Outline of Lecture 35 (12-18 PP; Watnick)

Potassium Disorders
General principles


- [K] is very important in the normal function of excitable tissue, e.g. cardiac and skeletal muscle


- K levels are determined by intra-/extra-cellular shifts of K as well as renal excretion of K

- Renal K excretion


- Most (70-80%) passive reabs in PCT, with most of rest (15-20%) in TAL via Na/K/2Cl



- K is secreted in DCT and collecting duct; this is where the fine tuning occurs


- Principal cell: aldosterone, Na reabs, ( distal flow rate, -ve lumen all ( K secretion



- Intercalated cell: K secretion via H/K antiport

Hyperkalemia (K>5.5 mEq/L)

Clinical



- ECG: peaked T waves, widened QRS, loss of P wave, sine wave pattern

- Rx: choose fast vs slow therapy depending on severity; choose mechanism of therapy as either intracellular shift of K or ( K excretion


Major causes



- ( K intake


- Pseudohyperkalemia: artifact of extracellular shift after blood is drawn; use green top heparin tubes



- Extracellular shift



Insulin deficiency (( Na/K ATPase activity)




( blockade (( Na/K ATPase activity)




Digoxin (direct inhibition of Na/K ATPase)




Cell rupture



- ( K excretion




Renal failure




Effective volume depletion (( Na reabs ( ( K excretion in distal tubule)




RTA Type IV, hypoaldosteronism (( K excretion in distal tubule)




Adrenal insufficiency (( aldosterone)




Potassium sparing diuretics

Hypokalemia


Clinical



EKG: flattened T, prominent U, wide QRS, arrhythmia predisposition



Skeletal mm: fatigue, rhabdomyolysis, paralysis



Kidney: polyuria (resistance to ADH)



Rx: K repletion

Major causes



Intracellular shift



Metabolic alkalosis (H/K antiport)



( (-adrenergic activity (eg during stress) or ( agonists



GI loss




Vomiting (H+ loss ( alkalosis ( renal loss of K)




Diarrhea (direct K loss)


Urinary loss



Loop and thiazide diuretics




Mineralocorticoid excess (( aldosterone)


Other



Bartter’s and Gitelman’s syndrome (mimics diuretics)




Nonresorbable anion (negative lumen ( ( K excretion in distal tubule)




Amphotericin B




Hypomagnesemia (mechanism unknown)
