Running head: PERSONAL DRUGS	1
PERSONAL DRUGS	2






Personal drugs
Courtney Kresge
Wright State University


Personal drugs
First Diagnosis: New onset atrial fibrillation with rapid ventricular response without heart failure
A sixty five year old male is admitted to the ICU with following vitals, Temp 101.4 F, BP 110/78, HR 140, R 28, and in atrial fibrillation. He denies chest pain and shortness of breath. He has no history of heart failure or coronary artery disease. Chest x-ray shows no pulmonary edema or cardiomegaly, and physical exam shows no sign of fluid overload. 
I. Definition of diagnosis
Atrial fibrillation (AF) is a supraventricular rhythm due to unsynchronized atrial activity, and an irregular ventricular response. The P wave on an electrocardiography represents atrial contractions. In AF the P waves are fibrillatory or quivering waves.  The likely hood of AF increases with age, and affects 0.4 percent of Americans, making it the number one dysrhythmia (Moser & Riegel, 2008).
Rapid ventricular response (RVR) is characterized by a ventricle rate of greater than 100-110 beats per minute, and is concerning in the presence of AF. RVR in AF causes a decrease in the ventricular filling time, reducing preload, and decreasing cardiac output (Richards & G, 2012).  
          In new onset AF, patients may present with hypotension, shortness of breath, pallor diaphoresis, and cold extremities. Risks factors are age, coronary artery disease, diabetes, heart failure, valvular heart disease, and hypertension (Richards & G, 2012; Phang & Olshansky, 2012).
II. Therapeutic Objective
In AF with RVR an emergent cardioversion may be warranted if the patient is hemodynamically unstable.  A pharmacologic intervention is use if, the patient is showing no signs of heart failure, angina, or hypotension. One therapeutic goal in a stable new onset AF with RVR, is to control the ventricular rate below 100-110 beats per minute. This will help to improve preload and cardiac output, and reduces the risk of tachycardia related cardiomyopathy (Fuster et al., 2006; The Medical Letter 2010).
III. Effective drug groups
	Drug
Classification
	Efficacy
	Safety
	Suitability

	Beta-Blocker, Beta-1 Selective

Atenolol
(Tenormin®)

Betaxolol
(Kerlone®)

Bisoprolol
(Zebeta®)

Esmolol 
(Brevibloc®)

Metoprolol 
(Lopressor®)
(Toprol XL®)
 
Nebivolol
(Bystolic®)
(Fuster et al., 2006; Lexi-Comp, 2013). 



	Pharmacodynamics Negative chronotropic and Inotropic actions. Slows heart rate and contractility (Westfall & Westfall, 2011).

Pharmacokinetics
Absorbed: Weak-moderate lipid solubility. 40-50 percent oral bioavailability.
(Westfall & Westfall, 2011)
Metabolized Primarily hepatic with Esmolol being  red blood cells.
Excretion primarily in urine (Lexi-Comp, Inc., 2013).

	Adverse reactions Bradycardia, hypotension, fatigue, heart block, angina, syncope, bronchospasm, diaphoresis, nausea, edema, dizziness, fatigue, confusion, pruritus, rash.
Post market reports:
Agranulocytosis, alopecia, anxiety arthritis
 (Lexi-Comp, Inc., 2013; The Medical Letter 2010a).

	Contraindications
Second-third degree blocks, PR interval > 0.24 sec., heart failure, severe bradycardia, sick sinus syndrome.

Precautions  History of severe anaphylaxis reactions to allergens may become more sensitive to beta blockers, bronchospastic diseases, may cause first degree blocks, acute MIs, may potentiate hypoglycemia in diabetics, may aggravate PVD and Raynaud’s (Lexi-Comp, Inc., 2013).

	Beta-Blocker, Nonselective

Propranolol
(Inderal® LA, InnoPran XL®)

Levobunolol
(Betagan®)

Metipranolol
(OptiPranolol®)

Nadolol
(Corgard®)


Sotalol
(Betapace AF®, Betapace, Sorine®)

Timolol

(Fuster et al., 2006; Lexi-Comp, 2013).

	Pharmacodynamics Blocks response to beta1 and beta2 adrenergic stimulation, decreases myocardial contractility, heart rate and blood pressure (Lexi-Comp, Inc., 2013).

Pharmacokinetics:
Absorbed: Moderate to largely lipid soluble.
Metabolized: High first pass with 25 percent reaching systemic circulation, via hepatic CYP2D6
Excreted: Primarily urine 96-99 percent (Lexi-Comp, Inc., 2013). 


	Adverse reactions
Hypotension, AV conduction disturbance, bradycardia, heart block, bronchospasm heart failure, depression, Raynaud’s, amnesia, dizziness, alopecia, ulcers, Stevens-Johnson syndrome, hypo/hyperglycemia, hyperlipidemia, hyperkalemia (Lexi-Comp, Inc., 2013; The Medical Letter, 2010b). 
	Contraindications
Uncompensated heart failure, severe sinus bradycardia, cardiogenic shock, > than first degree heart block, COPD and asthma (Lexi-Comp, Inc., 2013). 

Precautions: 
Anaphylaxis, bronchospastic diseases, conduction abnormality, diabetes may cause or mask s/s of hypoglycemia, hepatic and renal impairment, PVD, Raynaud’s, psychiatric diseases, avoid abrupt withdrawal (Lexi-Comp, Inc., 2013).

	Nondihydropyridine Calcium Channel Blocker


Diltiazem I.V.
(Cardizem®,Cardizem® CD, Cardizem ®LA, Cartia XT®, Dilacor NR, Dilt-CD, Dilt-XR, Diltia XT®,Diltzac, Matzim® LA, Taztia XT®, Tiazac®)

Verapamil I.V.
(Calan®, Calan® SR, Covera-HS®, Isopin® SR, Verelan®, Verelan® PM)
(Fuster et al., 2006; Lexi-Comp, 2013).








	Pharmacodynamics
Inhibits calcium ion from entering channels, relaxes and dilates coronary vasculature and smooth muscles, increases myocardial oxygen delivery. More negative inotropic effect than  Dihydropyridine’s

Pharmacokinetics
Absorbed: Highly protein bound, large volume distribution
Metabolized: Hepatic first pass effect can have up to 12 metabolites
Excreted: Urine and feces (Lexi-Comp, Inc., 2013).
	Adverse reactions
AV block, bradycardia, hypotension, extrasystoles, vasodilation, dizziness, gout, edema, headache, dyspepsia, myalgia, gingival hyperplasia.

Less than 2 percent life threatening/ important:
Elevated liver function, amnesia, arrhythmia, AV block, bronchial laryngeal spasms, resp failure, seizures, extrapyramidal, symptoms, hemolytic anemia, Stevens-Johnson syndrome, petechiae
 (Lexi-Comp, Inc., 2013).
 
	Contraindications
Sick sinus syndrome, second/Third degree blocks, severe hypotension, acute MI, pulmonary congestion, Wolff-Parkinson- White syndrome (Lexi-Comp, Inc., 2013).

Precautions
Cardiogenic shock, low ejection fractions, given within a few hours of I. V. beta-blockers may cause asystole, dermatologic reactions that persist, hepatic impairment (Lexi-Comp, Inc., 2013). 
 

	Calcium Channel Blocker, Dihydropyridine

Amlodipine
(Norvasc®)
Clevidine
(Cleviprex®)

Felodipine
(Plendil®)

Isradipine
(Dynacirc CR®)

Nicardipine
(Cardene® I.V, Cafdene® SR)

Nifedipine
(Adalat® CC, Afeditab® CR, Nifedia CC®, Nifedical XL®, Procardia XL®, Procarida®)

Nimodipine
(Nimotop®)

Nisoldipine
(Sular®)
(Lexi-Comp, Inc., 2013) 
	Pharmacodynamics
 Inhibits calcium ion from entering channels, relaxes and dilates coronary vasculature and smooth muscles, increases myocardial oxygen delivery. More of peripheral vasodilator effect than nondihydropyridine’s.

Pharmacokinetics
Absorbed: Well absorbed orally.
Metabolized: Hepatic, blood, extravascular tissues
Excreted: Primarily urine and feces
(Lexi-Comp, Inc., 2013).


	Adverse reactions
Atrial fibrillation
peripheral edema, fever, insomnia. headache, acute renal failure, respiratory failure pulmonary edema, palpitations, extrasystoles, SVT, VT, chest pain, tachycardia dizziness, fatigue, somnolence, pruritus, rash, nausea, headache, intracranial hemorrhage, vasodilation, abdominal pain, dry mouth, dyspepsia,  male sexual dysfunction, muscle cramps, nervousness, sleep disturbances, weakness.

Less than 1 percent life threatening/ important Interstitial nephritis, cardiac arrest, asthma, MI, CVA, DVT, ECG abnormalities, rebound vasospasms, irritability, depression , syncope, hypotension, angioedema, allergic reactions, gingival hyperplasia, cellulitis, fever, aplastic anemia, bradycardia, arrhythmia, depression
(Lexi-Comp, Inc., 2013). 
	Contraindications
Hypertriglyceridemia, severe aortic stenosis, systolic BP <90 mmHg, 
Precautions
Angina/MI, Hypotension, syncope, peripheral edema, Aortic stenosis, hypertrophic CM, hepatic and renal impairment, heart failure, GI strictures, ileus, idiopathic hypertrophic subaortic stenosis
(Lexi-Comp, Inc., 2013).


	Antiarrhythmic Agent, Class III

Amiodarone
(Cordarone®, Nexterone®, Pacerone®)

Dofetilide
(Tikosyn®)

Dronedarone
(Multaq®)

Ibutilide
(Corvert®)

Sotalol
(Betapace AF®, Betapace®, Sorine®)
(Lexi-Comp, Inc., 2013) 


	Pharmacodynamics
Inhibits adrenergic stimulation. Alpha/beta-blocking properties.  Decreases AV conductions  and sinus node function

Pharmacokinetics
Absorbed: Slow and variable to well absorbed
Metabolized: Hepatic CYP2C8 and 3A4. 
Excreted: feces and urine (Lexi-Comp, Inc., 2013)  



	Adverse reactions
Hypotension, ataxia, fatigue, headache, dizziness, impaired memory, malaise, insomnia, poor coordination, tremor, nausea, vomiting, elevated lfts, hypothyroidism, corneal microdeposits, pulmonary toxicity, pulmonary fibrosis interstitial pneumonitis bradycardia, ventricular tachycardia, ventricular extrasystoles, ventricular fibrillation, QTc prolongation, torsade de pointes, AV block, SA node dysfunctions,  edema, asystole, PEA, cardiogenic shock, bluish coloration to skin.

Less than 1 percent
Intracranial hypertension, acute renal failure, ARDS, agranulocytosis, angioedema, anaphylactic shock, bronchiolitis obliterans organizing pneumonia.
(Lexi-Comp, Inc., 2013; The Medical Letter, 2010b). 



	Contraindication
In severe sinus-node dysfunctions, second/third degree blocks, bradycardia, cardiogenic shock, prolong QTc intervals, severe renal failure, symptomatic heart failure

Precautions
Hepatoxicity, pulmonary toxicity, optic neuritis/neuropathy, proarrhythmic effects. Correct electrolytes prior to starting, potassium depleting diuretics, drugs that prolong QTc, bradycardia, heart block and patients on Coumadin(Lexi-Comp, Inc., 2013) 

	Cardiac Glycoside
Digoxin
(Lanoxin®)
(Fuster et al., 2006; Lexi-Comp, 2013).
	Pharmacodynamics
Inhibits ATPase pump in myocardial cells regulating sodium-calcium exchanged, positive inotrope, suppresses AV node conduction slowing conduction and ventricular rate in atrial arrhythmias 

Pharmacokinetics
Absorbed: PO- upper small intestine by passive nonsaturable diffusion, large volume of distribution, and 90 percent is absorbed. Metabolized: Stomach by sugar hydrolysis or by intestinal bacteria, reduced by decompensated heart failure
Excreted: primarily in urine 50-70 percent as unchanged drug (Lexi-Comp, Inc., 2013) 



	Adverse reactions
Hypotension, any heart block, bradycardia, accelerated junctional rhythm, AV dissociation, asystole, heart failure dizziness, fatigue, facial and laryngeal edema, confusion, nausea and vomiting (Lexi-Comp, Inc.; 2013) The Medical Letter, 2010a).

	Contraindications
Cardiomyopathy, hypothyroid, renal impairment, ventricular arrhythmias.

Precautions
Severe bradycardia
 monitor for proarrhythmic effects, Wolfe-Parkinson-White syndrome, acute MI, AV block, Beri Beri disease, electrolyte imbalances, heart failure, renal impairment, thyroid disease (Lexi-Comp, Inc., 2013).

	Antiarrhythmic agent, Miscellaneous

Adenosine
(Adenocard® IV)
(Lexi-Comp, Inc., 2013).
	Pharmacodynamics
Slows AV node conduction time and interferes with reentry helping to convert to sinus rhythm. 

Pharmacokinetics
Metabolized: Blood and tissue.
Half-life elimination: Less than 10 seconds (Lexi-Comp, Inc., 2013).



	Adverse reactions
New arrhythmias, extrasystoles, facial flushing, headache, dizziness, GI discomfort, pain neck, throat, and jaw, chest pain discomfort, dyspnea, AV block, ST depression, apprehension, nausea, numbness, parasthesias.

Less than one percent
Asystole that is prolonged, AF, bradycardia, bronchospasm, hypertension, increased ICP, seizure, MI, resp. arrest (Lexi-Comp, Inc., 2013).

	Contraindications
Second or third degree blocks, sick sinus syndrome, symptomatic bradycarida, AF with Wolff-Parkinson-White syndrome, and asthma.

Precautions Conductions disturbances, hypotension, proarrhythmic effects, wide complex arrhythmias, electrolyte imbalances, pulmonary artery hypertension, respiratory diseases
(Lexi-Comp, Inc., 2013).




IV. Effective drug classification: Nondihydropyridine Calcium Channel Blocker
	Drug Name
	Efficacy
	Safety
	Suitability
	Cost

	Nondihydropyridine Calcium Channel Blocker 

Diltiazem I.V.
(Cardizem®,Cardizem® CD, Cardizem ®LA) (Lexi-Comp, Inc., 2013) 

	Onset of action 3min.
Duration: bolus 1-3 min. continuous infusion after d/c 0.5-10 hours.
Distribution: Vd 3-13 L/kg
Protein binding:70- 80 percent.
Metabolism: plasma concentrations of N-monndesmethyldiltiazem and desacetyldiltiazem are undetectable. Substrate of CYP2C9 (minor), CYP3A4 (major), CYP2D6 (minor), P-glycoprotein. Inhibits CYP2D6 (weak), CYP2C9 (weak), and CYP3A4 (moderate).
Excretion: urine and feces
Half-life: single dose ~3.4 hours, cont. infusion 4-5 hours (Lexi-Comp, Inc., 2013).
	Drug Interactions
Avoid concurrent use:
conivaptain, bosutinib, dantrolen, lomitapide, ivabradine, tolvaptan, pimozide.

Increased effect/toxicity
antihypertensives, amiodarone, aripiprazole, atorvastatin, benzodiazepines, beta-blockers, buspirone, calcium channel blocker (dihydropyridine), carbamazepine, colchicine, cardiac glycosides, cyclosporines, corticosteroids, dronedarone, CYP3A4 substrates, lithium, magnesium salts, midodrine, nitroprussde, phenytoin, salicylates, simvastatin.

Decreased effect/toxicity clopidogrel, ifosfamide

Levels/effects of Diltiazem may be increase by the following (moderate) CYP3A4 inhibitors, (strong) CYP3A4 inhibitors alpha-1blockers, antifungal agents, calcium channel blockers (dihydropyridine), anilidopiperidine opioids, atorvastatin, cyclosporine, cimetidine, clonidine, dantrolene, dronedarone, fluconazole, grapefruit juice, macrolide antibiotics, magnesium salts, MAO inhibitors, P-glycoprotein/ABCB-1 inhibitors, simvastatin.

Levels/effects of Diltiazem may be decreased CYP3A4 inducers (strong), Herbs that are CYP3A4 inducers (strong), herbs with hypertensive properties,
barbiturates, calcium salts, carbamazepine, nafcillin,  P-glycoprotein/ABCB1 inducers, rifamycin derivatives (Lexi-Comp, Inc., 2013). 

 

	 Monitor blood pressure, heart rate, ECG and liver functions.

Assess for other drugs that cause bradycardia, decreased cardiac output, or conduction delays.

Must have continuous cardiac monitor with IV infusion.

Half-life is increased in cirrhosis may need lower starting dose.

No dose adjustments needed during hemo/peritoneal dialysis.

Teach patients they may have headache, confusion, dizziness.

Monitor for chest tightness wheezing, and angioedema, and increased benzodiazepine side effects. 

May be converted to PO, be aware of dose adjustment
(Lexi-Comp, Inc., 2013) 


	I.V.
25mg/5ml (5ml) $2.64

50mg/10ml (10ml) $3.80

125mg/25ml (25ml) $6.96 (Lexi-Comp, Inc., 2013).



	Verapamil I.V.
(Calan®, Calan® SR) (Lexi-Comp, Inc., 2013) 


	Peak: 1-5 minutes
Duration: 1- 20 minutes
Distribution: Vd 3.89L/kg
Protein binding: 90 percent
Metabolism: multiple CYP isoenzymes, norverapamil primary metabolite, CYP2B6 (minor), substrate of CYP1A2 (minor), CYP2E1 (minor), CYP2C (minor), CYP3A4 (major), P-glycoprotein, inhibits CYP1A2 (weak), 
CYP2D6 (weak), CYP2c9 (weak), CYP3A4 (moderate), P-glycoprotein.
Excretion: 70 percent metabolite in urine 16 percent in feces, 3- 4 percent unchanged drug.
Half-life: single dose- 3-7 hrs, multiple doses- 4.5- 12 hrs, hepatic impairment- 14-16 hrs (Lexi-Comp, Inc., 2013). 
	Drug Interactions

Avoid concurrent use: bosutnib, conivaptan, disopyramide, dantrolene, dofetilide, lomitapide, ivabradine, tolvaptan, liposomal

Increased effect/toxicity
alcohol, amiodarone, benzodiazepines, midazolam, antihypertensive, beta-blockers, buspirone, calcium channel blockers (dihydropyridine), cardiac glycoside, colchicine, corticosteroids, CYP3A4 substrates, cyclosporine, hypotensive agents, lithium, lovastatin, magnesium salts, midodrine,  nondepolarizing neuromuscular blockades, phenytoin, risperidone, salicylates.

Decreased effect/toxicity clopidogrel, ifosfamide.
Levels/effects of Verapamil may be increase by the following (moderate) CYP3A4 inhibitors, (strong) CYP3A4 inhibitors alpha-1blockers, antifungal agents, anilidopiperidine opioids, atrovaSTATin, cimetidine, clonidine, fluconazole, grapefruit juice, macrolide antibiotics, magnesium salts, MAO inhibitors. 

Levels/effects of Verapamil may be decreased (strong) CYP3A4 inducers, Herbs that are CYP3A4 inducers,
Barbiturates, calcium salts, carbamazepine, nafcillin,P-glycoprotein/ABCB1 inducers, St John’s wart, licorice (Lexi-Comp, Inc., 2013). 

	Increased adverse effects in patients with sick sinus syndrome, moderate-severe heart failure, hypertrophic cardiomyopathy, and with concurrent use of digoxin and beta-blockers.

Avoid use in wide complex tachycardias. Can cause severe hypotension.

Elderly may have more of hypotensive response.

Monitor for drowsiness, dizziness, and confusion, and gingival hyperplasia, extrapyramidal and psychotic symptoms.
 
Monitor heart rate, blood pressure, ECG, LFTs and renal functions.

May cause false-positive on urine detection of methadone (Lexi-Comp, Inc., 2013).



	I.V. 2.5mg/ml (2ml) $4.73
(Lexi-Comp, Inc., 2013) 



V. Drug of choice: Diltiazem (Cardizem®) 
Diltiazem, a nondihydropyridine calcium (NON-DHP) channel blockers, is recommended by the current guidelines of American Heart Association in the management of AF with RVR. Given as an intravenous (I.V.) infusion, it is recommended as a class I drugs. Other class I recommendations are, beta blockers (metoprolol, esmolol, and propranolol).  The NON-DHP’s and beta blockers are not used in the setting of heart failure because of their negative inotropic effects. Class II recommendations in a heart failure setting are digoxin and amiodarone.  Comparing the efficacy and safety of diltiazem and metoprolol, they are similar in their profiles when treating AF with RVR. Diltiazem is the drug of choice in this patient, because it has been shown to have an earlier effect of decreasing ventricular rate than metoprolol (Demircan et al., 2005; Fuster et al., 2006).
Diltiazem slows AV node conduction and lengthens AV node refractory time when conduction is fast in supraventricular tachycardias, such as AF with RVR. The initial loading dose is 0.25mg/kg I.V. over 2 minutes. The continuous infusion is titrated from 5-15mg/hr., until heart rate is less than 100-110 beats per minute. Patient must be on continuous ECG and blood pressure monitoring during infusion (Lexi-Comp, Inc., 2013; The Medical Letter, 2010).
 Standard treatment is to switch the patient to oral diltiazem if a continuous infusion is needed for greater than 24 hours. After this time frame there is a risk of decreased clearance, and increased metabolite concentrations could be an issue. Cardizem CD® is long acting and is given orally 120-320 mg day. Special consideration should be used when switching from I.V. to oral diltiazem, because the dosages are significantly different. Patients’ blood pressure, heart rate, ECG and liver functions should be monitored throughout therapy (Fuster et al., 2006; The Medical Letter 2010).
An advanced practice nurse (ANP) who is a certificate to prescribe (CTP) holder in the state of Ohio, can prescribe oral diltiazem. Diltiazem I.V. can only be prescribed in the state of Ohio by the CTP holder who has special certification as an acute care nurse practitioner (Ohio Board of Nursing 2013). 


Second Diagnosis: Pan management in acute pancreatitis
A forty year old female presents in the ICU with 8/10 dull mid epigastric pain. She has a history of drinking a fifth of vodka a day. She is very anxious and appears to be in respiratory distress, with abdominal breathing and accessory muscle usage. Lab values Amylase 660 units/L (30-220 units/L), Lipase 480 units/L (0-160 units/L) (Pagana & Pagana, 2011). 
I. Definition of diagnosis
	Acute pancreatitis is damage to the pancreatic acinar cells caused by a variety of factors, alcohol, biliary obstruction, autoimmune, or idiopathic. Damage to these cells cause pancreatic enzymes such as chymotrypsin, elastase, and trypsin, to leak into pancreatic tissue. This starts an inflammatory process causing break down of tissue. This could lead to hemorrhage, vascular damage, and necrosis of the pancreas. One of the characteristic signs of acute pancreatitis is moderate to severe mid epigastric abdominal pain (McCance, Huether, Brashers, & Rote, 2010).
II. Therapeutic Objective
	In the guidelines for acute pancreatitis management by the American Journal of Gastroenterology and Journal of Hepatobiliary Pancreatic Surgery, pain control in acute pancreatitis is a crucial therapeutic goal. Through the course of acute pancreatitis, patients can have respiratory issues and anxiety that are exacerbated by uncontrolled pain (Banks & Freeman, 2006; Takeda et al., 2006).	
III. Effective drug groups
	Drug
Classification
	Efficacy
	Safety
	Suitability

	Opioids Analgesic, parental

Alfentanil
(Alfenta®)

Fentanyl

Hydormorphone
(Dilaudid-HP®, Dilaudid®, Exalgo®)

Meperidine
(Demerol®)

Methadone
(Dolophine®, Methadone Diskets, Methadone Intensol, Methadose®)

Morphine
(Astramorph/PF® Avinza®, Duramorph, Infumorph 200, Infumorph 500, Kadian®, MS Contin®)

Oxymorpnone
(Opana®, Opana®ER)

Remifentanil
(Ultiva®)

Sufentanil
(Sufenta®)
(Lexi-Comp, Inc., 2013). 

	Pharmacodynamics
Has high affinity to opiate receptors in CNS. Causes inhibition of pain pathway and alters response and perceptions of pain.

Pharmacokinetics
Metabolized: Primarily liver 
Excreted: Primarily urine some feces
(Lexi-Comp, Inc., 2013). 



	Adverse reactions
Sedation, respiratory depression, lethargy, hypotension, bradycardia, tachycardia, arrhythmias, ,peripheral vasodilation, hypoxia, hypercapnia, pulmonary edema, constipation, dehydration, renal and liver failure, pancytopenia, muscle and chest wall rigidity, xerostomia, palpitations,  pruritus, drowsiness, dizziness, nausea vomiting, biliary tract spasms, agitation, abnormal dreams, dysphoria, euphoria,  increased ICP, suicide ideation, sexual dysfunction
s, urinary retention muscle spasms, hallucinations, restlessness, paranoia headache, tremors, parasthesias,
diaphoresis, physical and psychological dependence.

Less than 1 percent
Anaphylactic shock, cardiac arrhythmias, DVT, pallor, flushing, apnea, coma, diplopia, seizures, delirium, chest pain, bronchospasm, edema, seizures, syncope, withdrawal symptoms (Lexi-Comp, Inc., 2013). 
	Contraindications Increased intracranial pressure, severe respiratory disease and depression, MAO inhibitors.
Precautions
Pregnancy category C 
Hypotension,  head traumas, bradyarrhymias, head traumas, obesity, drug abusers, hepatic impairment, QTc prolongation, adrenal insufficiency, biliary tract impairment, psychosis (Lexi-Comp, Inc., 2013). 

	Analgesic, Opioid Partial Agonist, parental

Buprenorphine
(Buprenex®, Bultrans®)

Butorphanol
(Stadol®)

Nalbuphine
(Nubain®)

Pentazocine
(Talwin®)
(Lexi-Comp, Inc., 2013). 



	Pharmacodynamics
Analgesic effects by binding to mu opiate receptors of CNS. Partial mu agonist and weak kappa agonist activity. Alters pain response and analgesia like opioids.

Pharmacokinetics
Absorbed: Rapid
Metabolized: Hepatic
Excreted: Urine and feces.
(Lexi-Comp, Inc., 2013). 
	Adverse reactions
Hypotension, sedation, circulatory and CNS depression, nightmares, dizziness, headache, nausea, vomiting, miosis, nystagmus, blurred vision, somnolence, lethargy, respiratory depression, palpitations, vasodilation, confusion, urinary retention, constipation, xerostomia, tremor, parasthesias, clamminess, tinnitus. 

Less than one percent
Amblyopia, cyanosis, anaphylactic shock, apnea, depression, chest pain, edema, hallucinations, hostility, syncope, tachycardia, bradycardia, diplopia, euphoria,  asthma, abdominal pain, flushing, fever, laryngeal edema, seizures, stridor, conjunctivitis, coma, withdrawal symptoms.
(Lexi-Comp, Inc., 2013). 

	Contraindications
Pregnancy category C
Precautions
May cause CNS depression, hepatic impairment, hypersensitivity reactions, hypotension in hypovolemic states, and acute MIs.

Use caution in adrenal insufficiency, bowel obstructions, head trauma, respiratory diseases, liver and renal impairment, seizure disorder and thyroid dysfunction. 

May obscure acute abdominal pain diagnosis or clinical course.

Avoid abrupt withdraw.
(Lexi-Comp, Inc., 2013).

	Nonsteroidal Anti-inflammatory Drug (NSAID), parental


Ibuprofen
(Caldolor®)

Indomethacin
(Indocon®)

Ketorolac
(Toradol®)
(Lexi-Comp, Inc., 2013).


	Pharmacodynamics
Inhibits cyclooxygenase-1 and 2 enzymes, decreases prostaglandin precursors, inhibits neutrophil aggregation and activation, and decreases proinflammatory cytokines. 
Pharmacokinetics
Metabolized:  Hepatic
Excreted: Primarily urine and feces (Lexi-Comp, Inc., 2013).



	Adverse reactions
Headache, GI pain, GI bleeding, heartburn, dyspepsia, stomatitis, anemia, increased bleeding time, inhibits platelet functions, edema, elevated liver functions, tinnitus, dyspepsia, nausea, vomiting,  diarrhea, edema, hypertension, fluid retention, drowsiness dizziness, nervousness, fatigue, malaise, pruritus, rash, purpura.

Less than one percent:
Acute pancreatitis, renal failure, alopecia, agranulocytosis, bone marrow depression, peptic ulcers, CHF, DIC, dyspnea, decrease hearing, anaphylaxis, anxiety angioedema, asthma, chest pain, bronchospasm, bradycardia, esophagitis, gastritis, GI hemorrhage (Lexi-Comp, Inc., 2013).
	Contraindications History of asthma or allergic reaction to other NSAIDS. Perioperative pain in CABG surgery.
Recent GI bleeds, perforation or peptic ulcer disease.
Sever renal impairment.

Precautions
May cause anaphylaxis reactions, cardiovascular or GI events. Coumadin co-administration can increase risk of bleeding.
Platelet aggregation and adhesion may be diminished, with prolonged bleeding times.
May increase hyperkalemia risk.
May cause dermatitis or Stevens-Johnson syndrome.
May compromise renal impairment.
May cause drowsiness and decrease mental status.
May cause corneal deposits (Lexi-Comp, Inc., 2013; The Medical Letter 2010a ).


	Analgesic, Miscellaneous

Acetaminophen I.V.
(Ofirmev®)
(Lexi-Comp, Inc., 2013), 
	Pharmacodynamics
Inhibits prostaglandins synthesis and blocks pain impulse in the periphery. 
Pharmacokinetics
Metabolized: Hepatic
Excreted: Urine
(Lexi-Comp, Inc., 2013).


	Adverse reactions
Nausea, vomiting, anemia, edema, tachycardia, hypo/hypertension, hypervolemia, headache, insomnia, fatigue pruritus, low albumin, potassium, magnesium, and phosphate, constipation, abdominal pain, diarrhea, muscle spasms, oliguria.
Less 1 percent
Anaphylaxis hypersensitivity reactions (Lexi-Comp, Inc., 2013).

	Contraindications
Severe hepatic impairment.
Precautions
Pregnancy category C
Hepatotoxicity, ethanol use, G6PD deficiency, hypervolemia, renal impairment, limit Tylenol OTC use. Can increase the effect of Coumadin
(Lexi-Comp, Inc., 2013;The Medical Letter 2011).





IV. Effective drug classification: IV Opioid Partial Agonist Analgesic
	Drug Name
	Efficacy
	Safety
	Suitability
	Cost

	Buprenorphine
(Buprenex®, Bultrans®)
(Lexi-Comp, Inc., 2013) 
	Duration: 4-6 hrs.
Distribution: Vd 97-187 L/kg
Protein binding: High 96 percent
Metabolism: Hepatic via CYP3A4 (major), inhibits CYP1A2 (weak), CYP2C19 (weak), CYP2A6 (weak), CYP2D6 (weak)
Excretion: Feces 70 percent and urine
Half-life: 2.2- 3 hours.
(Lexi-Comp, Inc., 2013).
	Drug Interactions

Avoid concurrent use Atazanavir, conivaptan, MAO inhibitors, azelastine, paraldehyde.

Increased effect/toxicity
 Alvimopan, desmopressine, MAO inhibitors, rotigotine, paraldehyde, SSRIS, thiazide diuretics, zolpidem.

Decreased effect/toxicity
Opioids analgesics, atazanavir, pegvisomant.

The levels/effects of Buprenorphine may be increased by Alcohol, antipsychotics, amphetamines, CNS depressants, CYP3A4 inhibitors (moderate and strong), hydroxyzine, and succinylcholine.

The levels/effects of Buprenorphine may be decreased by Ammonium chloride, CYP3A4 inducers (strong), Herbs (CYP3A4 inducers), mixed agonist/antagonist opioids(Lexi-Comp, Inc., 2013).


	Monitor pain relief, respiratory depression, mental status, CNS depression, blood pressure, psychological and physical dependence. 

Respiratory depression celling effect diminishes with other CNS depressants.

Decrease effects of naloxone on reversal of drug.

Check LFTs prior to initiation and during therapy.

Opioid naïve patients is a very slow push.
 
Taper slowly after
prolong use.

Fall prevention
(Drug Enforcement Administration, 2012; Lexi-Comp, Inc., 2013).
	Generic
0.3mg/ml (1ml) $3.36
Trade
0.3mg/ml (1ml)
$12.10
(Lexi-Comp, Inc., 2013).

	Butorphanol
(Stadol®)
(Lexi-Comp, Inc., 2013).

	Peak: 4-5 minutes
Duration: 3-6 hours
Distribution: Vd 305-901L/kg
Absorption: Rapid
Protein binding: 80%
Metabolism: Hepatic extensive first pass. N-dealkylation and conjugation. Produces active metabolite hydroxybutorphanol. Excretion: Primarily urine, some feces
Half-life: 2.5-4 hours
(Lexi-Comp, Inc., 2013).

	Drug Interactions

Avoid concurrent use Azelastine, paraldehyde.

Increased effect/toxicity
Alcohol, CNS depressants, desmopressin, mirtazapine, ropinirole, SSRIs, thiazide diuretics, zolpidem. 

Decreased effect/toxicity
Opioid analgesics, pegvisomant.

Drugs that increase levels/effects of Butorphanol
Amphetamines, antipsychotics, hydroxyzine, magnesium sulfate, succinylcholine.

Drugs that decrease levels/effects of Butorphanol
 Ammonium chloride, mixed agonist/antagonist opioids.
(Lexi-Comp, Inc., 2013).


	Renal and hepatic impairment dose should be half of initial.

Monitor pain relief, mental and respiratory status, and blood pressure, physical and psychological dependence.

Five-eight times stronger than morphine.

Fall precautions 
(Lexi-Comp, Inc., 2013).

	1mg/ml (1ml) $2.64
2mg/ml (1ml) $3.60
(Lexi-Comp, Inc., 2013).


	Nalbuphine
(Nubain®)
(Lexi-Comp, Inc., 2013).

	
Peak: 2-3 minutes
Duration: 3-6 hours
Metabolism: Has extensive first pass effect. Hepatic by oxidations and glucuronide conjugation.
Excretion: Feces and urine
Half-life: 5 hours
(Lexi-Comp, Inc., 2013).
	Drug Interactions

Avoid concurrent use with Azelastine, paraldehyde.

Increased effect/toxicity
CNS depressants, desmopressin, metyrosine, paraldehyde, rotigotine, ropinirole, SSRIs, thiazide diuretics.

Decreased effect/toxicity
Opioid analgesic, pegvisomet.

Drugs that increase levels/effects of Nalbuphine
Amphetamines, antipsychotics, hydroxyzine, droperidol, magnesium sulfate, succinylcholine.
Drugs that decrease levels/effects of Nalbuphine
Ammonium chloride, mixed agonist antagonist opioids.
(Lexi-Comp, Inc., 2013). 


	Use cautions and reduce dose with hepatic and renal impairment.

Monitor respiratory, blood pressure, CNS and mental status, and pain relief.

Assess physical and psychological dependence.

Fall prevention. 

Alcohol, St John’s wort, and psychotropics may increase CNS depression.

Avoid abrupt withdrawal
(Lexi-Comp, Inc., 2013).




	10mg/ml (1ml) $1.36

20mg/ml (1ml) $2.71
(Lexi-Comp, Inc., 2013) 

	Pentazocine
(Talwin®)
(Lexi-Comp, Inc., 2013).

	Onset of action: 2-3 minutes
Duration: 2-4 hrs.
Protein binding: 60%
Metabolism: Hepatic via oxidation and glucuronidation
Excretion: Urine
Half-life: 2-3 hours longer with liver impairment
(Lexi-Comp, Inc., 2013) 
	Drug Interactions

Avoid concurrent use with Azelastine and paraldehyde

Increased effect/toxicity Alcohol, alvimopan, CNS depressants, metrosine, desmopressin, paraldehyde, ropinirole, SSRIs, thiazide diuretics, zolpeidem.

Decreased effect/toxicity
Opioid analgesics, pegvisomant,

Drugs that decrease levels/effects of
Pentazocine
Ammonium chloride

Drugs that increase levels/effects of
Pentazocine
Amphetamines, antipsychotics, hydroxyzine, droperidol, magnesium sulfate, succinylcholine.
(Lexi-Comp, Inc., 2013). 


	Dose is dependent on creatinine clearance and may only get 50-75 percent of normal dose. 

Reduce dose or avoid in hepatic impairment.

Use caution in obese patients. 

Monitor respiratory, mental status, blood pressure and relief of pain.

Assess of physical psychological dependence.

Fall prevention.

Avoid alcohol prescriptions and OTC medications that such as sedatives, tranquilizers, antihistamines and benzodiazepines
(Lexi-Comp, Inc., 2013). 
	30mg/ml (10ml) $46.21
(Lexi-Comp, Inc., 2013) 



V. Drug of choice: I.V Buprenorphine(Buprenex®, Bultrans®)
Upon review of literature, the practice guidelines suggest pain control with an opioid analgesic.  Buprenorphine was recommended in The Journal of Hepatobiliary Pancreatic Surgery. Buprenorphine is an opioid that has been shown to have the least effects of constriction on the sphincter of Oddi, which can make pancreatitis worse. Buprenorphine is reported to be safer than methadone, with a longer duration of action than meperidine or morphine.  Buprenorphine has pure mu agonist effect, while also having the added benefit of being a partial agonist. Partial agonists have a ceiling effect on respiratory depression.  In a clinical trial, the ceiling effects of analgesia and respiratory depression were tested. Analgesia effects and respiratory depression where monitored, while given increased increments of buprenorphine I.V. The results showed that at higher doses there was an increase in analgesic effect, but not an  increase in respiratory depression (Dahan et al., 2006; Drug Enforcement Administration, 2012; Takeda et al., 2006;The Medical Letter, 2010b;). 
Buprenorphine dose for acute moderate to severe pain in opiate naïve patients is slow I.V. push 0.3mg every 6-8 hours. Repeat dose may be given in 30-60 minutes if no relief. Titration range is 0.15-0.6 mg every 4-8 hours. Patients should be gradually weaned to prevent withdrawal, when Amylase and Lipase are normalizing and pancreatitis is resolving. Care should be given not to administer Buprenorphine with other CNS depressant, such as benzodiazepines, because it can increase the effects of respiratory depression (Drug Enforcement Administration, 2012; Lexi-Comp, Inc., 2013).
Buprenorphine is a schedule III and can be prescribed by the advance practice nurse who holds a CTP to prescribe in the state of Ohio, with some stipulations. It must only be prescribed as a sole agent for injectable pain control. It cannot be prescribed as a combination drug with naloxone, such as Suboxone. This is given for treatment of drug addiction, and can only be prescribed by qualified physicians (Ohio Board Of Nursing, 2012).
[bookmark: _GoBack]Third Diagnosis: Severe Clostridium difficile infection
A seventy year old female is transferred from the floor to the ICU for further monitoring and after being starting on a course of antimicrobials for cellulitis. She has had several foul smelling mucoid stools in last 24 hours. On physical assessment she appears to be dehydrated, BP 92/45, HR 110, R18, T 100° F.  Pertinent labs WBC 25,000/mm3 (5000-10,000/mm3), creatinine 2.0 mg/dL (0.5-1.1mg /dL) baseline creatinine was normal,  and albumin 3.0g/dL (3.5-5 g/dL). Clostridial toxin assay is positive, and abdominal x-ray reveals no ileus or dilated bowel (Pagana & Pagana, 2011).
I. Definition of diagnosis
Clostridium difficile infection (CDI) occurs when there is an alteration in the normal bacterial flora in the colon, leading to spore-forming gram-positive bacilli.  It is characterized by several watery mucus diarrhea episodes in 24 hours, elevated white cell count,  and low grade fever. Symptoms manifest anywhere from two days to two weeks after receiving antibiotic therapy. Sending a stool sample for the cytotoxcin is the gold standard of diagnosing. It is the most frequent cause of nosocomial diarrhea (Trier, 2012).
II. Therapeutic Objective
Therapeutic objective is to stop the antimicrobial agent the patient is currently taking, and administer oral antibiotics to treat or cure the infection.  The treatment is different whether the  CDI is the initial occurrence, recurrent, mild-moderate, severe, and complicated severe. Mild- moderate CDI , is leukocytosis less than 15,00/mm3, and elevated creatinine level less than 1.5 times the baseline. Severe CDI is leukocytosis greater than 15,000/mm3, elevated creatinine 1.5 times greater than baseline, hypoalbuminemia and dehydration. Sever complicate CDI is leukocytosis greater than 25,000/mm3, elevated creatinine 1.5 times greater than baseline, hypovolemia, hypotension, shock, ileus, and toxic mega colon (Cohen et al., 2010).
III. Effective drug groups
	Drug
Classification
	Efficacy
	Safety
	Suitability

	Glycopeptides

Telavancin
(Vibativtm)

Vancomycin
(Vancocin®)

Teicoplanin
(Targocid®)(Not available in U.S.)
(Lexi-Comp, Inc., 2013). 

	Pharmacodynamics
Blocks glycopeptide polymerization inhibiting bacterial cell well synthesis.
Binds to D-alanyl-D-alanine of cell wall precursor.
Pharmacokinetic
Absorbed Poor oral absorption.
Metabolized None known.
Excreted Feces and urine
(Lexi-Comp, Inc., 2013). 


	Adverse reactions
Hypotension, insomnia, headache, nausea, vomiting, foamy urine, dizziness, rash, pruritus, hypokalemia. Diarrhea, decreased appetite, abdominal pain, thrombocytopenia, eosinophilia, paresthesia, rigors, drug fever elevated creatinine, dyspnea, phlebitis, peripheral edema, back pain.
Less than one percent
 Hearing loss, interstitial nephritis, ototoxicity, vaculitis, QTc prolongation, C. difficile associated diarrhea
(Lexi-Comp, Inc., 2013). 

	Precautions
Cardiac conduction such as QTC prolongation or history of. 
Preexisting renal and neuro impairment.
May cause super infection.
May interfere with coagulation test such as PT,INR,PTT and factor Xa test. 
Increases neutropenia risk (Lexi-Comp, Inc., 2013). 


	Amebicide
Iodoquinol
(Yodoxin®)

Metronidazole
(Flagyl®, Flagyl®375, Flagyl®ER)

Paromomycin
(Humatin®)

Tinidazole
(Tindamax®)
(Lexi-Comp, Inc., 2013). 

	Pharmacodynamics
Disrupts and diffuses DNA structure of organism. Acts on Ameba.  Inhibits protein synthesis and cell death. Some work in the intestinal lumen.
Pharmacokinetics
Absorbed Well absorbed to poor
Metabolized Hepatic via CYP3A4, oxidation, hydroxylation and conjugation
Excreted Urine and feces(Lexi-Comp, Inc., 2013). 

	Adverse reactions
Fatigue, malaise, flattening T-wave, confusion irritability seizure, encephalopathy, syncope, dizziness, headache, menorrhagia, bitter taste, metallic taste, furry tongue glossitis nausea, decreased appetite, flatulence, dyspepsia, vomiting ,constipation, weakness, flushing, palpitation, angioedema, Stevens-Johnson syndrome, urticarial, flu like symptoms, neutropenia, peripheral neuropathy, disulfiram-like reactions

Less than one percent
Bronchospasms, dyspnea, pharyngitis, thrombocytopenia, eosinophilia, rash, steatorrhea, pancreatitis
(Lexi-Comp, Inc., 2013). 

	Contraindications
Hepatic failure
Precautions
May cause CNS effects, encephalopathy, seizures, neuropathies.
May cause Optic neuritis, peripheral neuropathy.
 Use caution in thyroid disease. 
May cause super infection.
Caution in patients with blood dyscrasias, heart failure, hepatic and renal impairment
(Lexi-Comp, Inc., 2013). 



	Macrolide, antibiotics

Azithromycin
(Zithromax®, Zithromax®TRI-PAKtm, Zithromax® Z-PAK®, Zmax®)

Clarithromycin
(Biaxin®, Biaxin®XL)

Erythromycin
(E.E.S®, Ery-tab®, EryPed®, Erythro-RX, Erythrocin®, Erythrocin® Lactobionate-I.V., PCE®)

Fidaxomicin
(Dificid®)

Spiramycin
(Rovamycine®)
(Lexi-Comp, Inc., 2013). 

	Pharmacodynamics
Inhibits protein synthesis of bacteria. Binds to the 5OS ribosome.
Pharmacokinetics
Absorbed Rapid to minimal.
Metabolized Hepatic, CYP3A4 in some.
Excreted Biliary, feces and urine
(Lexi-Comp, Inc., 2013). 

	Adverse reactions
QTc prolongation,  ventricular arrhythmias, torsade de pointes, seizure headache, diarrhea, nausea, pruritus, rash, abdominal pain, bitter taste, dyspepsia, GI hemorrhage, neutropenia, eosinophilia,  allergic reactions anaphylaxis, vomiting, vaginitis, Steven- Johnson syndrome.

Less than one percent
Renal failure, agitation, anaphylaxis, anemia, angioedema, anxiety, bronchospasm, chest pain, C.difficle, rash, hypo/hyperglycemia, metabolic acidosis psychosis, cholestatic hepatitis, thrombocytopenia, tongue discoloration, tooth discoloration
(Lexi-Comp, Inc., 2013). 

	Contraindications
History of jaundice hepatic dysfunction with prior use. History of QTc prolongation, ventricular arrhythmias and torsade de pointes. 
Precautions
May cause allergic reactions angioedema, anaphylaxis.
Cardiac conductions problems, QTc prolongation, ventricular arrhythmias, torsade de pointes.
May cause super infections.
 Use caution in patients with  hepatic and renal impairment, myasthenia gravis
(Lexi-Comp, Inc., 2013). 


	Antiprotozoal
Atovaquone
(Mepron®)

Elfornithine
(Vaniqa®)

Nitazoxanide
(Alinia®)

Pentamidine
(Nebupent®, Pentam®300)

Suramin
(Lexi-Comp, Inc., 2013). 



	Pharmacodynamics
As a group these drugs inhibit enzymes responsible for producing nucleic acids and ATP by inhibiting transport of electrons in the mitochondria and RNA/DNA protein synthesis. Inhibits the enzyme ornithine decarboxylase and inhibits sporozoites and oocytes growth. 
Pharmacokinetics
Absorbed Well absorbed
Metabolized Hepatic Excreted Urine, bile and feces (Lexi-Comp, Inc., 2013). 

	Adverse reactions
Fever, arrhythmia, QT prolongation, insomnia, wheezing,  headache, depression, pain, rash, pruritus, diarrhea, nausea, vomiting, abdominal pain, taste alteration, oral candida, weakness, myalgia, dyspnea, sinusitis, diaphoresis, hypo/hypertension, dizziness, anxiety, hyponatremia, hyper/hypoglycemia,  increases amylase neutropenia, leukopenia, thrombocytopenia,  elevated renal functions, proteinuria, polyuria,  bronchospasm, seizures, amnesia, lethargy, dehydration, peripheral neuropathy, herpes infection, night sweats.
Less than one percent
Bleeding skin, facial edema, lip swelling, allergic reaction, eye discoloration, tachycardia numbness, vertigo, 
(Lexi-Comp, Inc., 2013). 

	Contraindications
History of QT prolongation 

Precautions
Hepatic and renal impairment, asthma, cardiovascular disease, diabetes, hematologic disorders, HIV, immunocompromised patients, hypocalcaemia, pancreatitis.
May cause hypotension, QT prolongation
(Lexi-Comp, Inc., 2013). 


	Glycylcycline, antibiotic

Tigecycline
(Tygacil®)
(Lexi-Comp, Inc., 2013). 

	Pharmacodynamics
Bacteriostatic. Binds to 30S ribosome of bacteria and inhibits protein synthesis.
Pharmacokinetics
Metabolized Not extensively 
Excreted Urine and feces (Lexi-Comp, Inc., 2013). 

	Adverse reactions
Nausea, vomiting, diarrhea, headache, dizziness, hypoproterinemia, rash, dyspepsia, anemia, elevated liver functions, weakness, increased BUN, abscess.
Less than one percent
 Anaphylaxis, anorexia, PTT/PT prolongation, eosinophilia, hypocalcemia, jaundince hypoglycemia, taste disturbance, hyponatremais. 
(Lexi-Comp, Inc., 2013). 

	Precautions
May cause anaphylactiod reactions, anianabolic effects, pancreatitis, hepatotoxicity, super infections, increase in mortality
(Lexi-Comp, Inc., 2013). 


	
	
	
	

	Antitubercular agent

Aminosalicyclic acid
(Paser®)

Bedaquiline

Capreomycin
(Capastat® Sulfate)

Cycloserine
(Seromycin®)

Ethambutol
(Myambutol®)

Ethinamide
(Trecator®)
Isoniazid

Pyrazinamide

Rifabutin
(Mycobutin®)

Rifampin
(Rifadin®)

Rifapentine
(Priftin®)

Streptomycin
(Lexi-Comp, Inc., 2013).

	Pharmacodynamics
Bacteriostatic and bactericidal. Plate biosynthesis disruption, inhibits bacterial protein  wall synthesis binding to 30S ribosome sub units, proton transfer of mycobacterial ATP, inhibits RNA synthesis by binding to DNA-dependent RNA blocking its transcription.
Pharmacokinetics
Absorbed Poorly to well absorbed
Metabolized Hepatic
Excreted Urine, feces, saliva, sweat, and tears (Lexi-Comp, Inc., 2013). 

	Adverse reactions
Rash, anorexia, vomiting, diarrhea, flatulence, heartburn dyspepsia, pericarditis, vasculitis, chest pain  slurred speech, seizure, peripheral neuropathy, encephalopathy, goiter, acute gout, QT prolongation, hemoptysis, hypoglycemia, hypothyroidism, pseudomembranous colitis, pancreatitis,  elevated LFTs, edema, flushing, ataxia, confusion, dizziness, fatigue, fever, headache, numbness, pruritus, psychosis, adrenal insufficiency, B12 and folate deficiency, DIC, agranulocytosis,  ototoxicity, optic neuritis,  hemolysis, hemolytic anemia, leukopenia, jaundice, thrombocytopenia, myalgia, acute renal failure, hematuria, osteomalacia.
Less than one percent
 Aphasia, arthralgia, flu-like symptoms, myositis, skin discoloration, T-wave abnormalities, uveitis (Lexi-Comp, Inc., 2013). 

	Contraindications
Other protease inhibitors. Acute hepatic disease or history of hepatic damage
Precautions
 May cause flu-like syndrome, hepatitis, hematologic effects, super infection, neurotoxicity, renal impairment.
Use caution in alcoholism, hepatic and renal impairment, peripheral neuropathies
(Lexi-Comp, Inc., 2013). 


	Miscellaneous, antibiotics

Rifaximin
(Xifaxan®)
(Lexi-Comp, Inc., 2013). 

	Pharmacodynamics
Inhibits bacterial synthesis of RNA, by binding to DNA dependent RNA.
Pharmacokinetics
Absorbed Low absorption
Metabolized In high doses may be CYP3A4 inducer
Excreted feces and urine (Lexi-Comp, Inc., 2013). 

	Adverse reactions
Peripheral edema, dizziness, fatigue, nausea, ascites, elevated liver enzymes, flushing, headache, cough,  chest pain, hypotension, depression, fever, hyper/hypoglycemia, hyperkalemia, tremor, vertigo, pruritus, rash, abdominal pain, proteinuria, tremor, dehydration esophageal varices, anemia, weight gain/loss, myalgia, arthralgia.
Less than two percent
 Abnormal dreams anaphylaxis, dysuria, flushing, hematuria, migraine, neck pain, neutropenia, proteinuria, lymphocytosis, weight loss (Lexi-Comp, Inc., 2013). 

	Precautions
May cause super infection, diarrhea hepatic impairment.
Do not use in GI bleeding, GI diseases, inflammatory bowel disease, pseudomembranous colitis (Lexi-Comp, Inc., 2013). 


	Miscellaneous, antibiotics

Bacitracin
(Baciimtm)
(Lexi-Comp, Inc., 2013). 


	Pharmacodynamics
Inhibits synthesis of bacterial cell wall by preventing the transfer of mucopeptides  into the cell wall. 
Pharmacokinetics
Absorbed Poor absorption 
Metabolized None known.
Excreted Urine and feces


(Lexi-Comp, Inc., 2013). 

	Adverse reactions
Hypotension, chest tightness, edema face and lips, pain, rash, nausea vomiting, diarrhea, rectal itching, blood dyscrasias, diaphoresis.
Less than one percent
Anaphylaxis
(Lexi-Comp, Inc., 2013). 

	Precautions
May cause renal failure, anaphylaxis, and super infections.
(Lexi-Comp, Inc., 2013).




IV. Effective drug classification: Glycopeptides
	Drug Name
	Efficacy
	Safety
	Suitability
	Cost

	Telavancin
(Vibativtm)
(Lexi-Comp, Inc., 2013). 

	Distribution:  Vss 0.13L/kg
Protein binding: 90%
Metabolism: unknown
Excretion: Urine and feces
Half-life: 606-9.6 hours(Lexi-Comp, Inc., 2013). 

	Drug Interactions

Increased effect/toxicity
QTc prolonging agents.

Decreased effect/toxicity
Mifepristone

 Drugs that may decrease the levels/effects of Telavancin
BCG, typhoid vaccine (Lexi-Comp, Inc., 2013.) 

	Lower dose required with elderly due to decreased renal function.

Watch coagulation tests as drug may interfere with accuracy.

Monitor renal functions.

 Monitor QTc interval.

(Lexi-Comp, Inc., 2013). 

	250 mg $75.37

750mg $224.65
(Lexi-Comp, Inc., 2013). 


	Vancomycin
(Vancocin®)
(Lexi-Comp, Inc., 2013) 

	Distribution:  Vd 0.4-1 L/kg
Absorption: Poor oral absorption, enhanced with inflammation of bowels. 
Protein binding: 50%
Metabolism: None known
Excretion: Oral primarily feces, I.V> is urine. 
Half-life: 5- 11hours, longing in renal impairment. End-stage renal disease 200-250 hours
(Lexi-Comp, Inc., 2013). 

	Drug Interactions

Increased effect/toxicity
Colistimethate, aminoglycosides, neuromuscular-blocking agents.

Levels/effects of Vancomycin may be increased by
NSAIDs

Levels/effects of Vancomycin may be decreased by
Bile acids sequestrants

Decreased effect/toxicity
Sodium picosulfate, BCG, typhoid vaccine
(Lexi-Comp, Inc., 2013). 

	When given orally no adjustments needed for hepatic impairment.

Dose down for renal impairment.

Monitor serum trough concentrations  and accumulation of drug.

Repeat serum trough levels should be monitored in courses greater than five days. 

Monitor for WBC, neutrophil counts, platelets and renal function.

Monitor neuro status and auditory changes due to advanced age and dehydration state
(Lexi-Comp, Inc., 2013). 

	Capsules
125mg -$626.11
250mg- $1154.31

Solution I.V.
1g/200ml-$27.65
500mg/100ml- $7.92
750mg/150ml- $14.50

Reconstituted I.V. solution
10g-$47.88
500mg-$3.28
750mg- $4.20
1000mg-$6.29
5000mg-$28.37
(Lexi-Comp, Inc., 2013). 




V. Drug of choice: Vancomycin 
 Oral Vancomycin was chosen based upon the patient’s presentation and laboratory findings. The patient fits the criteria of severe CDI, with the severity of leukocytosis, creatinine, and dehydration. Practice guidelines from The Society for Healthcare Epidemiology of America, suggest a course of oral Vancomycin instead of Metronidazole for severe CDI. A trial was done comparing Vancomycin to Metronidazole in the treatment of mild-moderate and severe CDI. In the treatment of mild-moderate CDI they both were shown to be equally effective.  In the treatment of severe CDI, Vancomycin was shown to have a better cure rate and less recurrence of symptoms (Cohen et al., 2010; Zar, Bakkanagari, Moorthi, & Davis, 2007).
In severe CDI Vancomycin is given orally or per nasogastric tube 125mg every six hours for 10-14 days, and it can be taken with food.  During course of treatment the patient’s, Vancomycin trough levels, BUN, creatinine, WBC, platelets, and urinalysis should be monitored (Cohen et al., 2010; Lexi-Comp, Inc., 2013). 
In the state of Ohio, an APN with who holds a CTP, can prescribe Vancomycin in an institutional setting according to the institutional protocol. The APN should review such protocol before prescribing (Ohio Board of Nursing 2013).

Fourth Diagnosis: New onset type II Diabetes Mellitus 
A forty nine year old man present with complaints of increased thirst, hunger, and urination. The patient admits to a diet of mainly fast food and has a sedentary lifestyle. He has no past medical history or evidence of microvacsular complications.  He is five foot and nine inches tall, and weighs 230 pounds. Vitals are, BP 125/75, HR 85, RR 18, T 98.3°F. Pertinent labs are as followed, fasting blood glucose 138 mg/dL, (70-110mg/dL) and Hemoglobin A1c  7.5 %, ( 4-5.9%), normal kidney and liver function (Pagana & Pagana, 2011).
I. Definition of diagnosis
Type II diabetes mellitus is a disconnect between the amount of insulin produced with the amount of insulin requirements for the body. It is known as a non-insulin dependent form or adult- onset diabetes. It can range from minimal insulin resistance to severe and can also be a primary deficiency in insulin production. The majority of the cases are caused from obesity and excessive adipose tissue. Adipose tissue signaling molecules causes insulin sensitivity by blocking insulin from target tissues (German, 2011). 
II. Therapeutic Objective
[bookmark: CurLocation]In type II diabetes therapeutic objectives are lifestyle modification through exercise, diet, and weight reduction, to lower glucose levels. The pharmacotherapy objective is to add an anithyperglycemic agent. The goal is to lower fasting blood sugar levels and  hemoglobin A1c levels to less than 7%, preferably 6.5% (American Diabetes Association, 2011; Handelsman et al., 2011; Rodbard et al., 2009 ). 
III. Effective drug groups
	Drug
Classification
	Efficacy
	Safety
	Suitability

	Sulfonylureas
Acetohexamide
(Dymelor®)

Chloropamide
(Diabinese®)

Glimepiride
(Amaryl®)

Glipizide
(Glucotrol® XL, Glucotrol®)

Glyburide
(Diabeta®, Glynase® PresTab®)

Tolazamide
(Tolinase®)

Tolbutamide
(Orinase®)
(Lexi-Comp, Inc., 2013). 


	Pharmacodynamics
Stimulates beta cells of pancreas to release insulin, reduces hepatic output of glucose, increases insulin sensitivity
Pharmacokinetics
Absorbed Rapid to slow and complete
Metabolized Hepatic  via CYP2C9 and CYP2C19
Excreted Urine and feces
(Lexi-Comp, Inc., 2013).

	Adverse reactions
Hypoglycemia. pruritus, headache, dizziness, urticarial, hypertension, angina, peripheral edema, depression, hyperlipidemia, photosensitivity, Disulfiram type reactions, nausea, anorexia, vomiting, weight gain, abdominal pain, agranulocytosis, pancytopenia, aplastic anemia, thrombocytopenia, leukopenia, eosinophilia, hemolytic anemia, liver failure, jaundice, back pain, tendonitis, leg cramps, bronchitis, pharyngitis, cough, sinusitis, pneumonia, elevated renal functions, nocturia, blurred vision

Less than one percent
Albuminuria, asthma, cardiac failure, carpal tunnel syndrome, allergic vasculitis, anal fissure, colitis, coma, ulcers, conjunctival hemorrhage, SIADH, Stevens-Johnson syndrome, edema (Lexi-Comp, Inc., 2013). 

	Contraindications
Treatment of type 1 diabetes or diabetic ketoacidosis.

Precautions
May increase cardiovascular mortality, and hypoglycemia.
 Use caution in elderly patients with G6PD deficiency, hepatic and renal impairment, lactose intolerance and patients with stress, fever, infection, surgery or trauma (Lexi-Comp, Inc., 2013). 


	Biguanides
Metformin
(Fortamet®,Glucophage®, Glucophage® XR, Glumetza®, Riomet®)
(Lexi-Comp, Inc., 2013) 

	Pharmacodynamics
Hepatic glucose production is decreased and intestinal absorption of glucose. Increase insulin sensitivity.
Pharmacokinetics
Metabolized Not metabolized by liver
Excreted Urine
(Lexi-Comp, Inc., 2013) 


	Adverse reactions
Diarrhea, nausea, vomiting, weakness, chest discomfort, flushing, palpitations, headache, dizziness, rash, hypoglycemia, abdominal pain, distention, abnormal stools, dyspepsia, constipation, taste disorder, myalgia, decreased B12 levels, diaphoresis.
Less than one percent
 Lactic acidosis, megaloblastic anemia, pneumonitis 
(Lexi-Comp, Inc., 2013) 

	Contraindications
Renal impairment, I.V contrast dye.

Precautions
May cause lactic acidosis, increased cardiovascular mortality.
Avoid in heart failure, hepatic and renal impairment and stress related events, fever surgery, infection and trauma
(Lexi-Comp, Inc., 2013) 


	Thiazolidinediones

Pioglitazone
(Actos®)

Rosiglitazone
(Avandia®)
(Lexi-Comp, Inc., 2013). 


	Pharmacodynamics
Improves response target cell response to insulin, does on increase secretion of pancreatic insulin. Needs insulin present in order to work
Pharmacokinetics
Metabolized Hepatic via CYP2C8 CYP2C9(minor) and CYP3A4
Excreted  Urine and feces

(Lexi-Comp, Inc., 2013). 


	Adverse reactions
Edema, hypoglycemia, upper respiratory tract infection, heart failure, hypertension, increases preexisting CHF, myocardial ischemia, CAD, diarrhea, anemia, headache, fractures, sinusitis, pharyngitis, HDL cholesterol increased, hemoglobin decreased, triglycerides decrease, weight gain.
Less than one percent
Anaphylaxis, angina, angioedema, Steven-Johnson syndrome, thrombocytopenia, bladder cancer, blurred vision, CPK increased, dyspnea, hepatic failure, hepatitis, macular edema, pulmonary edema, rhabdomyolysis
(Lexi-Comp, Inc., 2013). 

	Contraindications
Heart failure, sever hepatic impairment.
Precautions
May increased risk bladder cancer, edema, ischemic heart disease, fractures, heart failure, hematologic effects, hepatic effects, hypoglycemia, macular edema, weight gain.
 Use caution hepatic impairment
(Lexi-Comp, Inc., 2013). 


	Meglitinides
Nateglinide
(Starlix®)

Repaglinide
(Prandin®)
(Lexi-Comp, Inc., 2013). 

	Pharmacodynamics
Nonsulfonylurea that stimulates beta cells of pancreases to releases insulin to reduce hyperglycemia after eating. The amount that is released depends on how high the glucose is. 
Pharmacokinetics
Absorbed Rapid
Metabolized Hepatic glucuronide conjugation CYP2C9, CYP2C8 and CYP3A4
Excreted  Urine and feces (Lexi-Comp, Inc., 2013.) 

	Adverse reactions
Dizziness, headache, hypoglycemia, ischemia, chest pain, increased uric acid, diarrhea, weight gain, back pain, arthropathy, bronchitis, cough flulike symptoms, upper respiratory infections, urinary tract infections
(Lexi-Comp, Inc., 2013). 

	Contraindications
Diabetic ketoacidosis type 1 diabetes, and gemfibrozil.
Precautions
May cause hypoglycemia.

Use caution in elderly malnourished patients, adrenal impairment. Hepatic and renal impairment and in stress states, fever, trauma, surgery, infection (Lexi-Comp, Inc., 2013). 


	Alpha-glucosidase Inhibitor

Acarbose
(Precose®)

Miglitol
(Glyset®)
(Lexi-Comp, Inc., 2013). 

	Pharmacodynamics
Delays breakdown of complex carbohydrates, disaccharides and the absorption of glucose. Inhibits sucrose to glucose and fructose metabolism. Delays absorption of glucose
Pharmacokinetics
Absorbed Completely 
Metabolized None to GI tract by bacteria in intestine and digestive enzymes.
Excreted Urine and feces (Lexi-Comp, Inc., 2013). 

	Adverse reactions
Diarrhea, abdominal pain, increased flatulence, increased transaminases, rash
Less than one percent
Abdominal distention, ileus, nausea, pneumatosis cystoides (Lexi-Comp, Inc., 2013). 

	Contraindications
Diabetic ketoacidosis, cirrhosis, inflammatory bowel diseases, colonic ulceration, intestinal obstructions, malabsorption conditions.

Precautions
May elevated transaminase and cause hypoglycemia. Use cause in renal impairment, stress related conditions, fever, infection, trauma, surgery, and combination with sulfonylureas and insulin. 
(Lexi-Comp, Inc., 2013). 


	Dipeptidyl Peptidase IV (DDP-IV) Inhibitor

Alogliptin
(Nestinatm)

Linagliptin
(Tradjentatm)

Saxagliptin
(Onglyzatm)

Sitagliptin
(Januvia®)

Vidagliptin
(Galvus®)
(Lexi-Comp, Inc., 2013). 

	Pharmacodynamics
Inhibits dipetidyl peptidase IV enzyme increasing active incretin levels GLP-1 and GIP. Decreases glucose production in liver and regulates glucose by increasing insulin release from beta cells and secretion of glucose from alpha cells of pancreas.
Pharmacokinetics
Absorbed Rapid
Metabolized Hepatic CYP3A4/5 and CYP2C8
Excreted Feces and urine (Lexi-Comp, Inc., 2013). 

	Adverse reactions
Hypoglycemia, headache, peripheral  edema, hyperuricemia, increased triglycerides and lipids,  abdominal pain, vomiting, lymphopenia, constipation, back pain, cough, sinusitis, osteoarthritis, nasopharyngitis
Less than one percent
 Angioedema, hypersensitivity, pancreatitis, renal failure, bundle branch block, depression, gastritis, GERD, hyper/hypotension, pancreatitis increased creatinine, idiopathic thrombocytopenic purpura, rash, Stevens-Johnson syndrome (Lexi-Comp, Inc., 2013). 

	Contraindications
Type 1 diabetes and diabetic ketoacidosis

Precautions
Risk for hypoglycemia in combination with insulin and pancreatitis.
Use caution in heart failure and renal impairment.
Caution with  concurrent insulin therapy may increase risk for  hypoglycemia strong CYP3A4/5 inhibitors and  (Lexi-Comp, Inc., 2013). 


	Glucagon-Like Peptide-1 (GLP-1) Receptor Agonist

Exanatide
(Bydurenontm, Byetta®)

Liraglutide
(Victoza®)
(Lexi-Comp, Inc., 2013). 

	Pharmacodynamics
An analog to GLP-1 hormone incretin. Increases the secretion of insulin and decreases too much glucagon secretion. Slows gastric emptying. 
Pharmacokinetics
Metabolized Minimal systemic metabolism and by DPP-IV
Excreted Urine and feces (Lexi-Comp, Inc., 2013) .

	Adverse reactions
Hypoglycemia, hyperbilirubinemia, diarrhea, constipation, injection site relations, nervousness, dizziness, he ache, fatigue, hyperhidrosis, gastroenteritis, dyspepsia, decreased appetite, weakness.
Less than one percent
 Renal failure, angioedema, anaphylaxis, dehydration, pancreatitis thyroid carcinoma, rash (Lexi-Comp, Inc., 2013). 

	Contraindications
Family history of medullary thyroid carcinoma, severe renal impairment, dialysis patients, diabetic ketoacidosis, or type 1 diabetes.
Precautions
May cause anti-exenatide antibodies, GI symptoms, pancreatitis, thyroid tumors, and weight loss.

Do not use in gastrointestinal diseases, renal and renal impairment, gastroparesis and in concurrent with insulin therapy. 
(Lexi-Comp, Inc., 2013). 


	Antidiabetic agent, miscellaneous

Pramlintide
(SymlinPen®)
(Lexi-Comp, Inc., 2013) 

	Pharmacodynamics
Human amylin synthetic analog secreted with insulin by beta cells. Reduces glucose after meals, prolongs gastric emptying, and suppress appetite. 
Pharmacokinetics
Bioavailability  30-40 %
Metabolized Primarily kidneys
Excreted Primarily urine
(Lexi-Comp, Inc., 2013) 



	Adverse reactions
Headache, nausea, vomiting, anorexia, severe hypoglycemia, fatigue, dizziness, abdominal pain, pharyngitis, cough, arthralgia, allergic reaction (Lexi-Comp, Inc., 2013) 

	Contraindications
Gastroparesis and hypoglycemia unawareness.
Precautions
Use caution with gastroparesis conditions, antihypertensive, insulin and other glucose lowering agents (Lexi-Comp, Inc., 2013) 


	Bile Acid Sequestrant, Antilepmic agent

Cholestyramine resin
Prevalite®
Questran®
Questran® Light
Colesevelam
Welchol®

Colestipol
Colestid®
Coestid® Flavored
(Lexi-Comp, Inc., 2013). 
	Pharmacodynamics
Binds to bile acids to make a insoluble complex in the intestine expelled with the feces
Pharmacokinetics
Absorbed None
Excreted Urine (Lexi-Comp, Inc., 2013).

	Adverse reactions
Constipation, hypertension, headache, fatigue, hypertriglyceridemia, hypoglycemia, angina, chest pain, rash, increased liver functions, dyspnea, dyspepsia, nausea, vomiting, weakness, myalgia, flu-like syndrome
Less than one percent
Abdominal distention, fecal impaction,  bowel obstruction, flatulence, infection, pancreatitis,  diarrhea, dysphagia (Lexi-Comp, Inc., 2013). 
	Contraindications
 Triglycerides greater than 500mg/dL, history of pancreatitis, induced by triglycerides of bowel obstruction.

Precautions
Use caution in GI diseases, constipation, hypertriglyceridemia, and fat-soluble vitamin deficiencies (Lexi-Comp, Inc., 2013).


	Dopamine agonist, anitdiabetic agent

Bromocriptine
Cycloset®
Parlodel®
Parlodel® SnapTabs®
(Lexi-Comp, Inc., 2013). 
	Pharmacodynamics
Dopamine receptors agonist inhibiting pituitary prolactin secretions and increasing coordinated motor control. Treatment type 2 diabetes unknown. May alter circadian rhythms and help with insulin resistance.
Pharmacokinetics
Metabolized Hepatic CYP3A
 Excreted Feces and urine (Lexi-Comp, Inc., 2013).

	Adverse reactions
Dizziness, fatigue, headache, weakness, rhinitis, hypotension, syncope, Raynaud’s syndrome, hypoglycemia, anorexia, diarrhea, dyspepsia, xerostomia, abdominal cramping, GI bleeding, vomiting, amblyopia, sinusitis, nasal congestion (Lexi-Comp, Inc., 2013).
	Precautions
May cause cardiac valvular fibrosis, cardiovascular effect, impulse control disorders, melanoma, pleural retroperitoneal fibrosis, sedation effects
(Lexi-Comp, Inc., 2013).




IV. Effective drug classification: Biguanides
	Drug Name
	Efficacy
	Safety
	Suitability
	Cost

	Metformin
(Fortamet®,Glucophage®, Glucophage® XR, Glumetza®, Riomet®)
(Lexi-Comp, Inc., 2013). 

	Onset of action: Days up to 2 weeks.
Distribution: Vd 654 ± 358 L
Protein binding: Negligible
Metabolism: Not by liver
Excretion: Urine
Bioavailability: Fasting 50-60% Absolute
Half-life: 4-9 hours 
(Lexi-Comp, Inc., 2013). 


	Drug Interactions

Increased effect/toxicity
Dofetilide, dalfampridine
Decreased effect/toxicity
 Trospium

Level/effects of Metformin may be decreased by
Corticosteroids, somatropin, thiazide diuretics, luteinizing hormone releasing analogs.

Levels/effects of Metformin are increased by
Carbonic anhydrase inhibitors, cimetidine, cephalexin, glycopyrrolate, lamotrigine, pegvisomat
(Lexi-Comp, Inc., 2013). 

	 Monitor ketones, fasting glucose, hemoglobin A1c , hemoglobin/hematocrit, renal functions, and B12 and folate levels.
Monitor for signs symptoms of B12 and folate deficiency.

Avoid alcohol may predispose to lactic acidosis and hypoglycemia.

 Initial dose should be conservative in elderly and should not be given maximum dose.

Half-life is prolonged in decreased renal clearance.

Pill cannot be crushed broken or chewed (Lexi-Comp, Inc., 2013). 

	 Riomet® 
500mg/ 5ml: $55.42

Fortamet®
500mg (60):$837.43 1000mg (60): $837.43

Glucophage® XR
500mg (30): $40.48
750mg (100): $171.14

Glumetza®
500mg (100): $552.00
1000mg (90): 1074.60

Glucophage®
500mg(60): $49.00
850mg(100): $177.65
1000mg (100): $230.23

Metformin HCL
500mg (100): $70.43
850 mg (100): $119.70
1000mg(100): $145.00 (Lexi-Comp, Inc., 2013). 




V. Drug of choice: Metformin (Glucophage®)
	It is recommended by the American Diabetes Association and the American Association of Clinical Endocrinology, to start patients on monotherapy of an antihyperglycemic agent. The goal is to lower hemoglobin A1c to 7.0% or less in type II diabetes. Metformin is mentioned as first line treatment because of its safety and efficacy. It is contraindicated  in the setting of gastrointestinal intolerance, lactic acidosis, or renal and hepatic disease (American Diabetes Association, 2012; Handelsman et al., 2011; Rodbard et al., 2009 ).
A Cochrane Review was done on Metformin and its effects on glycemic control, mortality, morbidity, body weight, and insulinemia, in type II diabetes mellitus. The review compared sulfonylureas, thiazolidinediones, alpha-glucosidase inhibitors, and meglitinides, to Metformin. Metformin is the first choice in type II diabetes, in regards to obesity, prevention of microvacsular complications, mortality, and effectiveness in glycemic control. It also had moderate benefits in lipid lowering ,insulinemia,  and decreasing diastolic blood pressure (Saenz et al., 2009). 
Metformin should be prescribed in titrating doses every one to two weeks until goal fasting blood sugars and hemoglobin A1c are met. Starting at low doses may help to decrease GI side effects. Initial dose for adults is 500mg twice daily or 850mg once daily by mouth. Doses are titrated 500mg every week or 850mg every other week. Maximum dose recommended is 2550mg a day. If doses are 2000mg or higher it can be split into three times a day to lessen GI upset.  Pills should be administered with food to avoid GI disturbances. Extended release pills should not be crushed, broken, or chewed. If taking the brand name Fortamet®, it must be given with full glass of water. Fasting blood sugars, hemoglobin A1c, and urine glucose and ketones, should be monitored at least four times a year with initiation of therapy, and yearly thereafter. Vitamin B12 and folate levels should also be checked with long term use of Metformin.  Patients should be taught to monitor their blood glucose at home using a glucometer (Handelsman et al., 2011; Lexi-Comp, Inc., 2013). 
An APN who holds a CTP in the state of Ohio may prescribe Metformin (Ohio Board of Nursing 2013). 
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