Renal/ Urinary Pharmacology
Furosemide (Lasix): 

Therapy Class: Diuretic/ Pharmacology Class: Loop Diuretic

Indication:

· Edema due to heart failure, hepatic impairment or renal disease.

· Hypertension.

Action:
· Inhibits the reabsorption of sodium and chloride from the loop of Henle and distal renal tubule.
· Increases renal excretion of water, sodium, chloride, magnesium, potassium, and calcium.
· Effectiveness persist in impaired renal function.
Therapeutic Effect(s):

· Diuresis and subsequent mobilization of excess fluid (edema, pleural effusions).
· Decreased BP.
S/E: 

· (CNS):Blurred vision, dizziness, headache, vertigo. 
· (EENT): hearing loss, tinnitus.
· (CV):  hypotension
· (GI):  anorexia, constipation, diarrhea, dry mouth, dyspepsia, increased liver enzymes, nausea, pancreatitis, and vomiting.
· (GU):  Increased BUN level, excessive urination, nephrocalcinosis. 
· (DERM):  STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS, photosensitivity, pruritis, rash.
· (ENDO):  Hypercholesterolemia, hyperglycemia, hypertriglyceridemia, hyperuricemia.
· (F&E):  dehydration, hypocalcemia, hypochloremia, hypokalemia, hypomagnesemia, hyponatremia, hypovolemia, metabolic alkalosis.
· (HEMAT):  APLASTIC ANEMIA, AGRANULOCYTOSIS, hemolytic anemia, leucopenia, thrombocytopenia.
· (MS):  Muscle cramps.
· (NEURO):  Parasthesia.
· (MISC.)  Fever.
*CAPITALS indicate life-threatening.

*Italic indicates most frequent.

ASSESSMENT:
· Assess fluid status. Monitor daily weight, I&Os, amount and location of edema, lung sounds, skin turgor, and mucous membranes. Notify health care professional if thirst, dry mouth, lethargy, weakness, hypotension, or oliguria occurs.
· Monitor BP and puse before and during administration. Monitor frequency of prescription refills to determine compliance in patients treated for hypertension.
· Geri: Diuretic use is associated with increased risk for falls in older adults. Assess fall risk and implement fall prevention strategies.
· Assess patients receiving digoxin for anorexia, nausea, vomiting, muscle cramps, paresthesia, and confusion. Patients taking digoxin are at increased risk of digoxin toxicity because of the potassium-depleting effect of the diuretic. Potassium supplements or potassium-sparing diuretics may be used concurrently to prevent hypokalemia.
· Assess patient for tinnitus and hearing loss. Audiometry is recommended for patients receiving prolonged high-dose IV therapy. Hearing loss is most common after rapid or high-dose IV administration in patients with decreased renal function or those taking other ototoxic drugs.
· Assess for allergy to sulfonamides.
· Assess patient for skin rash frequently during therapy. Discontinue furosemide at first sign of rash; may be life-threatening. Stevens-Johnson syndrome or toxic epidermal necrolysis may develop. Treat symptomatically; may recur once treatment is stopped.
LAB TEST CONSIDERATIONS:
· Monitor electrolytes, renal and hepatic function, serum glucose, and uric acid levels before and periodically throughout therapy. Commonly decreases serum potassium. May cause decrease in serum sodium, calcium, and magnesium concentrations. May also cause an increase in BUN, serum glucose, creatinine, and uric acid levels.
IMPLEMENTATION:
· Do not confuse Lasix with Luvox.
· If administering twice daily, give last dose no later than 5 pm to minimize disruption of sleep cycle.
· IV route is preferred over IM route for parenteral administration
· PO:  May be taken with food or milk to minimize gastric irritation. Tablets may be crushed if patient has difficulty swallowing.
· Do not administer discolored solution or tablets.
Spironalactone (Aldactone):

Therapy Class: diuretics /potassium sparing diuretics

Indication:

· Management of primary hyperaldosteronism.
· Management of edema associated with HF, cirrhosis and nephritic syndrome.
· Management of essential hypertension.
· Treatment of hypokalemia (counteracts potassium loss caused by other diuretics).
Action:

· Causes loss of sodium bicarbonate and calcium while saving potassium and hydrogen ions by antagonizing aldosterone.
Therapeutic Effect(s):

· Increased survival in patients with severe HF.
· Weak diuretic and antihypertensive response when compared with other diuretics.
· Conservation of potassium.
S/E:

· (CNS): dizziness, clumsiness, headache.
· (CV): arrhythmias.
· (GI): GI irritation.
· (GU): erectile dysfunction, dysuria.
· (ENDO): gynecomastia (in males), breast tenderness, deepening of voice, increased hair growth (in females).
· (F&E): hyperkalemia, hyponatremia, hyperchloremic metabolic acidosis.
· (HEMAT): Agranulocytosis.
· (DERM): DRUG RASH WITH EOSINOPHILIA AND SYSTEMIC SYMPTOMS (DRESS), STEVENS-JOHNSON SYNDROME, TOXIC EPIDERMAL NECROLYSIS.
· (MS): Muscle cramps.
· (MISC.): Allergic reactions.
*CAPITALS indicate life-threatening.

*italic indicates most frequent.

ASESSMENT:

· Monitor I&Os and daily weight during therapy.
· If medication is given as an adjunct to antihypertensive therapy, BP should be evaluated before administering.
· Monitor response of S/S of hypokalemia (weakness, fatigue, U wave on ECG, arrrhthmias, polyuria, polydipsia). Assess patient frequently for development of hyperkalemia (fatigue, muscle weakness, paresthesia, confusion, dyspnea, cardiac arrhythmias). Patients who have DM or kidney disease and elderly patients are at increased risk of developing these symptoms.
· Periodic ECGs may be recommended in patients receiving prolonged therapy.
· Assess patient for skin rash frequently during therapy. Discontinue diuretic at first sign of rash; may be life-threatening. Stevens-Johnson syndrome or toxic epidermal necrolysis may develop. Treat symptomatically; may recur once treatment is stopped.
LAB TEST CONSIDERATIONS:

· Evaluate serum potassium levels prior to and routinely during therapy. Withhold drug and notify health care professional if patient becomes hyperkalemic.
· Monitor BUN, serum creatinine, and electrolytes prior to and periodically during therapy. May cause increase in serum magnesium, uric acid, BUN, creatinine, potassium, plasma rennin activity, and urinary calcium excretion levels. May also cause decrease in sodium levels.
· Discontinue potassium-sparing diuretics 3 days prior to a glucose tolerance test because of risk of severe hyperkalemia.
· May cause false increase of plasma cortisol concentrations. Spironolactone should be withdrawn 4-7 days before test.
IMPLEMENTATION:

· PO:  Administer in AM to avoid interrupting sleep pattern.
· Administer with food or milk to minimize gastric irritation and to increase bioavailability.
Hydrochlorothiazide (Microzide)
Therapy Class:  Antihypertensives/diuretics  Pharmacology Class:  Thiazide diuretics

Indication:

· Management of mild to moderate hypertension.
· Treatment of edema associated with:  
· HF
· Renal dysfunction
· Cirrhosis
· Glucocorticoid therapy
· Estrogen therapy
Action:

· Increases excretion of sodium and water by inhibiting sodium reabsorption in the distal tubule.
· Promotes excretion of chloride, potassium, hydrogen, magnesium, phosphate, calcium, and bicarbonate.
· May produce anteriolar dilation.
Therapeutic Effect(s):

· Lowering of BP in hypertensive patients and dieresis with mobilization of edema.
S/E:

· (CNS):  dizziness, drowsiness, lethargy, weakness.
· (CV):  hypotension
· (GI):  anorexia, cramping, hepatitis, nausea, vomiting.
· (DERM):  STEVENS-JOHNSON SYNDROME, photosensitivity, rash.
· (EENT):  acute angle-closure glaucoma, acute myopia.
· (ENDO):  hyperglycemia.
· (F&E):  hypokalemia, dehydration, hypercalcemia, hypochloremic alkalosis, hypomagnesemia, hyponatremia, hypophosphatermia, hypovolemia.
· (HEMAT): blood dyscrasias.
· (METABOLIC):  hyperuricemia, hypercholesterolemia.
· (MS):  muscle cramps.
· (MISC.):  pancreatitis.
Assessment:

· Monitor BP, intake, output, and daily weight and assess feet, legs, and sacral area for edema daily.
· Assess patient, especially if taking digoxin, for anorexia, nausea, vomiting, muscle cramps, paresthesia, and confusion. Notify health care professional if these signs of electrolyte imbalance occur. Patients taking digitalis glycosides are at risk of digitalis toxicity because of the potassium-depleting effect of the diuretic.
· If hypokalemia occurs, consideration may be give to potassium supplementation or decreasing dose of diuretic.
· Assess patient for allergy to sulfonamides.
· Assess patient for skin rash frequently during therapy. Discontinue diuretic at first sign of rash; may be life threatening. Stevens-Johnson syndrome may develop. Treat symptomatically; may recur once treatment is stopped.
· Hypertension:
· Monitor BP before and periodically throughout therapy.
· Monitory frequency of prescription refills to determine compliance.
· Lab Test Considerations:

· Monitor electrolytes (especially potassium), blood glucose, BUN, serum creatinie, and uric acid levels before and periodically during therapy.
· May cause increase in serum and urine glucose in diabetic patients.
· May cause increase in serum bilrubin, calcium, creatinine, and uric acid, and decrease in serum magnesium, potassium, sodium, and urinary calcium concentrations.
· May cause increase in serum cholesterol, low-density lipoprotein, and triglyceride concentrations.
Implementation:

· Administer in morning to prevent disruption of sleep cycle.
· Intermittent dose schedule may be used for continued control of edema.
· PO:  May give with food or milk to minimize GI irritation. Tablets may be crushed and mixed with fluid to facilitate swallowing.
Epoetin (Procrit, Epogen)

Therapy Class:  Antianemics  Pharmacology Class:  Hormones
Indication:

· Anemia associated with chronic kidney disease (CKD).
· Anemia secondary to zidovudine (AZT) therapy in HIV-infected patients.
· Anemia from chemotherapy in patients with nonmyeloid malignancies.
· Reduction of need for allogeneic RBC transfusions in patients undergoing elective, noncardiac, nonvascular surgery.
Action:

· Stimulates erythropoiesis( production of RBCs).
Therapeutic Effect(s):

· Maintains and may elevate RBCs, decreasing the need for transfusions.
S/E:

· (CNS):  SEIZURES, headache.
· (CV):  CHF, MI, STROKE, THROMBOEMBOLIC EVENTS (ESPECIALLY WITH HEMOGLOBIN>11 G/DL), hypertension.
· (DERM):  transient rashes.
· (ENDO):  Restored fertility, resumption of menses.
· (MISC.):  Increases mortality and increase in tumor growth (with hemoglobin greater than or equal to 12g/dL).
Assessment:

· Monitor BP before and during therapy. Inform health care professional if severe hypertension is present or if BP begins to increase. Additional antihypertensive therapy may be required during initiation of therapy.

· Monitor for symptoms of anemia (fatigue, dyspnea, pallor).

· Monitor dialysis shunts (thrill and bruit) and status of artificial kidney during hemodialysis. Heparin dose may need to be increase to prevent clotting. Monitor patients with underlying vascular disease for impaired circulation. 

Lab Test Considerations:

· May cause increase in WBCs and platelets.
· May decrease bleeding times.
· Monitor serum ferritin, transferring, and iron levels to assess need for concurrent iron therapy. Transferrin saturation should be at least 20% and ferritin should be at least 100 ng/mL.
Paricalcitol (Zemplar)
Therapy Class :  Vitamins  Pharmacology Class:  Fat soluble vitamins

Indications:

· Prevention and treatment of secondary hyperparathyroidism in patients with Stage 3 or 4 (PO) or Stage 5 (PO and IV) chronic kidney disease.
Action:

· Paricalcitol is a synthetic analog of calcitriol (the active form of vitamin d3).
· Promotes absorption of calcium and decreases parathyroid hormone concentrations.
Therapeutic Effect(s): 

· Improved calcium and phosphorus homeostasis in patients with chronic kidney disease.
S/E:

· Seen primarily as manifestations of toxicity (hypercalcemia)
· (CNS):  dizziness, headache, somnolence, weakness.
· (EENT):  conjunctivitis, photophobia, rhinorrhea.
· (CV):  arrhythmias, edema, hypertension, palpitations.
· (GI):  anorexia, constipation, diarrhea, dry mouth, increase in liver function tests, metallic taste, nausea, polydipsia, vomiting, weight loss.
· (GU):  albuminuria, azotemia, decrease in libido
· (DERM):  pruritus, rash.
· (ENDO):  gout
· (F&E):  hypercalcemia
· (METABOLIC):  hyperthermia
· (MS):  bone pain, metastatic calcification, muscle pain.
Assessment:

· Assess for symptoms of vitamin deficiency prior to and periodically during therapy.

· Assess patient for bone pain and weakness prior to and during therapy.

· Observe patient carefully for evidence of hypocalcemia (paresthesia, mucle twitching, laryngospasm, colic, cardiac arrhythmias, and Chvostek’s or Trousseau’s sign). Protect symptomatic patient by raising and padding side rails; keep bed in low position.

· Lab Test Considerations:
· Oral-serum calcium, phosphorus, and iPTH concentrations should be monitored at least q2wks for the first 3 months of therapy or following any dose adjustment, then monthly for 3 months, then every 3 months.

· IV-Serum calcium and phosphorus concentrations should be monitored twice weekly initially until dose stabilized and then at least monthly. Serum iPTH concentrations should be monitored every 3 months.

· The serum calcium times phosphate produce (Ca X P) should not exceed 70 mg2/DL2 (patients may be at an increased risk of calcification).

· Toxicity and Overdose:
· Toxicity is manifested as hypercalcemia, hypercalciuria, and hyperphosphatemia. Assess patient for appearance of nausea, vomiting, anorexia, weakness, constipation, headache, bone pain, and metallic taste. Later symptoms include polyuria, polydipsia, photophobia, rhinorrhea, pruritis, and cardiac arrhythmias. Notify health care professional immediately if these signs of hypervitaminosis D occurs. Treatment usually consists of discontinuation of paricalcitol, a low-calcium diet, use of low-calcium dialysate in peritoneal dialysis patients, or administration of a laxative. IV hydration and loop diuretics may be ordered to increase urinary excretion of calcium. Hemodialysis may also be used.

Implementation:
· Advise patient to take medication as directed. Take missed doses as soon as remembered that day, unless almost time for next dose; do not double up on doses.
Sevelamer (Renagel,  Renvela)

Therapy Class:  electrolyte modifiers  Pharmacology Class:  Phosphate binders

Indications:

· Reduction of serum phosphate levels in patients with hyperphosphatemia associated with ESRD.
Actions:

· A polymer that binds phosphate in the GI tract, preventing its absorption.
· Therapeutic Effect(s):

· Decreased serum phosphate levels and reduction in consequences of hyperphosphatemia (ectopic calcification, secondary hyperparathyroidism with osteitis fibrosa).
S/E:

· (GI):  BOWEL OBSTRUCTION/PERFORATION, ESOPHAGEAL OBSTRUCTION (TABLET), diarrhea, dyspepsia, vomiting, choking(tablet), constipation, dysphagia (tablet), flatulence, nausea.
Assessment:

· Assess patient for GI side effects periodically during therapy.
Lab Test Considerations:

· Monitor serum phosphorus, calcium, bicarbonate, and chloride levels periodically during therapy.
Implementation:

· PO:  Administer with meals. Do not break, chew, or crush tablets; contents expand in water.
Lidocaine/Priolocaine (EMLA cream)

Theapy Class:  Anesthetics topical local (antiarrhythmics)

Indications:

· (IV):  Ventricular arrhythmias.
· (IM):  Self-injected or when IV unavailable (during transport to hospital facilities).
· (LOCAL):  Infiltration/ mucosal/ topical anesthetic.
· (PATCH):  Pain due to post-herpetic neuralgia.
Action:

· IV, IM:  Suppresses automatically and spontaneous depolarization of the ventricles during diastole by altering the flux of sodium ions across cell membranes with little or no effect on heart rate.
· Local:  Produces local anesthesia by inhibiting transport of ions across neuronal membranes, thereby preventing initiation and conduction of normal nerve impulses.
· Therapeutic Effect(s):
· Control of ventricular arrhythmias.
· Local anesthesia.
S/E:

· Applies mainly to systemic use.
· (CNS):  SEIZURES, confusion, drowsiness, blurred vision, dizziness, nervousness, slurred speech, tremor.
· (EENT: mucosal use):  decrease or absent gag reflex.
· (CV): CARDIAC ARREST, arrhythmias, bradycardia, heart block, hypotension.
· (GI):  nausea, vomiting.
· (RESP.):  bronchospasm.
· (Local):  stinging, burning, contact dermatitis, erythema.
· (MS):  chondorlysis.
· (MISC.):  ALLERGIC REACTIONS, INCLUDING ANAPHYLAXIS. 
Assessment:

· Antiarrhythmic
· Monitor ECG continuously and BP and respiratory status frequently during administration.
· Anesthetic:
· Assess degree of numbness of affected part.
· Transdermal:  
· Monitor for pain intensity in affected area periodically during therapy.
Lab Test Considerations:

· Serum electrolyte levels should be monitored periodically during prolonged therapy.

· IM administration may cause increase in CPK levels.

Toxicity and Overdose:

· Serum lidocaine levels should be monitored periodically during prolonged or high-dose IV therapy. Therapeutic serum lidocaine levels range from 1.5 to 5mcg/mL.
· Signs and symptoms of toxicity include confusion, excitation, blurred or double vision, nausea, vomiting, ringing in ears, tremors, twitching, seizures, difficulty breathing, severe dizziness or fainting, and unusually slow HR.
· If symptoms of overdose occur, stop infusion and monitor patient closely.
Implementation:

· Lidocaine is readily absorbed through mucous membranes. Inadvertent overdosage of lidocaine jelly and spray has resulted in patient harm or death from neurologic and/or cardiac toxicity. Do not exceed recommended doses.
Phenazopyridine (Pyridium)

Therapy Class:  Nonopioid analgesics  Pharmacology Class:  Urinary Tract Analgesics

Indications:

· Provides relief from the following urinary tract symptoms, which may occur in association with infection or following urologic procedures.
· Pain
· Itching
· Burning
· Urgency
· Frequency
Actions:

· Acts locally on the urinary tract mucosa to produce analgesic or local anesthetic effects.
· Has no antimicrobial activity.
· Therapeutic Effect(s)

· Diminished urinary tract discomfort.
S/E:

· (CNS):  headache, vertigo

· (GI):  hepatotoxicity, neausea.

· (GU):  bright-orange urine, renal failure.

· (DERM):  rash.

· (Hemat):  hemolytic anemia, methemoglobinemia.

Assessment:

· Assess patient for urgency, frequency, and pain on urination prior to and throughout therapy.
Lab Test Considerations:

· Renal function should be monitored periodically during course of therapy.
· Interferes with urine tests based on color reactions (glucose, ketones, bilirubin, steroids, protein).
Implementation:

· Medication should be d/c after pain or discomfort is relieved. Concurrent antibiotic therapy Ox
· PO:  Administer medication with or following meals to decrease GI irritation.
· Do not crush, break or chew tablet.
Oxybutynin (Ditropan)

Therapy Class:  Urinary Tract antispasmodics  Pharmacology Class:  Anticholinergics

Indications:

· Urinary symptoms that may be associated with neurogenic bladder including:
· Frequent urination
· Urgency
· Nocturia
· Urge incontinence 
· Overactive bladder with symptoms of urge incontinence, urgency, and frequency.
Actions:

· Inhibits the action of acetylcholine at postganglionic receptors.
· Has direct spasmoyltic action on smooth muscle including smooth muscle lining the GU tract, without affecting vascular smooth muscle.
· Therapeutic Effect(s):  

· Increased bladder capacity.
· Delayed desire to void.
· Decreased urge to incontinence, urinary urgency, and frequency and decreased number of urinary accidents associated with overactive bladder.
S/E:
· (CNS):  dizziness, drowsiness, agitation, confusion, hallucinations, headache.

· (EENT):  blurred vision.

· (CV):  tachycardia.

· (GI):  constipation, dry mouth, nausea, abdominal pain, diarrhea.

· (GU):  urinary retention
· (Derm):  decreases sweating, transdermal only: application site reactions, pruritis.

· (Metabolic):  hyperthermia.

· (MISC.):  ANAPHYLAXIS, ANGIOEDEMA.

Assessment:

· Monitor voiding pattern and I&Os, and assess abdomen for bladder distention prior to and periodically during therapy. Catheterization may be used to assess postvoid residual. Cystometry is usually performed to diagnose type of bladder dysfunction prior to prescription of oxybutynin.

· Geri:  Assess geriatric patients for anticholinergic effects (sedation and weakness).

Implementation:

· Do not confused Ditropan with Diprivan.
· PO:  Immediate release tabs should be administered on an empty stomach; XL tablets may be given with or without food. XL tablets should be swallowed whole; do not break, crush or chew.

· Transdermal Patch:  Apply patch on same two days each week. (Sunday/Wednesday, Monday/Thursday) to hip, abdomen, or buttock in an area that is clean, dry and without irritation. Patch should be worn continuously.

· Transdermal gel:  Apply clear, colorless gel once daily to intact skin on abdomen (avoid area around navel), upper arms/shoulders, or thighs until dry. Rotate sites; do not use same site on consecutive days. 

Tamsulosin (Flomax)

Therapy Class:  none assigned  Pharmacology Class:  Peripherally acting antiadrenergics

Indications:  

· Management of outflow obstruction in male patients with prostatic hyperplasia.
Actions:
· Decreases contractions in smooth muscle of the prostatic capsule by preferentially binding to alpha1-adrenergic receptors.

· Therapeutic Effect(s):  
· Decreased symptoms of prostatic hyperplasia (urinary urgency, hesitancy, nocturia).

S/E:  
· (CNS):  dizziness, headache

· (EENT):  rhinitis

· (CV):  orthostatic hypotension.

· (GU):  priapism, retrograde/ diminished ejaculation.

Assessment:

· Assess patient for symptoms of prostatic hyperplasia (urinary hesitancy, feeling of incomplete bladder emptying, interruption of urinary stream, impairment of size and force of urinary stream, terminal urinary dribbling, straining to start flow, dysuria, urgency) before and periodically during therapy.

· Assess patient for first-dose orthostatic hypotension and syncope. Incidence may be dose related. Observe patient closely during this period and take precautions to prevent injury.

· Monitor I&Os and daily weight, and assess for edema daily, especially at beginning of therapy. Report weight gain or edema.

· Rectal exams prior to and periodically throughout therapy to assess prostate size are recommended.

Implementation:

· PO:  Administer daily dose 30 min AFTER the same meal each day. Swallow capsules whole; do not open, crush, or chew.
· If dose is interrupted for several days at either the 0.4 mg or 0.8 mg dose, restart therapy with the 0.4mg/day dose.

Sodium Polystyrene Sulfonate (Kayexalate)

Therapy Class:  hypokalemic/ electrolyte modifiers  Pharmacology Class:  cationic exchange resins

Indications:

· Mild to moderate hyperkalemia (if severe, more immediate measures such as sodium bicarbonate IV, calcium, or glucose/insulin infusion should be instituted). 
Actions:

· Exchanges sodium ions for potassium ions in the intestine (each 1 g is exchanged for 1 mEq potassium).

· Therapeutic Effect(s):
· Reduction of serum potassium levels.

S/E:  

· (GI):  INTESTINAL NECROSIS, constipation, fecal impaction, anorexia, gastric irritation, ischemic colitis, nausea, vomiting.

· (F&E):  hypocalcemia, hypokalemia, sodium retention, hypomagnesemia.

Assessment:
· Monitor response of symptoms of hyperkalemia (fatigue, muscle weakness, paresthesia, confusion, dyspnea, peaked T waves, depressed ST segments, prolonged QT segments, widened QRS complexes, loss of P waves, and cardiac arrhythmias).

· Monitor I&Os and daily weight. Assess for symptoms of fluid overload (dyspnea, rales/crackels, jugular venous distention, peripheral edema). Concurrent low-sodium diet may be ordered for patients with HF.

· In patients receiving concurrent digoxin, assess for symptoms of digoxin toxicity (anorexia, nausea, vomiting, visual disturbances, arrhythmias).

· Assess abdomen and note character and frequency of stools. Discontinue sodium polystyrene sulfonate if patient becomes constipated. Concurrent sorbitol or laxatives may be ordered to prevent constipation or impaction. Some products contain sorbitol to prevent constipation. Patient should ideally have 1-2 water stools each day during therapy. Monitor for intestinal necrosis if sorbitol is added.
· Lab Test Considerations:
· Monitor serum potassium daily during therapy. Notify health care professional when potassium decreased to 4-5 mEq/L.
· Monitor renal function and electrolytes (especially sodium, calcium, bicarbonate, and magnesium) prior to and periodically throughout therapy.

Implementation:

· Solution is stable for 24 hours when refrigerated.

· Consult health care professional regarding discontinuation of medications that may increase serum potassium (angiotensin-converting enzyme inhibitors, potassium-sparing diuretics, potassium supplements, salt substitutes).

· An osmotic laxative (sorbitol) is usually administered concurrently to prevent constipation.

· PO:  For oral administration, shake commercially-available suspension well before use. When using powder add prescribed amount to 3-4 mL water/g of powder. Shake well. Syrup may be ordered to improve palatability. Resin cookie or candy recipes are available; discuss with pharmacist or dietitian.

· Retention Enema:  Precede retention enema with cleansing enema. Administer solution via rectal tube or 28-French Foley catheter with 30-mL balloon. Insert tube at least 20 cm and tape in place.

· For retention enema, add powder to 100 mL of prescribed solution (usually sorbitol or 20% dextrose in water). Shake well to dissolve powder thoroughly; should be of liquid consistency. Position patient on left side and elevate hips on pillow if solution begins to leak. Follow administration of medication with additional 50-100 mL of diluent to ensure administration of complete dose. Encourage patient to retain enema as long as possible, at least 30-60 min.

· After retention period, irrigate colon with 1-2 L of non-sodium-containing solution. Y-connector with tubing may be attached to Foley or rectal tube; cleansing solution is administered through one port of the Y and allowed to drain by gravity through the other port.

Midodrine (ProAmatine)
Therapy Class:  Vaspressors

Indications:

· Symptomatic management of refractory orthostatic hypotension in patients whose lives are impaired.

· Unlabelled Use(s):
· Urinary incontinence 

Actions:

· Activation of alpha 1-adrenergic receptors in arteries and veins.

· Therapeutic Effect(s):
· Increase in vascular tone and BP.

S/E:  
· (CNS):  anxiety, confusion, head pressure/fullness, headache, nervousness.

· (CV):  supine hypertension, bradycardia.

· (GU):  urinary urge/retention/frequency, dysuria.
· (Derm):  facial flushing, piloerection, pruritus,rash.

· (Neuro):  paresthesia.
· (Misc.):  chills, pain.

Assessment:  

· Monitor supine and sitting BP prior to and during therapy.

· Assess pattern of urinary output prior to and during treatment for incontinence.

· Lab Test Considerations:
· Monitor renal and hepatic function prior to and periodically during therapy.

Implementation:

· PO:  Administer 3 times daily at 3-4 hr intervals. Do not administer after last meal or within 4 hr of bedtime.

