Medication Test Study Guide
Inhalation Anesthetic Agents
Halothane – Introduced in 1956, Halothane is the most cost-effective inhalational agent.  

System Effects  

Cardiovascular - Halothane has a direct myocardial depressant effect and is a coronary artery vasodilator.  It depresses cardiac output and lowers arterial BP It can depress the SA-node function resulting in bradycardia or an AV nodal rhythm.  Halothane also enhances myocardial sensitivity to the dysrhythmogenic effects of epinephrine. 

Respiratory – Fast, shallow breathing with increased PaCO2 that partly reverses cardiovascular depression.  There is a severe depression of hypoxic ventilatory drive, but Halothane is a potent bronchodilator.
CNS – Halothane is a cerebral vasodilator.
There is MH susceptibility with Halothane.  

Ethrane (Enflurane) – Introduced in 1972

System Effects

Cardiovascular – Ethrane lowers cardiac output and arterial blood pressure, along with lowering myocardial oxygen consumption.  The heart rate usually increases.

Respiratory – Rapid shallow breathing with increased PaCO2.  Ethrane abolishes the hypoxic drive.  Ethrane is also a bronchodilator, although not as powerful as Halothane.  

There is MH susceptibility with Ethrane.  Ethrane is contraindicated with seizure disorders, pre-existing kidney disease and intracranial hypertension.
Forane (Isoflurane) – Introduced in 1981, Forane is the most commonly administered inhalation anesthetic used today.

System Effects

Cardiovascular – There is minimal cardiac depression with Forane.  The heart rate increases 10-20%.  There is a mild beta-adrenergic stimulation with Forane.  Forane also dilates the coronary arteries.

Respiratory – There is tachypnea with the use of Forane, but it is less pronounced than with the other inhalation agents.  Forane also blunts the hypoxic drive and is a bronchodilator.

There is MH susceptibility with Forane.  Forane is contraindicated with severe hypovolemia.

Sevoflurane – The relatively low solubility and nonpungency makes it an excellent choice for inhalational induction.  Sevoflurane is the only ethereal anesthesia that does not trigger a reflex response or cause airway irritation during inhaled induction.
System Effects

Cardiovascular – Little or no tachycardia.  There may be prolonged QT intervals with the use of Sevoflurane.

There is MH susceptibility with Sevoflurane.  Sevoflurane is contraindicated with hypovolemia.

Nitrous Oxide – Nitrous Oxide is a colorless and odorless gas commonly known as ‘Laughing Gas’.  Nitrous Oxide is used in conjunction with other inhalation agents.
System Effects

Cardiovascular – Nitrous Oxide has a direct myocardial depressant effect balanced by a sympathetic nervous system stimulation so BP and pulse are stable.

Respiratory – Tachypnea, Nitrous Oxide also inhibits the carotid body hypoxic drive.

CNS – Nitrous Oxide produces analgesia.

There is NO MH susceptibility with Nitrous Oxide.
Anesthetic Sedatives/Hypnotics
Ketamine – Ketamine has an onset of 30 seconds, maintains BP well, and in small doses, maintains spontaneous respiration.  Ketamine is a powerful analgesic and a good bronchodilator, there may be delirium upon emergence which may be prevented by giving sedation.  Ketamine is also useful in Status Asthmaticus.
Anesthetic Sedatives/Hypnotics (con’t)
Propofol – Propofol has an onset of 40 seconds and duration of 5-10 minutes.  Propofol is easy to titrate and has a rapid emergence.  The short elimination half-life means no hangover.  It is the only induction agent with antiemetic properties.  It has become the most commonly used induction agent.

Pentothal – Pentothal has an onset of 10-20 seconds and duration of 5-15 minutes.  There is a long elimination half-life, around 11 hours with results in a hangover effect.  There is a release of histamines, and also may cause bronochospasm.

Midazolam – Also known as Versed.  Midazolam is a benzodiazepine and is the most regularly used.  The other two commonly used are Diazepam and Lorazepam.   The pharmacologic properties are: hypnotic, sedative, anxiolytic, amnestic, anticonvulsant and a centrally acting muscle relaxant.  The peak effect of Midazolam occurs in 2-3 minutes.  The emergence is slower than that of Pentothal or Propofol.  Midazolam may cause respiratory depression when used.  All Benzodiazepines are reversible with Flumazenil, (Romazicon).
Muscle Relaxants 
Depolarizing:
Succinylcholine – Succinylcholine has an onset of 30-60 seconds and duration of 4-6 minutes.  Succinylcholine causes fasciculations which may result in hyperkalemia, post-op myalgias, and increased intraocular, intracranial and intra-abdominal pressures.  This drug has been implicated in MH.  Succinylcholine is good for rapid sequence inductions and/or general anesthetics requiring intubation and no muscle relaxation. 
Nondepolaraizing:
Mivacron – Mivacron is a short acting agent with an onset of 2 minutes and duration of 5-15 minutes.  This is a good drug for short cases such as direct laryngoscopies, endoscopies and exams under anesthesia. 

Rocuronium, Vecuronium, Atracurium and - All are intermediate acting with similar onsets of about 2 minutes and durations, 30-60 minutes. 

Drugs Commonly Used Upon Emergence of Anesthesia
Neostigmine – Neostigmine is an anticholinesterase, it inhibits the activity of the enzyme cholinesterase.  Consequently, Neostigmine increases the amount of available acetylcholine, which in turn improves muscle strength and function.
Glycopyrrolate – Also known as Robinal.  Glycopyrrolate is an anticholinergic.  It is given pre-operatively as an anti-muscarinic to reduce salivary, tracheobronchial and pharyngeal secretions.  It also blocks cardiac vagal inhibitory reflexes during the induction of anesthesia and intubation.  This drug may be used intra-operatively to counteract drug induced or vagal traction reflexes with the associated arrhythmias.    Glycopyrrolate protects against the peripheral muscarinic effects, such as bradycardia, bronchospasm, salivation and diaphoresis, of cholinergic agents such as Neostigmine, that are given to reverse the actions of the nondepolarizing muscle relaxants.  This drug is contraindicated for use with patients that have glaucoma or asthma.
Atropine - Atropine is a competitive antagonist of muscarinic cholinergic receptors.  Atropine decreases bronchial and salivary secretions and blocks the bradycardia associated with some drugs used in anesthesia such as Halothane, and Neostigmine.  It also helps prevent bradycardia from excessive vagal stimulation.  There is usually an increase in heart rate and sometimes a tachycardia as well as inhibition of secretions.  Since atropine crosses the blood brain barrier, CNS effects in the elderly may include amnesia, confusion and excitation.
Other Drugs used in Day Surgery
Compazine – Compazine is an anti-emetic, used for the control of severe nausea and vomiting.  With an intra-muscular injection, the onset of action is within 10-20 minutes and a duration of three to four hours.  Total parenteral dosage should not exceed 40 mg per day.  It is recommended that Compazine not be mixed with other agents in the syringe.  Compazine also comes in the form of a rectal suppository.  The 25 mg suppository should be used no more than twice a day.  Side effects that can occur are drowsiness, dizziness, blurred vision and hypotension. 

Dantrolene – Dantrolene is indicated for the management of Malignant Hyperthermia.  Dantrolene should be administered by continuous rapid IV push, 2.5 to 3 mg/kg, as soon as the MH reaction is recognized and continued until symptoms subside or the maximum cumulative dose of 10 mg/kg has been reached.  Dantrolene needs to be dissolved in 60cc of sterile water and takes 5-10 minutes to dissolve.  Dantrolene causes no acute serious toxicity other than muscle weakness.
Demerol – Demerol is a brand name for Meperidine, a narcotic analgesic used to relieve moderate to severe pain.  Demerol has 1/10th the potency of morphine and has a duration of 2-4 hours.  Side effects that can occur are stomach upset, blurred vision, drowsiness and constipation.  Demerol is contraindicated with the use of MAO inhibitors.  Demerol can also lower the seizure threshold.
Droperidol – Also known as Inapsine, Droperidol has been used for years by anesthesiologists in very low doses, <1 mg, for the treatment and prevention of nausea and vomiting.  When used in higher doses, > 2.5 mg, there have been documented incidences of QT prolongation, torsades de pointes, cardiac arrest and death.  This has resulted in a ‘Black Box’ status for the drug.  
Fentanyl – Fentanyl is a short acting narcotic with a quick, within minutes, onset when given IV.  Duration is 30-60 minutes.  Dosage is 1-3mcg/kg.

Gentamicin – Gentamicin is an antibiotic that may be used in the pre-operative setting for the prophylactic prevention of surgical infections.  Gentamicin can cause severe hearing and kidney problems.  When given intravenously, should be infused over a minimum of 30 minutes.

Labetalol – Labetalol is used to treat severe hypertension.  This medication should be given slowly intravenously.  The maximum blood pressure effect of Labetalol usually occurs within 5 minutes of each injection.  The maximum dosage is 300 mg.  Side effects include fatigue, nausea or tingling of the scalp or skin.  
Lidocaine – Lidocaine suppresses ventricular arrhythmias by decreasing automaticity and increasing the ventricular fibrillation threshold.  Adult dosage for VFib is 1-1.5 mg/kg push with a max dose of 3 mg/kg.  The use of Lidocaine is contraindicated with a wide complex ventricular escape rhythm associated with bradycardia.  Adverse effects are myocardial depression of conduction and contractility, circulatory depression and neurological changes.

Mobic – Mobic, a NSAID is indicated for the relief of the signs and symptoms of osteoarthritis.
Narcan – Narcan is a narcotic antagonist, used to prevent or reverse the effects of narcotic pain relievers.

Pepcid – Pepcid is used to treat and prevent ulcers, gastroesophageal reflux disorder and other conditions associated with excessive acid secretion.   

Procardia – Procardia is a calcium-channel blocker.  By blocking the entry of calcium into cells, it depresses smooth muscle contraction.  Procardia dilates coronary arteries and arterioles in normal and ischemic tissue, prevents coronary artery spasm, dilates peripheral vessels and decreases total peripheral resistance.  This improves blood flow through the heart and throughout the body, reducing blood pressure and helping to prevent angina.

Racemic Epinephrine – Racemic Epinephrine is a bronchodilator used for moderate to severe upper airway obstruction.   Racemic Epinephrine differs chemically from epinephrine by stimulating both the alpha and beta adrenergic receptors in the lungs.  This results in bronchodilation and a decrease in mucous secretion.
Other Drugs used in Day Surgery (con’t)
Reglan – Reglan stimulates the motility of the upper GI tract without stimulating gastric, biliary or pancreatic sections.  This results in accelerated gastric emptying.  Although it’s mode of action is unclear, it seems to sensitize tissues to the action of acetylcholine.  

Romazicon – Romazicon is a benzodiazepine antagonist, used to counteract the effects of Midazolam.  This drug may also be used in the treatment of drug overdose.  Side effects from Romazicon may include headache, sweating, blurred vision, irritation at the injection site, flushing, nausea, vomiting or dizziness.  
Scopolamine Patch – Scopolamine is an anticholinergic agent which helps prevent post-op nausea and vomiting.  The patch delivers approximately 1.0 mg of scopolamine over 3 days and should be applied to the hairless area behind one ear at least 4 hours before the antiemetic effect is required.  Scopolamine may be contraindicated in patients with chronic open-angle glaucoma undergoing therapy due to the mydriatic effect of scopolamine that may increase intraocular pressure.

Toradol – Toradol is a powerful non-steroidal anti-inflammatory.  Toradol may be mixed with a narcotic analgesic for greater efficacy.  This medication should not be mixed with any over the counter pain medication.  This drug poses a risk of severe side effects which increase with the duration of use.
Zofran – Zofran is an antiemetic drug used primarily for the treatment and prevention of post-op nausea and vomiting.   Zofran has a quick onset and does not impair performance or cause sedation.  Side effects of Zofran are constipation diarrhea, dizziness, dry mouth and headache.
