.
· NSAID’s effect on platelet aggregation is temporary
· Aspirin used to enhance blood flow during MI

IV. Pharmacotherapeutics
· Used to relieve pain/reduce fever
· Not for visceral pain or severe trauma
· Used in Rheumatic Fever, Rheumatoid arthritis and Osteoarthritis
· Main guideline of salicylate is to use the lowest dose that provide relief.

V. Drug Interaction
· Highly protein bound
· Oral anticoagulants, heparin, methotrexate, oral antidiabetic agents & insulin have increase effects / risk of toxicity when taken with salicylates
· Avoid giving to individuals with bleeding 	tendencies and potential for blood dyscrasia such as thrombolytics , anticoagulants, ginko biloba, and phenytoin. 
· Probenecid
· Sulfinpyrazone 
· Spinorolactone
· Corticosteroids
· Alkalizing drugs and Antacids – reduce salicylate levels
· ACE inhibitors & Beta – adrenergic blockers effects are reduce
· NSAID’s – decreased therapeutic effects and Increase GI effects

VI. Adverse Reaction
· Most common: 
· Gastric Distress
· Nausea and vomiting
· Bleeding Tendencies
· Other:
· hearing loss (prolonged use)
· tinnitus
· impaired vision
· Reyes Syndrome

VII. Nursing Process
Assessment:
· assess for level of pain & inflammation
· Monitor for S/S of bleeding
· Opthalmic and Auditory Function
· CBC
· Platelet Count
· PT
· Hepatic and Renal Function
· Bronchospasms
· Therapeutic Level in a patient with arthritis is 10-30 mg/dl
· Evaluate knowledge of drug therapy

Nursing Diagnoses: 
1. Acute pain rel. to the underlying process
2. Risk for injury rel. to adverse reactions
3. Deficient knowledge rel. to drug therapy

Planning: 
· Acknowledge reduce pain
· no serious complication
· verbalize understanding

Intervention:
· Give aspirin with food
· crush tablets if difficult to swallow
· If bleeding, salicylism or adverse GI reaction occur please report
· stop aspirin 5-7 days pre-op

Evaluation: 
· pain relieved
· free from adverse GI effects
· states understanding of Drug Therapy


ACETAMINOPHEN
I. Drug Overview
· Class of para-aminopherol derivatives includes:
· Phenacetin
· Acetaminophen
· OTC drug that produces analgesic & antipyretic effects

II. Pharmacokinetics
· Absorbed rapidly & completely from GIT and mucous membrane of the rectum
· Widely distributed in body fluids
· found in Breast Milk
· crosses placenta
· liver metabolizes
· kidneys excretes
· Pain control effects – not understood
· Inhibits prostaglandin synthesis in CNS & PNS in unknown way
· Reduce fever by acting on the heat regulating center in the hypothalamus

III. Pharmacodynamics
· Doesn’t affect inflammation or platelet fxn
· potentiates the effect of warfarin

IV. Pharmacotherapeutics
· Reduce fever
· Relieve Headache
· muscle ache
· general pain
· Indicated pain reliever foe some types of arthritis

V. Drug Interaction
· Increase effects of oral anticoagulants
· Increase liver toxicity if combined with phenytoin, barbiturates, carbamazepine and isoniazid and alcohol.
· Decrease effects of lamotrigine, loop diuretics and zidovudine

VI. Adverse Reaction
· Gastric Irritation / bleeding tendencies rare.
· Cause liver toxicity
· Others:
· skin rash
· Hypoglycemia
· Neutrophenia

VII. Nursing Process
Assessment:
· assess for level of pain & inflammation
· Monitor for S/S of bleeding
· Evaluate knowledge of drug therapy

Nursing Diagnoses:
· Acute pain rel. to the underlying process
· Risk for injury rel. to adverse reactions
· Deficient knowledge rel. to drug therapy

Planning:

· Acknowledge reduce pain
· no serious complication
· verbalize understanding

Intervention:
· Liquid form for children
· calculate dosage based on the concentration of drug
· use rectal route for small children

Health Teaching
· consult before giving age of 2
· for short term use only
· do not use for fever 103.1 F / 39.5 C

Evaluation: 

· pain relieved
· free from adverse GI effects
· states understanding of Drug Therapy


Nonselective NSAIDs
I. Drug Overview
· Used for inflammation
· Have analgesic & antipyretic effects
· blocks COX – 1 & COX – 2
· Includes:
· Indomethacin
· ibuprofen 
II. Pharmacokinetics
· Absorbed in the GIT 
· Metabolized in the liver
· excreted by the kidneys.

III. Pharmacodynamics
· Inhibits prostaglandin synthesis & cyclooxygenase activity
· COX -1 produces prostaglandins that maintain stomach lining
· COX – 2 produces prostaglandins that mediate an inflammatory response

Inhibition
· COX – 1 associated with NSAID induced GI toxicity
· COX – 2 alleviates pain & inflammation

IV. Pharmacotherapeutics
· Used to decrease inflammation, relieve pain seldom to reduce fever
· Conditions that respond to NSAID:
· ankylosing spondylitis
· Rheumatoid, osteo, acute gouty arthritis
· Dysmenorrhea
· Migraines
· Bursitis
· Tendonitis
· Mild to moderate pain

V. Drug Interaction
· Interact with NSAID;
· Indomethacin
· Piroxicam
· sulindac

VI. Adverse Reaction
· Abdominal pain & bleeding
· Nausea 
· Anorexia
· Ulcers
· liver toxicity
· Head/ache
· Tinnitus
· HPN
· pedal edema

VII. Nursing Process
Assessment
· assess underlying conditions
· assess level of pain
· monitor S/S of bleeding
· Monitor opthalmic & Auditory Fxn
· Monitor CBC, Platelet count, PT, & Hepatic & renal fxn

Nursing Diagnoses:
· Acute pain rel. to the underlying process
· Risk for injury rel. to adverse reactions
Deficient knowledge rel. to drug therapy

[bookmark: _GoBack]Planning: 
· Acknowledge reduce pain
· no serious complication
· verbalize understanding

Implementation

Administer with 8 oz of water
crush or mix with food/fluid to aid swallowing
report if ineffective
if renal/hepatic abnormalities occur stop drug and report
Evaluation: 

pain relieved

free from adverse GI effects

states understanding of Drug Therapy
Prototype Pro

Ibuprofen

Axns: suppresses synthesis in the CNS
Indication: arthritis, mild to moderate pain & fever

Nsg consideration:

Monitor AE; Steven – Johnsons syndrom; hematologic D/I. aseptic meningitis

1-2 weeks full anti-inflammatory effect
masks s/s of infection
SELECTIVE NSAIDs
I. Drug Overview
Block COX – 2 relieving pain & inflammation

Fewer adverse effects
Examples:

Celecoxib
Rofecoxib
Valdecoxib
II. Pharmacokinetics
Highly CHON bound
Peak levels within 3 hours
metabolized – liver
excreted in urine & feces
Inhibits Prostaglandin Synthesis

Still COX – 2 inhibition occurs
Provide analgesia and decrease inflammation

treatment of osteo-rheumatoid arthritis, acute pain, dysmenorrhea and adenomatous polyposis
Identified for all agents

decrease clearance of lithium

decrease effects of ACE inhibitors

if taken with warfarin –cause bleeding complications
Interact with herbal that increase risk of bleeding

Dong Quai
Feverfew, garlic
Ginger, ginkgo, horse chesnut and red clover
Dyspepsia
N/V
GI ulcers
HPN
Peripheral edema
H/A
Assessment

-assess underlying condition
assess allergy to sulfonamides, aspirin/NSAID’s
-Assess level of pain & inflammation
-Monitor S/S of bleeding
-Monitor ophthalmic & audio fxn
-monitor CBC, Platelet count, Prothrombin Count & hepatic and renal function
Closely monitor patient on Celecoxib for S/S of MI

Evaluate knowledge
Nursing Diagnoses:

Acute pain rel. to the underlying process

Risk for injury rel. to adverse reactions

Deficient knowledge rel. to drug therapy
Planning: 

Acknowledge reduce pain

no serious complication

verbalize understanding
Implementation

Give with foods to decrease GI Upset

Rehydrate patient before treatment

Combination of Aspirin increase risk of GI bleeding
Celecoxib cause fluid retention

report if drug is ineffective
Evaluation: 

pain relieved

free from adverse GI effects

states understanding of Drug Therapy
Rofecoxib maybe taken without food.

Takes several days to feel consistent pain relief

increase alcohol may cause irritation and risk of bleeding
Liver toxicity S/S

nausea, fatigue, lethargy, itching, jaundice, RUQ tenderness, flu like symptoms. 
Phenazopyridine HCL
I. Drug Overview
Azo Dye used in commercial coloring

Produces a local analgesic effect on UTI within 24-48 hours after the start of therapy 
Relieves pain, burning urgency and frequency associated with UTI
Oral: 35% metabolized in the liver
II. Pharmacokinetics
Unknown absorption and Distribution
Local anesthetic effect on the urinary mucosa
Used to relieve pain in urinary tract
Assessment 

-Assess patients condition
-assess patients level of pain and inflammation
-monitor hydration status
evaluate knowledge
Nursing Diagnoses:

Acute pain rel. to the underlying process

Risk for injury rel. to adverse reactions

Deficient knowledge rel. to drug therapy
Planning: 

Acknowledge reduce pain

no serious complication

verbalize understanding
Implementation

admin with food to minimize nausea

drug colors urine red/orange

report drug if uneffective
Opioid Agonist and 
Antagonist
I. Drug Overview
Opioid – any derivative of opium plant

Opioid Agonist – opium derivatives & synthetic drugs with similar properties
Relieve / decrease pain without losing consciousness
Opioid Antagonist – are not pain medication. Blocks effects of opioid agonist,

Used to reverse drug reactions

May recur patients pain
Mixed Opioid Agonist – Antagonist – have agonist & antagonist properties
Agonist property – decrease pain

Antagonist property – decrease risk of toxicity & drug dependence
MOA-A -  decrease risk of respi depression and Drug Abuse
Opioid Agonist
Codeine
Fentanyl Citrate
Hydrocodone
Hydromorphone HCL
Meperidine HCL
Methadone HCL
Morphine Sulfate
Remifentanil
Prototype Pro

Morphine Sulfate
Acts on Opiate Receptors in the CNS

For Pain

Monitor for adverse effects such as sedation, seizures, nightmares, shock, cardiac arrest, respi depression
Naloxone (Opioid Antagonist) & resuscitation Equipment should be Available
II. Pharmacokinetics
Any route, inhalation is uncommon

Oral: Absorbed from GIT

Transmucosal & Intrathecal opiates are fast acting

Sub-Q & IM delayed absorption

distributed throughout body tissues 
Low plasma protein-binding capacity

liver lovers

excreted by the kidneys
Decrease pain by binding to opiate receptor sites in PNNS & CNS

stimulate opiate receptors, mimic the effects of endorphins
Receptor site binding produces analgesia & cough suppression
Morphine affect muscle of GI & Genito-urinary tracts causes contractions of the bladder & ureters & decrease intestinal peristalsis, resulting in constipation a common AR
Cause dilation of blood vessels in the face, head and neck, suppress cough center, antitussive effects & constriction of bronchial muscles
Prescribed to relieve severe pain

sometimes for controlling diarrhea & suppress coughing

Methadone is used for temporary maintenance of opioid addiction
General anesthesia 

Fentanyl and Remifentanil
Morphine relieves shortness of breath in patients with pulmonary edema
Drugs that affect opioid analgesic activity:

Amitriptyline, protease inhibitors, dilantin, diazepam and rifampin
Drugs affected by opioid analgesics are: 

Carbamazepine
Warfarin
Beta-adrenergic blockers
Ca channel blockers
Decreased rate and depth of breathing that worsens as the dose of narcotic is increased.
Respi depression
constipation
Assessment

assess baseline pain
evaluate respi status
monitor for abnormal reactions
monitor for tolerance / dependence
Signs of Tolerance

Shortened duration of effect
Planning: 

Acknowledge reduce pain

maintain adequate breathing fxn

verbalize understanding
Implementation 

Keep resuscitative equipment and naloxone available

IV by slow injection
IM/SC cautiously to patient with decreased platelet count
Rotate injection site.

Note the strength of solution

Schedule rather than PRN – maximum effectiveness

institute safety precaution

post-op: turn, cough and deep breath
Withdrawal Symptoms

Tremors
Agitation
N/V

if drug is stopped rapidly
Evaluation

Pain is relieved

maintain adequate ventilation

Understanding of DT
Mixed Opioid 
Agonist - Antagonist
I. Drug Overview
Used to relieve pain while reducing toxic effects and dependency 
Buprenorphine
Butarphanol
Butarphanol HCL
Butarphanol Tartrate
Nalbuphine HCL
Pentazocine HCL
Less abuse potential

Not recommended for use in chronic pain who are taking other opioid agents
II. Pharmacokinetics
Rapid absorption in parenteral sites

Distributed to most body tissues

Crosses the placenta
Metabolized in the liver

Excreted in the kidneys

Small amounts in stool
Mechanism of action unknown

weakly antagonize the effects of Morphine, meperidine and other opiates at one of the opioid receptors
Also exert agonist effects at other opioid receptors 
Buprenorphine binds receptors in the CNS, altering the emotional response to pain through an unknown mechanism
Butorphanol site of axn may be opposite opiate receptors in the limbic system 
involved 
 
Used as analgesia during childbirth as well as postoperatively
MOAA- prescribed in place of opioid agonist.
Increase CNS depression and decrease RR and depth results if mixed with CNS depressants such as barbiturates and alcohol.
N/V
light – headedness
sedation
euphoria
Assessment

assess baseline pain
evaluate respi status 
monitor for tolerance
Acute Pain related to underlying

Ineffective breathing pattern related to depressive effect on respi status

Deficient knowledge related to DT
Planning: 

Acknowledge reduce pain

no serious complication

verbalize understanding
Implementation 

Keep resuscitative equipment and naloxone available

IV slow injection

institute safety precaution

encourage post-op to turn, cough and breath every 2 hours
Evaluation: 

pain relieved

maintain adequate ventilation 

states understanding of Drug Therapy
Opioid Antagonist
I. Drug Overview
Attach to opiate receptors but don’t stimulate them

it prevent opioid drugs, enkephalins and endorphins from producing their effects 
Naloxone HCL

Naltrexone HCL
II. Pharmacokinetics
Naloxone – IVTT, SC, IV

Naltrexone – orally, tablet/liquid

Metabolized – liver

excreted - kidneys
 
Competitive process blocks the effects of opioids by occupying receptor sites, displacing opioids attached to opiate receptors and blocking further binding
Naloxone – DOC for managing opioid overdose. 

Naltrexone – used in psychotherapy or counseling to treat drug abuse. C/I for patient who is not detoxified
Naloxone produces no significant DI

Naltrexone produce withdrawal symptoms
Naltrexone:

Edema
HPN
SOB
Anxiety
H/A. N/V
liver toxicity
Assessment

assess opioid use before surgery
assess drug effectiveness
monitor RR
Monitor hydration status
Evaluate hydration status
Diagnoses

Ineffective health maintainance related to opioid use

risk for deficient fluid volume related to drug induced AR, GI Rxns

Deficient knowledge related to DT
Planning 

Demonstrate improved health 

maintain adequate hydration

Verbalize understanding of DT
Implementation

proveide O2 ventilation and other resuscitation measures

be prepared to give continuous  IV naloxone infusion to control AE of epidural morphine
Evaluation

Responds well to Dt

maintains adequate ventilation

state understanding of DT
Thank you for listening!

