	Diuretics
1. Name 4 classes of diuretics and the major site of action of each

2. What conditions are these drugs useful to treat?

3. What is the best initial treatment of edema?

4. What is the initial and long-term response to diuretics?

5. Why is the "braking phenomenon" important?

6. What are the symptoms and signs of excessive diuresis?
	Furosemide, bumetanide, torsemide, ethacrynic acid
1. Drug type
2. MOA

3. Primary effect

4. Primary use

5. 2 other effects

6. Side effects (and mechanisms of side effects)

	Hydrochlorothiazide, chlorthalidone, indapamide, metolazone

1. Drug type

2. MOA

3. Primary effect

4. Primary uses

5. 2 other effects

6. 3 uses

7. Side effects (and more/less common than with loops for those applicable)
8. What other treatment may be necessary to ↓side effect
	Spironolactone
1. Drug type

2. MOA

3. Primary effect

4. 2 other effects

5. Side effects

	1. Loop diuretics

2. Inhibit Na/K/Cl transporter across apical plasma membrane of TAL (25% Na reabsorption at this site)

3. Natriuresis

4. Severe edematous states

5. ↑Ca excretion – (rx of hypercalcemia); ↑venous capacitance

6. Side effects:

· ↑K and H loss →hypokalemic metabolic alkalosis (contraction alkalosis)

· Direct K loss via inhibition of transporters

· Na delivery→↑absorption of Na in exchange for K and H

· ↑Renin due to low volume state→↑angiotensin II→↑aldosterone→K and H loss

· Hyperuricemia - ↓uric acid clearance (→gout)

· Ototoxicity – inhibition of cotransporter isoform in inner ear (esp. ethacrynic acid in combo w. aminoglycosides)

· Ethacrynic acid rarely used except for sulfa ax.

	1. Classes

· Loop diuretics – TAL

· Thiazide diuretics – DCT and connecting segment

· Potassium sparing diuretics – aldosterone-sensitive principal cells in cortical collecting tubule

· Carbonic anhydrase inhibitors – primarily proximal tubule

2. Rx

· Hypertension

· Edematous states – CHF, cirrhosis, nephrotic syndrome

3. Salt and fluid restriction

4. First few days – Na loss and parallel water loss; after a few days – Na and water losses decline to prediuretic levels (braking phenomenon)
5. Otherwise patient would become dehydrated
6. Thirst, weakness, lethargy, lightheadedness, postural hypertension, ↑hematocrit, azotemia

	1. Potassium sparing diuretic

2. Inhibits aldosterone sensitive Na/K exchange in principal cell of CCD (3% filtered Na load reabsorbed at this site)

3. Natriuresis w/ K retention

4. ↓mortality in CHF pts (in addition to ACEI and/or AT R blockers, useful in K wasting disorders
5. Side effects

1. Hyperkalemia (esp. renal failure pts→fatal)
2. Hyperkalemia and acidosis – due to K and H retention

3. Gynecomastia, impotence, hirsutism
	1. Thiazide diuretics

2. Inhibit Na/Cl cotransporter in DCT (5-10% Na reabsorption at this site)

3. Natriuresis
4. Loop-resistant edema; mild edema; hypertension
5. Effects:

· Antihypertensive (indpt of diuretic effect)
· ↓Ca excretion (long-term use)

6. Treats hypertension, nephrolithiasis (kidney stones), osteoporosis

7. Side effects:

· ↑K and H loss→hypokalemic metabolic alkalosis (more common than with "loops")

· Hypokalemia – (more common than loops)

· Hyperuricemia

· Hyperglycemia, hyperlipidemia

· Hyponatremia (more common than loops)

7. K supplementation/K sparing diuretic

	Acetazolamide
1. Drug type

2. MOA

3. Primary effect

4. 2 other effects

5. When is this drug used as a diuretic

6. Why is there only a mild diuretic effect?

7. Side effects
	Amiloride, triamterene

1. Drug type

2. MOA

3. Primary effect

4. 2 other effects

5. Side effects

	Mannitol

1. Drug type

2. Uses
	

	1. Potassium sparing diuretics

2. Inhibits Na channels in principal cell of CCD (3% filtered Na load reabsorbed at this site)→less negative luminal potential→less K secretion
3. Natriuresis w/ K retention

4. ↓kidney toxicity from lithium (enters cells via amiloride sensitive Na channels), useful in K wasting disorders

5. Side effects

4. Hyperkalemia (esp. renal failure pts→fatal)

5. Hyperkalemia and acidosis – due to K and H retention
	1. Carbonic anhydrase inhibitor (mild diuretic)

2. Inhibition of carbonic anhydrase rxn             (H20 +CO2→H2CO3) mainly in proximal tubule→↓H available for Na/H exchange
3. Na loss w/ natriuresis (b/c ↓reabsorption of sodium bicarb)

4. Acute mountain sickness, open-angle glaucoma, Meniere's disease

5. In patients with metabolic alkalosis where saline cannot be administered

6. Only a small portion of Na is being reabsorbed by the Na/H exchanger – the rest of Na is absorbed by other transporters
7. Side effects

· Hypokalemia

· Acidosis

· Teratogenic

	· 
	1. Osmotic diuretic

2. Not commonly used as diuretic – cerebral edema as intravascular osmotic agent


