Interpretation of renal
biochemistry
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Renal function tests

.
C

= Detect renal
damage

= Monitor functional
damage

= Help determine
etiology




Tests of renal function

glomerular filtration
rate=GFR

plasma creatinine= P,
plasma urea-P .,
urine volume=V
urine urea- U,
cystatin C in plasma?

urine protein
urine glucose
hematuria
osmolality
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Tests of Glomerular Filtration
Rate

Urea

Creatinine

Creatinine Clearance
eGFR

Cystatin C
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Glomerular Filtration Rate (GFR)

Volume of blood filtered across glomerulus
per unit time

Best single measure of kidney function



Candidate markers for GFR

Inulin

Filtered only
Not made by body; must be injected

Creatinine

An endogenous product of muscle
metabolism; near-constant production

Filtered, but a bit secreted
— Urea

An endogenous product of protein intake
Filtered and absorbed; synthesis varies with dietO



Creatinine Clearance

EXAMPLE:

UCr =72 mg/dl
SCr = 2.0 mg/dl
V =2 liters

time = 24 hours
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Cystatin C

Cystatin C is a 13 KD protein produced by all
cells at a constant rate

Freely filtered

Re-absorbed and catabolized by the kidney
and does not appear in the urine



Tests that predict kidney disease

eGFR

Albumin Creatinine Ratio
(aka ACR or Microalbumin)



Albumin Creatinine Ratio
(Microalbumin)

Normal albumin molecule

In health, there Is very little or no albumin in
the urine

Most dip sticks report albumin at greater than
150 mg/L



Proteinuria

In health:

High molecular weight proteins are retained
In the circulation by the glomerular filter
(Albumin, Immunoglobulins)

Low molecular weight proteins are filtered
then reabsorbed by renal tubular cells



Urinalysis

Dipstick
Protein

Useful screening test

Dipstick more sensitive to aloumin than other
proteins

Large biologic variation



Urinalysis

Dipstick — cont'd
Hemoglobin
Glomerular, tubular or post-renal source

Reasonably sensitive

Positive dipstick and negative microscopy with
lysed red cells



Microscopic Urinalysis

Epithelial Cells

Sguamous, Transitional, Renal
All may be present in small numbers
Important to recognize possible malignancy
Comment on unusual numbers



Renal Tubular Epithelial




Red Cells

May originate in any part of the urinary tract
Small numbers may be normal

There is provincial protocol for the
Investigation of persistent hematuria



White Blood Cells

Neutrophils often present in small numbers
Lymphocytes and moncytes less often
Marker for infection or inflammation



Casts

Hyaline and granular casts not always
pathologic, clinical correlation required

Red cell casts always significant, usually
glomerular injury

WBC casts also always significant, usually
Infection, sometimes inflammation

Bacterial casts only found in pyelonephritis

Waxy casts found in significant kidney
disease




To summarize:

1. Use the Creatinine Clearance as the best estimate
of GFR

2. Use the Serum Creatinine to follow renal function
over time

3. Use the Creatinine Index to check the adequacy of
a urine collection

4. Use the BUN to help assess GFR, volume status,
and protein intake
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