Laboratory Medicine—Urinalysis
Indications for Urinalysis

Urinalysis is a useful indicator of overall health and disease.  Urine is composed of about 95% water and 5% solids.  Urinalysis is considered to be the “poor man’s renal biopsy”.  Very common in inpatient and outpatient.  Performed as part of the hospital admission process.  Several types of urinalysis can be collected: 1) single or random specimen 2) timed 3) 12 or 24-hour urine sample (patient education is very important) 4) catherization 5) mid-stream, or clean catch, specimen.  Performed when a culture is needed.  Performed in the diagnosis and assessment of treatment in diseases of the kidney and urinary system, metabolic disease, or fluid/electrolyte disorders.  
Components of Routine Urinalysis (3 Parts)
General Characteristics

1) Color – amber

2) Turbidity/Appearance – clear

3) Specific Gravity
4) pH – 4.6-8.0

5) Odor – aromatic 
Chemical Determinations
1) Glucose - negative
2) Ketones - negative
3) Blood – negative
4) Protein - negative
5) Bilirubin – negative 
6) Urobilinogen – 0.1-1.0
7) Nitrites - negative
8) Leukocyte Esterase - negative
Microscopic Examination of Cells and Sediment

1) Casts – negative (occasional hyaline)
2) Red Blood Cells – negative or rare
3) White Blood Cells – negative or rare
4) Crystals – negative or rare
5) Epithelial Cells – few
Appearance and Color


Normal urine specimens can look anywhere from pale-yellow to amber.  The yellow color of urine comes from urochrome, which is a product of bilirubin metabolism.  Cloudy urine may be indicative of necrotic tissue, RBCs, or bacteria.  Urine is typically clear.  
Interfering Factors

1) Prolonged standing of specimen

2) Certain foods

3) Medication – pyridium is a medication given for UTIs that may change the color of urine.  Dilantin turns the urine pink.  Vitamins – may turn the urine an intense yellow.  
4) Large fluid intake

5) Dehydration – may have dark, concentrated urine
6) Sperm – may turn the urine cloudy
Specific Gravity
Normal Value – 1.005-1.030


The specific gravity of urine is compared with the specific gravity of distilled water (1).  The concentration of urine should be more than just plain distilled water, unless it is a very dilute specimen.  Can give a lot of information on the hydration status of the patient and the functioning of the kidneys
Clinical Significance
1) Diabetes
2) HTN

3) Glomerulonephritis

4) Renal damage

5) Excess water loss
Interfering Factors

1) Circadian rhythm – SG is highest in the morning because the urine is very concentrated
2) Radiopaque contrast media – may also cause damage to the kidneys
3) Temperature – refrigeration may cause the SG to be falsely elevated
4) pH – alkaline urine can have falsely elevated SG
5) Presence of protein – protein has weight
pH

Normal Value – 4.6-8.0

pH indicates the overall state of health of the patient.  Kidney damage can affect pH of the urine.  pH control is important in the management of certain disease.
Clinical Significance – Acid Urine (pH <7)
1) Acidosis

2) Respiratory disease with CO, urinary retention

3) Severe alkalosis (rare) 
Clinical Significance – Alkaline Urine (pH >7)

1) UTIs, CRF, salicylates intoxication, RTA

2) Respiratory diseases with hyperventilation

3) Severe acidosis (rare) 

Interfering Factors

1) Prolonged standing will make the urine more alkalitic

2) High protein diet

3) Sodium bicarbonate

4) Potassium citrate

5) Diuretics 
Odor


Odor of the urine is aromatic.  Odor may be indicative of ammonia and bacteria in the urine
Clinical Significance

1) Sweet smell – DM

2) Foul odor – infection.

3) PKU – maple syrup
Interfering Factors

1) Foods

2) Prolonged standing 
Glucose

Normal Value – none 
Clinical Significance

1) Screening test for DM or glucose intolerance

2) Hypoglycemic control and monitoring

3) Identify genetic diseases that affect the renal tubules
Interfering Factors

1) Pregnancy and lactation

2) Medication

3) Stress, excitement, heavy metals, and glucose load

4) Brain injury may lead to spillage of glucose into the urine

Ketones

Normal Value - none
Clinical Significance

1) Poorly controlled DM

2) Acute illness (fever, diarrhea, vomiting) – hydration status is affected

3) Starvation, anorexia, fasting

4) Post anesthesia
Interfering Factors

1) Low carb or carb-free diets

2) Medication
Blood

Normal Value – none (1-2/high powered field is an abnormal finding)
Clinical Significance

1) Renal or systemic disease

2) Trauma to pelvis, kidneys, or urinary tract

3) UTI

4) Normal menstrual flow

5) Anti-coagulant therapy

6) Aspirin ingestion – adheres with platelet aggregation and make them more susceptible to bleeding

7) SLE, kidney stones, TB, or malignancies of the bladder or urinary tract
Protein

Normal Value – 0-8 mg/dL
Clinical Significance

1) Glomerulonephritis

2) Polycystic kidney

3) Renal CA

4) TB of the kidney

5) Stress, fever

6) Excessive exercise – physiologic breakdown of muscles

7) Postural (orthostatic-disappears when lying down)

8) High protein diets

9) Medication – cephalosporins, gold salts, and salicylates

10) Radiopaque contrast media
Bilirubin

Normal value - none
Clinical Significance

1) Hepatitis and/or liver disease

2) Obstructive biliary tract diseases
Interfering Factors

1) Medication

2) Prolonged standing or light exposure of specimen – decrease in bilirubin
Urobilinogen

Normal Value – 0.01-1.0


Urobilinogen is one of the most sensitive tests for impaired liver function.  Usually taken as a 24-hour specimen.
Clinical Significance

1) Hepatitis and/or liver disease 

2) Biliary tract disease

3) Excessive destruction of RBCs – hemolytic or pernicious anemia, malaria

4) Mononucleosis

5) Poisoning
Nitrate/Nitrites

Normal Value – none


Early morning specimen and clean catch specimen is critical when measuring nitrates/nitrites.  The presence of nitrates/nitrites requires a culture to discover the specimen
Clinical Significance


1) UTI, especially if asymptomatic
Interfering Factors

1) Ascorbic acid – false negative because it acidifies the urine

2) High SG – sensitivity is reduced (false negative)

3) Azo dye metabolites – false positive
Leukocyte Esterase

Normal Value – negative
Clinical Significance

1) Screening test to detect leukocytes in the urine.  90% accurate in detecting WBCs in the urine. Detects intact leukocytes as well as lysed ones.

Interfering Factors

1) Vaginal discharge

2) Trichomonas infections

3) Parasites

4) Heavy mucus

5) High protein level/ascorbic acid – false negative
Casts


Casts are clumps of material that accumulate in the tubules of the kidneys.  As they rest in the tubules, they take on an appearance of the tubules themselves.  Casts are generally associated with some type of proteinuria.  Hyaline casts are formed when protein precipitates or when there is leakage of protein.  Few may be WNL (within normal limits).  
Cellular Casts

1) Granular casts – degeneration of cell particles
2) Fatty casts – fatty deposits and protein
3) Waxy casts – degeneration of granular casts
4) Epithelial (renal tubular) casts – degeneration of bladder/renal tubular cells
5) RBC casts – degeneration of RBCs
6) WBC casts – degeneration of WBCs
Clinical Significance

1) Nephritis

2) Chronic Renal disease

3) Diabetic nephropathy

4) CHF

5) Fever

6) Postural strain, exercise

7) Emotional stress

8) Aggressive palpation of the kidney 
Red Blood Cells

Normal value – 1 or 2/low powered field, 0-1/high powered field 
Clinical Significance

1) Pyelonephritis

2) SLE

3) Renal stones

4) Cystitis

5) Trauma to the kidney

6) Tumor

7) Anti-coagulant therapy/ASA ingestion

8) Thrombocytopenia
Interfering Factors (other causes)
1) Traumatic catherization

2) Passage of renal stones

3) Strenuous physical activity

4) Anti-coagulant therapy/bleeding disorders
White Blood Cells

Norma Value – negative/low powered field, 0-4/high powered field
Clinical Significance

1) All renal disease

2) Pyelonephritis/acute bacterial infection
3) Urinary tract disease – cystitis, prostatitis
4) Acute glomerulonephritis
5) Interstitial inflammation of the kidney
6) Bladder tumors – could be space occupying
7) TB
Interfering Factors


1) Vaginal discharge may contaminate
Crystals

Normal Value – negative, may be associated with a normal finding.  Type and number of crystals varies with pH of urine.  Sulfonamides and ampicillin may precipitate crystals
Acid Urine

1) Amorphous urates

2) Uric acid

3) Calcium oxylate
Alkaline Urine

1) Calcium carbonate

2) Amorphous phosphate

3) Calcium phosphate
Epithelial Cells

Normal Value – 0-few
Clinical Significance

1) Nephrosis

2) Heavy metal poisoning
3) Glomerulonephritis
4) Acute tubular necrosis
Interfering Factors


1) Vaginal discharge 
