Potassium

Approach to the patient with K abnormalities requires that you think of two processes; K intake and output AND re-distribution of K between the intracellular and extracellular space. Each of these processes has its own physiological regulatory mechanisms which have been discussed in the syllabus.

Case 1 


This is an exercise for you to go over all the syllabus material by yourself

.

Case 2 

1. This patient has oliguria (urine volume 5 ml/hr) and metabolic acidosis. Acidosis causes redistribution of K from the intracellular to the extracellular space. To excrete the re-distributed K requires a good GFR, an adequate urine flow rate and the presence of aldosterone. This patient’s GFR is likely to be very low and, most significantly, he has oliguria, i.e. decreased urine flow rate.

2. It is not possible to know whether the total body K is high (i.e. overloaded) when greater than 90% of the body K is intracellular. It is not likely that this patient is overloaded given the fact that he was previously healthy.

3. The partial correction of the metabolic alkalosis caused some of th plasma K to go back into the cells.

4. Muscle cells represent the largest fraction of intracellular space in our bodies. Crush injuries imply that muscle membranes have been damaged and hence their intracellular K leaks out into the extracellular space.

5. When blood destined for transfusion is stored it is refrigerated, hence the red cell K leaks out of the cells into the plasma. Hence after transfusion, the high K could elevate the plasma K to dangerous levels in patients with oliguric renal failure. Often this elevation is transient, since the infused red cells will re-accumulate the K when they get re-warmed in the circulation. However, transient hyperkalemia can be dangerous and it may be reasonable to treat this with alkalinization or glucose and insulin depending how concerned the physician.
Case 3

1. His plasma K is in the lower range of normal. Yet, it is likely that this patient’s total body K is depleted since he has cirrhosis with secondary hyperaldosteronism.

2. If the patient is in the steady state, then urine K excretion will reflect K intake. However, for many patients with hyperaldosteronism their excretion often exceeds their intake.

3. To determine why his K is low we have to look at the forces governing re-distribution and those determining renal K excretion. This patient is now alkalotic (pH 7.48 and HCO3 35). This will favor movement of K into the cell. K excretion is determined by the GFR, urine flow rate, the level of aldosterone and the state of acid base balance. Orthostatic hypotension implies that the patient’s intravascular volume is depleted. Hence, we know already that his aldosterone levels are high which will tend to promote K secretion. His alkalosis will make the K concentration in the distal tubule cell higher than normal, hence increasing the concentration gradient for K secretion. Finally, and most importantly he is receiving diuretics which likely act at a site proximal to the site of K secretion thereby increasing the flow rate of fluid in the distal segment that secretes K. The combination of high aldosterone and increased Na delivery increases Na reabsorption which will increase the negativity of the lumen of the tubule favoring more effective K secretion.

4. Diuretics are useful and valuable drugs that are often needed to control ascites and edema in cirrhosis. Perhaps one could have used K sparing diuretics such as amiloride or triametrene or inhibitors of aldosterone action such as spironolactone.

