A 35-year-old female complains to her doctor that she is suffering from frequent

urination. Her resting blood pressure and heart rate are 120/80 and 72, respectively.

Her plasma creatinine is 0.85 mg/dl, urine flow is 5 ml/min, and urine osmolarity is

190 mOsm/l. Her plasma osmolarity is 290 mOsm/l. Calculate her osmolar clearance

and free water clearance. Is her urine dilute or concentrated?
1 osmolar = 1 osmol / liter

OsmCl = (Urine_Osm / Serum_Osm) * Urine_Per_Day / 24

OsmCl = 190/290 x 7200 ml/24

OsmCl = 0.655 x 300

Cosm = 196.55 ml/hr

Normal osmolar clearance is about 120 ml/hr.

V = 300 ml/hr

Free water clearance
The urine flow rate can be considered to be composed of two clearances.   A clearance of isotonic solutes and a clearance of pure water.
V = Cosm + CH2O
V = Cosm + CH2O

300 = 196.55 + CH2O

CH2O = 300 – 196.55

CH2O = 103.55 ml/hr

Normal osmolar clearance is about 120 ml/hr.

If V is > Cosm, then CH2O is positive and the kidney is clearing free water. That is, the kidney is eliminating solute free water and is concentrating the osmolites in plasma. The urine osmolarity is less (dilute urine) than the plasma osmolarity. 
If V is < Cosm, then CH2O is negative. The urine is more concentrated than plasma and the kidney is salvaging water. The (absolute) value calculated is the rate of free water reabsorption by the kidney.

Here, since V is > Cosm, therefore, the urine is dilute.
