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Specimen Collection

» First morning voiding (most concentrated)
» Type of specimen (e.g. “clean catch”)
» Analyzed within 2 hours of collection




Types of Analysis

- Macroscopic Examination

- Chemical Analysis (Urine Dipstick)
- Microscopic Examination
- Culture
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Macroscopic Examination

Odor:

- Foul, offensive: Old specimen, pus or inflammation
- Sweet: Glucose

—  Fruity: Ketones

- Maple syrup-like: Maple Syrup Urine Disease
Color:

- Colorless Diluted urine

—  Deep Yellow Concentrated Urine

- Yellow-Green Bilirubin / Biliverdin

-  Red Blood / Hemoglobin

- Brownish-red Acidified Blood (Actute GN)

- Brownish-black Homogentisic acid



Macroscopic Examination

Turbidity:
— Typically cells or crystals.

— Cellular elements and bacteria will clear by
centrifugation.

> Microscopic examination will determine which is present.



Chemical Analysis

One « Step’

Reagent Strips For Urinalysis
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Urine Dipstick
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The Urine Dipstick:
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The Urine Dipstick:

PH

Chemical Principle

H™ interacts with:
Methyl Red (at high concentration; low pH)
and
Bromthymol Blue (at low concentration; high
pH), to form a colored complexes
(dual indicator system)

Read up to 2 minutes
R.R.: 4.5-8.0
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The Urine Dipstick

Glucose
Chemical Principle

Glucose Oxidase
Glucose +2 H,O0+ O, --->
Gluconic Acid + 2 H,0,
Horseradish Peroxidase

3 H,0, + KI > KIO;+ 3 H,0

Read at 30 seconds
RR: Negative
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Negative

Trace (100 mg/dL)
+ (250 mg/dL)

++ (500 mg/dL)
+++ (1000 mg/dL)

++++ (2000+ mg/dL)



Uses and Limitations of Urine Glucose Detection

Significance

— Diabetes mellitus.
— Renal glycosuria.

Limitations
— Interference: reducing agents
— Only measures glucose and not other sugars.

— Renal threshold must be passed in order for glucose to spill
into the urine.
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Urine versus Blood Glucose
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The Urine Dipstick:

Ketones

Chemical Principle

Acetoacetic Acid + Nitroprusside ------ > Colored Complex

Read at 40 seconds
RR: Negative
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Negative

Trace (5 mg/dL)
+ (15 mg/dL)
++ (40 mg/dL)
+++ (80 mg/dL)

++++ (160+ mg/dL)



Uses and Limitations of Urine Ketone Detection

Significance
- Diabetic ketoacidosis
- Prolonged fasting

Limitations

- Interference: expired reagents (degradation with exposure to
moisture in air)

- Only measures acetoacetate not other ketone bodies.
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The Urine Dipstick:

Negative

Trace (non-hemolyzed)
Moderate (non-hemolyzed)
Trace (hemolyzed)

+ (weak)

++ (moderate)

+++ (strong)

Blood

Chemical Principle

Lysing agent to lyse red blood cells

Diisopropylbenzene dihydroperoxide +
Tetramethylbenzidine

............ > Colored Complex

Read at 60 seconds
RR: Negative
Analytic Sensitivity: 8 RBCs
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Uses and Limitations of Urine Blood Detection

Significance

- Hematuria (nephritis, trauma, etc)
- Hemoglobinuria (hemolysis, etc)
- Myoglobinuria (rhabdomyolysis, etc)

Limitations

- Interference: reducing agents, microbial peroxidases
- Cannot distinguish between the above disease processes
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The Urine Dipstick:

Negative

Trace

+ (30 mg/dL)
++ (100 mg/dL)

+++ (300 mg/dL)

++++ (2000 mg/dL)

Protein

Chemical Principle
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Read at 60 seconds
RR: Negative
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Sulphosalicylic Acid Test

Negative
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by POwerDirector




Causes of Proteinuria

Functional Renal

- Severe muscular exertion - Glomerulonephritis

- Pregnancy - Nephrotic syndrome

- Orthostatic proteinuria - Renal tumor or infection
Pre-Renal Post-Renal

- Fever - Urinary tract obstruction

-Renal hypoxia - prostatitis

- Hypertension
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The Urine Dipstick:

Nitrite

Chemical Principle

Negative Nitrite + p-arsenilic acid Actdic, Diazo compound

Diazo compound + Tetrahydrobenzoquinolinol

Positive > Colored Complex

Read at 60 seconds
RR: Negative

Gram negative
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Uses and Limitations of Nitrite Detection

Significance

- Gram negative bacteriuria

Limitations

- Interference: bacterial overgrowth

- Only able to detect bacteria that reduce nitrate to nitrite
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The Urine Dipstick:

Leukocyte Esterase

Chemical Principle

Derivatized pyrrole amino acid ester

Negative

Esterase.
Trace S2ICTASES 3-hydroxy-5-phenyl pyrrole
+ (weak) 3-hydroxy-5-phenyl pyrrole + diazo salt

> Colored Complex

++ (moderate)
Read at 2 minutes

+++ (strong) RR: Negative
Analytic Sensitivity: 3-5 WBCs
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Uses and Limitations of Leukocyte Esterase Detection

Significance
- Pyuria
- Acute inflammation
- Renal inflammation

Limitations
- Interference: oxidizing agents, menstrual contamination
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Microscopic
Examination
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Microscopic Examination
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Microscopic Examination

RBCs
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Microscopic Examination

WBCs
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Microscopic Examination

Squamous Cells




Microscopic Examination

Renal-Tubular Epithelial Cells
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Microscopic Examination

Transitional Cells
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Microscopic Examination

Bacteria & Yeasts

Bacteria
- Bacteriuria More than 10 per HPF
Yeasts

- Candidiasis Most likely a contaminant
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Microscopic Examination

Bacteria
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Microscopic Examination

Yeasts
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Microscopic Examination

Yeasts
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Microscopic Examination

Casts

Erythrocyte Casts: Glomerular diseases
Leukocyte Casts: Pyuria, glomerular disease

Degenerating Casts:

- Granular casts Nonspecific (Tamm-Horsfall protein)
- Hyaline casts Nonspecific (Tamm-Horsfall protein)
- Waxy casts Nonspecific
- Fatty casts Nephrotic syndrome

(oval fat body casts)
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Microscopic Examination

Hyaline Cast
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Microscopic Examination

Granular Cast
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Microscopic Examination

RBCs Cast - Histology
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Microscopic Examination

RBCs Cast - Histology
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Microscopic Examination

RBCs Cast - _Histol
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Microscopic Examination

WBCs Cast - Histology
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Microscopic Examination

Tubular Epithelial Cast - Histology
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Microscopic Examination

Tubular Epithelial Cast - Histology
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Microscopic Examination

Crystals
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Microscopic Examination

Calcium Oxalate Crystals
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Microscopic Examination

Triple Phosphate Crystals
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Microscopic Examination

Uric acid Crystals
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The End



