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2010(a)11: Describe the changes that occur in the urine and the plasma with renal 
dysfunction 

General 
- Renal dysfunction can be secondary to pathology in the glomerulus, the tubules, the 
interstitium or a combination 
- Plasma and urine changes are dependent on the pathology 
- Usually, in chronic kidney disease (CKD), a reduction in GFR occurs, and GFR is often 
used as a marker of renal dysfunction, as estimated through serum creatinine. 

Plasma changes  
- Elevated urea and creatinine: Creatinine is freely filtered, minimally secreted, and not 
synthesised/reabsorbed in tubules, hence a good indicator of renal function.  
Creatinine ↑ non-linearly as renal failure progresses, patients often asymptomatic until GFR 
< 10ml/min  
- Urea: usually ↑ but as it is affected by other variables (e.g. ↑in GI bleed, dehydration), as 
well as reabsorbed in the nephron → not used to quantify renal function 
Electrolytes 
- K+. Dependent on distal tubular excretion, normally maintained with normal limits until RF is 
advanced. Can become life-threateningly ↑in oliguric/anuric patients, esp. with use of 
spironolactone/ACEI/K sparing diuretics (amiloride)  
- Sodium: Typically at normal levels - achieved in oliguric patients by ↑ in fractional 
excretion of Na, and also through dietary restriction of Na and water 
- Hypocalcemia/hyperphosphatemia: As number of functioning nephrons ↓→ ↓ 
hydroxylation of cholecalciferol to calcitriol in PCT, → ↓ serum Ca++.  
Also, PO4 excretion is reduced and PO4 ↑ 
 
Other  
- Osmolality: Tends to rise as serum urea rises = 2xNa + urea + BSL 
- ↑PTH: Serum Ca ↓ and PO4 ↑ → ↑ PTH release by pituitary = 2° hyperparathyroidism   
- Acidosis: Typically, there is a raised anion gap metabolic acidosis (HCO3- 15-20) 2° to 
inability to excrete acid in the tubules 
- Hypoalbuminemia: Especially in the case of the nephrotic syndrome, also ESRF patients 
using peritoneal dialysis lose albumin  
- EPO: Largely renally secreted and usually low in RF patients → anaemia. 

Urine changes 
- Volume: early inability to concentrate urine. Later, inability to produce dilute urine as well, 
the kidney simply produces urine isosmotic to plasma → less able to compensate for 
derangements in fluid status 
Oliguria: (<400mL/day) is the norm in CKD, eventually ESRF patients may become anuric. 
→ risk of fluid overload and APO, especially if cardiac reserve is also poor 
Less commonly - ↑ urine output (nephrogenic diabetes insipidus)  
Microscopy: may reveal dysmorphic RBCs and red cell casts (GN), granular casts (ATN) 
Proteinuria: a feature of many glomerular pathologies 


