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1. TEST INFORMATION

	Assay
	Method/Instrument
	Order Code
	Local Code

	                  Urinalysis
	AX - 4280 
	Urine
	UROM


	Synonyms/Abbreviations

	Urine Chemistry

	

	Department

	Urinalysis


2. ANALYTICAL PRINCIPLE

The AX-4280 instrument performs the chemistry panel and determines the specific gravity, the color and the clarity of a urine specimen.  The chemistry panel is performed using a test strip which tests for the presence of 9 elements – glucose, protein, bilirubin, urobilinogen, pH, blood, ketones, nitrite, and leukocytes.  The specific gravity is determined by measuring the refraction angles of light passing through a prism.  The color is determined by comparison to four light waves of different colors and passing a light beam through the sample and measuring the scattered light measure the clarity.

2.1 Test Methodology of Aution Sticks:

Glucose:  Glucose Oxidation reaction.  The glucose test pad reacts specifically with β-D-glucose and should not be affected by other reducing sugars such as sucrose, lactose, and fructose.  A small amount of glucose may be detected in normal urine.  Generally, the amount of glucose is below the sensitivity level of the method; however, on occasion may produce ± (trace) results.  Consistently positive glucose results should be clinically investigated.

                          GOD


Glucose →→→ Gluconic Acid + H2O2    

 
    
                               POD

H2O2 + 4-Aminoantipyrine + 1-Napthol-3, 6-disulfonic acid, disodium salt →→→→ Quinone imine dye* oxidation


          *The formation of Quinone imine dye results in a purple color

Protein:  Protein-error reaction. The protein test pad is particularly sensitive to albumin and less sensitive to Bence-Jones protein, globulins, hemoglobin, and mucoprotein.  Although very small quantities of protein are normally excreted, the amount is generally below the sensitivity level for detection.  Positive results require clinical assessment/additional testing to determine its significance.



              Acid


Protein + tetrabromophenol blue (pH indicator) →→→ pH indicator changes to a cyan color

Bilirubin:  Azo-coupling reaction.  This test is sensitive to Direct-Reacting (conjugated) bilirubin.  In normal urine, no bilirubin is normally detected.  Positive findings should be diagnostically and clinically investigated.



                Acid

2-methyl-5-nitroaniline + Sodium nitrite →→→→→→ Diazonium salt diazo reaction


           Acid


Bilirubin + Diazonium salt →→→→→→→ Azo dye (reddish brown color)



       Coupling reaction

Urobilinogen:  Azo-coupling reaction. The urobilinogen test pad is sensitive to urobilinogen down to approximately 2 mg/dl.  The absolute absence of urobilinogen in urine cannot be determined by this method.  Healthy individuals may excrete a small amount of urobilinogen and it may be increased especially after exercise.  Concentrations are generally at their peak in the afternoon.



             Acid

Urobilinogen + Diazonium salt* →→→→→→→ Azo dye (reddish brown color)



 
      Coupling reaction



             *3, 3’-Dimethoxy-4, 4’-biphenyl bis

PH:  pH indicator.  PH values of 5.0 – 9.0 may be read within 0.5 units.  Normal and abnormal urine pH ranges from 5.0 to 8.0 and is influenced by diet.  Typical values for the first morning specimens from healthy individuals are between pH 5.0 – 6.0.

H+ + mixed pH indicator* →→→ mixed pH indicator shows urinary pH range of colors**

*Mixed pH indicator:  Bromocresol green and Bromoxylenol blue

                                **color range:  yellow ~ cyan

Blood:  Activity measurement of pseudoperoxidase in hemoglobin.  The blood test pad is more sensitive to free hemoglobin and myoglobin than to intact (non-hemolyzed) erythrocytes.  The pad is sensitive to hemoglobin values as low as 0.03 mg/dL.  In the total absence of hemolysis, a negative result may occur and not agree with the results of a urine sediment examination.  A blue-green dotted reaction indicates the presence of erythrocytes.  Up to 5 erythrocytes/µL may be found in normal urine specimens.  Urine from menstruating women may contain blood.  A large amount of blood should be clinically investigated.

Hemoglobin Cumene hydroperoxide + 3, 3’, 5, 5’-Tetramethybenzidine →→→→→→→→→→→ H2O + Cumene + pseudoperoxidase action oxidation (cyan color) 

Ketones:  Legal reaction.  The ketones pad is more sensitive to acetoacetic acid than to acetone.  The pad should not react with β-hydroxybuteric acid. Acetone has about 10% reactivity compared to the reaction with acetoacetic acid. Ketones are not normally detected in urine specimens from healthy individuals.  However, urine specimens from individuals who are fasting, pregnant, or who undergo regular strenuous exercise, may exhibit significant amounts of ketones.  The presence of ketones, in urine specimens from patients with diabetes, may provide a useful marker for metabolic status.

           Ketones + Sodium nitroprusside Alkaline   Ketones complex (purple color) 

Nitrite:  Griess reaction.  The nitrite pad is specific for nitrites and will not react with other constituents normally excreted in urine.  There is no correlation to the level of color development and the concentration of bacteria in the urine sample.  A negative result during fasting can occur since nitrates will not be excreted into the urine.  A nitrite concentration as low as 0.08 mg/dL may be detected and produce a positive test.

Acid Nitrite + Sulfanilamide →→→→ Diazo-compound + N-1-Naphthyl ethylenediamine dihydrochloride   acid →→→→→→→ Azo dye (pink color) coupling reaction

Leukocytes:  Measurement of leukocyte esterase activity.  The leukocyte pad reacts with esterase derived from granulocyte white blood cells (WBC) in the urine specimen.  Normal urine specimens should not produce a positive reaction.  Small amounts of leukocyte esterase, causing a positive reaction, should be repeated using a fresh urine specimen, from the same patient.  Positive results require further testing for pyuria.

Esterase from leukocytes 

                                                                               Esterase from leukocytes

3-(N-Toluenesulfonyl-L-alanyloxy)-indole →→→→→→→→ Indoxyl + 2-Methoxy-4-(N-             

Acid morpholino) benzenediazonium →→→→→→→ Azo dye (purple color) coupling reaction                                                    Hydrolysis  
3. SPECIMEN REQUIREMENTS

3.1
Patient Preparation
	Component
	Special Notations

	Fasting/Special Diets
	N/A

	Specimen Collection and/or Timing
	· “Clean catch” Specimens should be delivered to the laboratory as soon as possible after collection.
· All specimens should be handled using the principles of Universal Precautions, due to the potential presence of pathogenic material. 

· First morning voided sample is preferred.

· Do not add disinfectant or detergent to the specimen.

· Do not centrifuge the specimen.

	Special Collection Procedures
	N/A

	Other
	N/A


3.2
Specimen Type & Handling
	Criteria
	

	Type
-Preferred
	A freshly voided urine sample collected by the “clean catch” method is the specimen of choice.  

	
-Other Acceptable
	None

	Collection Container
	Clean or sterile container

	Volume
- Optimum
	The specimen volume placed on the iQ200 System must be between 4 and 6 mL.  If testing on the AX-4280 module only, the minimum volume is 2 mL.  

	
- Minimum
	See above.

	Transport Container and Temperature
	Same as collection container. For temperature see below.

	Stability & Storage Requirements
	Room Temperature:
	Stable for one hour

	
	Refrigerated:
	Stable for 4 hours at 2 - 8° C

	
	Frozen:
	N/A

	Timing Considerations
	If the specimen is not processed within an hour after collection, cap the container tightly and store at 2 - 8° C.

	Unacceptable Specimens  & Actions to Take
	If specimen volume is < 2.0 ml report as QNS with message “Quantity not insufficient to perform. Except pediatric, geriatric and long term patients perform urinalysis on Clinitek.

	Compromising Physical Characteristics
	Cloudy and bloody Specimens

	Other Considerations
	None


4. REAGENTS

Refer to the Material Safety Data Sheet (MSDS) supplied with the reagents for complete safety hazards.  Refer to the section in this procedure covering “SAFETY” for additional information.

4.1
Reagent Summary
	Reagents / Kits
	Supplier & Catalog Number

	AX – 4280 Wash Solution Concentrate
	Iris Diagnostics Division, Ref: 475-3503

	Iris Diluent 
	Iris Diagnostics Division, Ref: 475-0021

	Iris System Cleanser
	Iris Diagnostics Division, Ref: 475-0003


	Reagents
	Supplier & Catalog Number
	Quantity

	Aution Test Sticks
	Iris Diagnostics Division, Ref:800 - 3510
	100 Strips


4.2
Reagent Preparation and Storage

NOTES:  Date and initial all reagents upon opening.  Each container must be labeled with  (1) substance name,  (2) lot number,  (3) date of preparation,  (4) expiration date, (5) initials of tech, (6) any special storage instructions; check for visible signs of degradation.

Refer to the Material Safety Data Sheet (MSDS) for a complete description of hazards.  If a specific hazard is present, it will be noted in this procedure when the hazard is first encountered in a procedural step.
	Reagent
	AX – 4280 Wash Solution Concentrate

	Container
	1 Liter 

	Storage
	1 –30° C. Protect from light.

	Stability
	Discard unused after a week.

	Preparation 
	See below.


	Reagent
	AX – 4280 Working Wash Solution 

	Container
	2 Liters

	Storage
	N/A

	Stability
	Discard unused after a week.

	Preparation 
	Place 1800 ml of distilled or deionized water in  

    The container for the wash solution.  

b)  Add 200 ml of AX-4280 Wash Solution Concentrate

c)   Protect from light at all time.


	Reagent 
	Iris Diluent

	Container
	475 ml

	Storage
	20-28 °C

	Stability
	Open Bottle / date on the package

	Preparation
	Ready for use.


	Reagent 
	Iris System Cleanser

	Container
	425 ml

	Storage
	20-28 °C

	Stability
	Open Bottle / date on the package

	Preparation
	Ready for use.


	Reagent 
	Aution Test Sticks

	Container
	One bottle / 100 strips

	Storage
	2-30 °C

	Stability
	3 days in the hopper

	Preparation
	Ready for use.


5. CALIBRATORS/STANDARDS 

5.1
Calibrators/Standards Used

	Calibrator
	Supplier and Catalog Number

	AX–4280 Specific Gravity Calibrator - 1.005 
	Iris Diagnostics Division, Ref: 475-3501 

	AX–4280 Specific Gravity Calibrator - 1.040
	Iris Diagnostics Division, Ref: 475-3502


5.2
Calibrator Preparation and Storage

NOTE:    Date and initial all calibrators upon opening.  Each container must be labeled with  (1) substance name,  (2) lot number,  (3) date of preparation,  (4) expiration date, (5) initials of tech (6) any special storage instructions; check for visible signs of degradation. 

	AX – 4280 Specific Gravity Calibrators

	Preparation
	Ready for use.

	Storage/Stability
	20 – 28 °C.  Open: 90 days

Unopened: Until expiration date printed on the bottles.


5.3 Calibration Procedure

	AX-4280 module Calibrations:

	Frequency
	AX-4280 module Calibrations: Weekly calibration verification is performed using one white and one gray check strip.  Refer to the Iris Maintenance Procedure.

	Tolerance Limits
	IF …
	THEN …

	
	Results fall within the assay specific guidelines and the calibration status displayed is ‘acceptable’ and QC values are within acceptable range limits:
	Proceed with patient analysis.

	
	Calibration status is displayed as failed, or QC values are outside acceptable limits
	Troubleshoot the assay. Refer to instrument operation manual for specific calibration troubleshoot help, or repeat calibration and control.

	Procedure
	Note: Ensure that the Low Cal is in Position 1 and the High Cal   

          is in Position 2.

Place tubes containing 2 ml of SG Low Cal and SG High Cal in Positions 1 and 2 respectively, of the sample rack.  

Place the rack onto the right side of the sampler.

From the Standby Screen (Press Stop if in the measure 

mode), presses SG CAL, enter corresponding bottle value for SG Low and SG high and then press Start.

	Dilutions
	N/A

	-Graph Type

- Point of Origin

- Type of Paper
	N/A


	AX-4280 S.G Calibration:

	Frequency
	Weekly calibration is performed using Low Calibrator and High Calibrator. Refer to the Iris Maintenance Procedure

	Tolerance Limits
	IF …
	THEN …

	
	Result fall within the assay specific guidelines and the calibration status displayed is ‘acceptable’ and QC values are within acceptable range limits:
	Proceed with patient analysis.

	
	Calibration status is displayed as failed, or QC values are outside acceptable limits
	Troubleshoot the assay. Refer to instrument operation manual for specific calibration troubleshoot help, or repeat calibration and control.

	Procedure
	Note: Do not touch the surface of the strip

Ensure that the maintenance for Test Strip Feeder and Test Strip Tray has been performed.

Open the Test Strip Feeder and remove only unused strips.

From the Standby Screen, press the Check key.

Place the white Strip in the groove inside the feeder with the printed side facing down and the black tab positioned towards the back of the analyzer and press Start.
Repeat steps 3 and 4 with Gray Strip.
Remove Check strips from waste box and store into tube for storage. The check strips are reusable.

	Dilutions
	N/A

	  -Graph Type

- Point of Origin

- Type of Paper
	N/A


6. QUALITY CONTROL

6.1
Controls Used 
	Controls
	Supplier and Catalog Number

	IRISpec CATM
	Iris Diagnostics Division, Ref:475 - 1227

	IRISpec CBTM
	Iris Diagnostics Division, Ref:475 - 1228


6.2
Control Preparation and Storage
NOTE:    Date and initial all controls upon opening.  Each container should be labeled with  (1) substance name,  (2) lot number,  (3) date of preparation,  (4) expiration date, (5) initials of tech, and (6) any special storage instructions; check for visible signs of degradation.

	IRISpec CATM    IRISpec CBTM

	Preparation
	Must be at room temp before using.

	Storage/Stability
	2 –8 °C / Open:  15 days 

Unopened: Until expiration date printed on the bottles.


6.3
Frequency
	1.
	CA and CB controls are performed daily as part of the daily maintenance for the AX-4280 module.

	2.
	Controls will also need to be tested on the AX-4280 module when a new shipment or a new lot number of Aution 9EB test strips are received.

	3.
	Parallel testing between the old shipment or lot number and the new shipment or lot number must be performed prior to use.


6.4
Tolerance Limits
	1.
	Warning Criteria: 

If only 1 of the 2 controls have a QC result outside the manufacturer’s limits, rerun the control. 

Note: All QC must be within acceptable limits before running any patient sample. 

	2.
	Run Reject Criteria: 

If either 1 of the 2 control levels for a particular are outside manufacturer’s acceptable range run should be rejected. 

	3.
	Corrective Action: 

· Control values which exceed limits are evaluated per occurrence and repeated as necessary. Refer to the instrument manual on Quality Control section to resolve problem. 

·  If the problem cannot be resolved, call Iris Technical Assistance at 1(800) 776-4747 Ext 7105. Schedule service call if needed.

	
	· All steps taken in response to QC failures must be documented, including analyte(s) out-of-control, the QC rule(s) violated as per SOP PHQ.020, the root cause of the problem, action taken to correct the problem, how patient samples were handled, and the date and initials of Technologist. 

· Supervisor may override rejection of partial or complete runs based on findings in the corrective-action investigation and based on established override criteria that are approved by the Medical Director.  The rationale for the override must be thoroughly documented.


6.5
Review Patient Data
Review patient data for unusual patterns, trends or distributions in patient results, such as an unusually high percentage of abnormal results. 

6.6
Documentation

6.6.1 All QC must be documented on QC logbook at all times.

6.6.2 Refer to SOP PHQ.020 for QC documentation and to Quest Diagnostics record management program for record retention requirements.

6.6.3 Document all out of range QC results and resolutions in the “QC Corrective action log”.

6.7
Quality Assurance Program
6.7.1 The laboratory participates in CAP proficiency testing and in other State and Local agency PT programs when applicable.

6.7.2 All personnel performing the assay must complete annual competency and training process and result must be kept on file.

7. EQUIPMENT and SUPPLIES

7.1
Assay Platform
ArkRay Urine Chemistry System 

7.2
Equipment
N/A

7.3
Supplies
· ArkRay 9EB dipstick: Iris Diagnostics Division, cat # Ref: (800 – 3510)

· Thermal Paper: Iris Diagnostics Division, cat # Ref: (800 – 3519)
· Kova tubes
8. PROCEDURE

NOTE:   For all procedures involving specimens, buttoned lab coats, gloves, and face protection are required minimum personal protective equipment.  Report all accidents to your supervisor.

The package insert for a new lot of kits must be reviewed for any changes before the kit is used. 
	Step
	Action

	1.
	Ensure that sufficient supplies and consumables are loaded.

	2.
	Place the sample rack containing specimens on the right side of the AX-4280 Sampler- if the sample is to run on both instruments or on the AX-4280 module alone.  

	3.
	Ensure that the notch of the rack base is placed onto the Sampler track ridge

	
	Press the “START” button located on the upper left side of the AX-4280 module

	
	Note: if the blue “MEASURE” light is on, place the rack in the forward right corner to activate the sensor.  This automatically “starts” the instrument.

	
	Note: The remainder of the processing is perform automatically on the system

	4.
	The sample rack will be moved along the sample transport tray to the barcode reader

	5.
	After the barcode is read, the sample aspirator mixes the sample, aspirates an aliquot, analyzes the SG, color, clarity and dispenses the sample onto a test strip.

	6.
	When the sample processing is complete, the sample rack will be automatically transferred, via the bridge, to the iQ Series module.


	Step
	Action

	1.
	Review all results from instrument printout and release results. If Ketone, Glucose and Bilirubin are Positive or specific gravity is >1.035, perform applicable confirmatory test.

	2.
	All abnormal Urine colors should be noted and documented with applicable Comment (Test strip may be affected due to abnormal color).


8.1 Correlate Macroscopic and Microscopic Results
	Correlation Table

	 Formed  Elements
	Chemical Test Findings

	
	  Bili
	Ketone
	Blood
	PH
	Prot
	Nit
	Leuk

	WBC
	
	
	
	
	
	
	Pos

	RBC
	
	
	Pos
	
	
	
	

	Hyaline Cast
	
	
	
	Acid
	Pos
	
	

	Renal Tubular Cell Cast
	
	
	
	Acid
	Pos
	
	

	Granular Cast
	
	
	
	Acid
	Pos
	
	

	WBC Cast
	
	
	
	Acid
	Pos
	P/N
	Pos

	RBC Cast
	
	
	Pos
	Acid
	Pos
	
	

	Bacteria w/o Reductase
	
	
	
	
	
	Neg
	

	Bacteria w/ Reductase
	
	
	
	
	
	Pos
	

	Bilirubin Crystals
	Pos
	
	
	Acid
	
	
	

	Cystine
	
	
	
	Acid
	
	
	

	Cholesterol
	
	
	
	Acid
	Pos
	
	

	Leucine
	Pos
	
	
	Acid
	
	
	

	Tyrosine
	
	
	
	Acid
	
	
	


9. CALCULATIONS

N/A

10. REPORTING RESULTS AND REPEAT CRITERIA

10.1
Interpretation of Data 

	Test
	Report As

	1. Color
	Amber

	
	Bloody

	
	Blue

	
	Brown

	
	Dark Yellow

	
	Green

	
	Orange

	
	Pale Yellow

	
	Red

	
	Straw

	
	Yellow

	Test
	Report As

	2. Appearance
	Clear

	
	Cloudy

	
	Slightly Cloudy

	
	Turbid

	Test
	Report As

	3. Specific Gravity
	0.001 – 1.052

	Test
	Report As

	4. pH


	< 5.0

	
	> 9.0

	
	   5.0 

	
	   6.0

	
	   6.5

	
	   7.0

	
	   7.5

	
	   8.0

	
	   8.5 

	Test
	Report As

	5. Glucose


	Negative

	
	Trace

	
	1+

	
	2+

	
	3+

	Test
	Report As

	6. Bilirubin
	Negative

	
	1+

	
	2+

	
	3+

	
	

	7. Urobilinogen
	<2.0

	
	 2.0

	
	 4.0

	
	 8.0 

	
	 12

	
	>12

	Test
	Report As

	8. Ketone
	Negative

	
	Trace

	
	1+

	
	2+

	
	3+

	Test
	Report As

	9. Blood
	Negative

	
	Trace

	
	1+

	
	2+

	
	3+

	Test
	Report As

	10. Protein
	Negative

	
	Trace

	
	1+

	
	2+

	
	3+

	Test
	Report As

	11. Nitrite


	Negative

	
	Positive

	Test
	Report As

	12. Leukocytes Esterase
	Negative

	
	Trace

	
	1+

	
	2+

	
	3+


Note: Review patient data for unusual patterns, trends or distributions in 

          Patient results, such as an unusually high percentage of abnormal results.

*** Microscopic findings should be correlated with urine chemistry results.

i. A positive occult blood in the absence of visual RBCs is due to the hemolysis of RBCs.

ii. A positive leukocytes esterase in the absence of visual WBCs may be due to the lysis of the WBCs.

iii. A positive nitrate in the absence of visual bacteria may be due to the lysis of the bacteria.
iv. Positive proteins, in the absence of visual cast, analyze and notify a supervisor.

10.2
Rounding 

N/A

10.3
Units of Measure

N/A

10.4 Clinically Reportable Range (CRR)

Macroscopic Parameters

	PH
	5.0 – 8.5
	Occult Blood
	Negative - Large

	Specific Gravity
	1.001 – 1.030
	Protein
	Negative-≥300mg/dL 

	Glucose
	Negative - ≥ 1000
	Nitrite
	Negative or Positive

	Bilirubin
	Negative - Large
	Leukocytes Esterase
	Negative - large

	Ketones
	Negative - ≥ 80
	
	

	
	
	
	

	Microscopic Parameters 

	WBC
	0-≥ 60/hpf (packed) 
	Yeast
	None seen- Many

	RBC
	0-≥ 60/hpf (packed) 
	Trichomonads
	None seen- Many

	Epithelial
	0-≥ 60/hpf (packed) 
	CaOx, Triple Phos
	None seen- Many

	Casts
	0-≥ 60/hpf (packed) 
	Uric Acid
	None seen- Many

	Bacteria
	None seen- Many
	Other Crystals
	None seen- Many


10.5 Repeat Criteria and Resulting

	Test
	If the result is…
	Than…

	 Color
	Color interference for those findings that are masked.
	Report the urine color, appearance and result of the microscopic exam; then send result using the comment “Unable to perform confirmatory test due to color interference”

	Glucose
	1+ 2+ and 3+
	Confirm test only on Pediatric Patients. (see reducing substance SOP) 

	Ketone
	1+ 2+ and 3+
	Confirm test if requested by Physician see (Acetest SOP)

	Bilirubin
	1+ 2+ and 3+
	Confirm test (See Ictotest SOP)

	Specific Gravity
	> 1.035
	Specimen should be diluted to 1:2 with distilled H2O and measure in refractometer. The value measured by refractometer should be multiplied by x2.


11. EXPECTED VALUES

11.1        Macroscopic:

	Color
	Yellow (dark, light, pale or straw)

	Appearance
	Clear

	PH
	5.0 – 9.0

	Specific Gravity
	1.003 – 1.030

	Glucose
	Negative

	Bilirubin
	Negative

	Ketone
	Negative

	Blood
	Negative

	Protein
	Negative

	Nitrite
	Negative

	Leukocytes Esterase
	Negative


 11.2          Microscopic:
	WBC
	0-2/hpf

	RBC
	0-1/hpf

	Epithelial
	0-5/hpf

	Bacteria
	None seen 

	Yeast
	None seen

	Trichomonas
	None seen

	Casts
	None seen

	CaOx, Triple Phos., Uric Acid
	None seen, Few/hpf

	Other crystals
	None seen


            11.3     Normal Acid Crystals
· Amorphous Urates
· Uric Acid
· Acid Urates
· Monosodium or Sodium urates
· Calcium Oxalate 
            11.4     Normal Alkaline Crystals
· Amorphous phosphates

· Triple Phosphates

· Ammonium biurate

· Calcium phosphate

· Calcium carbonate

11.5
Priority Results
                        Priority values for urinalysis

                        Priority Results
	Clinitest:
	Positive in patients ≤2 years old

	Glucose:
	3+ or greater in patients ≤16 years old


12. CLINICAL SIGNIFICANCE 

12.1            Urinalysis, as part of a routine patient exam, has assisted in the diagnosis and the
                  monitoring of many diseases such as; renal disease, diabetes mellitus and liver
                 disease.
	Glucose
	A small amount of glucose may be detected in normal urine.  Generally, the amount of glucose is below the sensitivity level of the method; however, on occasion it may produce a ± (trace) result.  Consistently positive glucose results should be clinically investigated.

	Protein
	Although very small quantities of protein are normally excreted in urine, the amount is generally below the sensitivity level for detection.  Positive results may require clinical assessment/additional testing to determine its significance.

	Bilirubin
	In normal urine, no bilirubin is normally detected.  Positive findings should be diagnostically and clinically investigated.


	Urobilinogen
	Healthy individuals may excrete a small amount of urobilinogen and it may be increased especially after exercise.  Concentrations are generally at their peak in the afternoon.

	pH
	Normal and abnormal urine pH ranges from 5.0 to 8.0 and is influenced by diet.  The typical values for a first morning specimens from healthy individuals is between pH 5.0 – 6.0.

	Blood
	A blue-green dotted reaction indicates the presence of erythrocytes.  Up to 5 erythrocytes/µL may be found in normal urine specimens.  Urine from menstruating women may contain blood.  A large amount of blood should be clinically investigated.

	Ketones
	Ketones are not normally detected in the urine specimens from healthy individuals.  However, urine specimens from individuals who are fasting, pregnant, or who undergo regular strenuous exercise, may exhibit significant amounts of ketones.  The presence of ketones, in urine specimens from patients with diabetes, may provide a useful marker for metabolic status.

	Nitrite
	A negative result during fasting can occur since nitrates will not be excreted into the urine.  A nitrite concentration as low as 0.08 mg/dL may be detected and produce a positive test.

	Leukocytes
	Normal urine specimens should not produce a positive reaction.  Small amounts of leukocyte esterase, causing a positive reaction, should be repeated using a fresh urine specimen, from the same patient.  Positive results require further testing for pyuria.


12.2       Other unusual urinalysis findings are to be brought to the attention of the supervisor        

             and/or pathologist who will determine if further evaluation of the patient’s status is 
             necessary and make the decision to notify the physician.
· Color/ Character: any unusual odor/appearance or urines containing foreign bodies.

· Many granular casts, WBC casts, RBC casts and waxy casts.

· Clinically significant crystals such as cystine, tyrosine, Leucine, cholesterol, bilirubin, sulfonamides, X-ray, dye, ampicillin or other unidentifiable crystals.

· Any malignant or abnormal appearing cells  such as; oval fat bodies

· Any other abnormal findings MUST be reviewed by the supervisor
             Chart of Significant Observation and their Associated Disorders
	Test
	Disorder
	Observations

	Color
	Homogentisic acid

Melanuria

Indicanuria

Porphynuria 
	Black

Black

Dark blue

Port wine

	Odor
	Phenylketonuria

Maple syrup urine disease

Cystinuria
	Mousy 

Maple syrup 

Sulfur

	Casts
	Renal disease
	Waxy casts
RBC casts

	Crystals
	Tyrosyluria
Cystinuria 
	Sheaths of fine needles
Colorless hexagonal plates


13. PROCEDURE NOTES

FDA Status: FDA Approved/Cleared
Validated Test Modifications: None

Review patient results for unusual, trends or distributions, such as an unusually high percentage of abnormal results. If an unusually high percentage of abnormal results are observed a manual microscopic examination MUST be performed to confirm the results.

	Criteria for Microscopic Examination

	· Protein detected in dipstick

· Blood detected in dipstick

· Nitrite detected in dipstick

· Leukocyte detected in dipstick

· For the presence of Glucose, Ketone, Bilirubin; perform confirmatory testing as needed. 


14. LIMITATIONS OF METHOD

14.1
Analytical Measurement Range (AMR)

PH: 5.0 - 9.0

     

Specific Gravity: 1.000 -1.050 
           

*Refer to 9EB package insert for dipstick ranges.

Values obtained should fall within the ranges provided by the manufacturer of the material.  Refer to the Iris Quality Control procedure for corrective action(s) if the values fall outside of the published limits.

14.2
Precision

N/A 

14.3
Interfering Substances 

	ANALYTE
	CAUSES OF FALSE NEGATIVE RESULTS

	CAUSES OF FALSE POSITIVE RESULTS

	Glucose
	Increased amounts of ascorbic acid.
	Presence of oxidizing substances

Such as chlorine or hypochlorite, pH <4.0.

	Protein

	Urine with pH <3.0.
	Urine with large amount of Hgb,

PH >8.0, contrast medium, disinfectants including quaternary ammonium compounds.

	Bilirubin*

*Unstable at room temperature and in light
	Ascorbic acid, uric acid and nitrites.
	Presence of urobilinogen, Etodiac.

	Urobilinogen*

*Urine with high bilirubin causes development of green color
	N/A
	Presence of Carbapenem.




	Blood

	Urine with elevated specific gravity, protein or ascorbic acid
	Presence of oxidizing substances such as chlorine or hypochlorite

	Ketones

	N/A

	Drugs such as L-Dopa, BSP, PSP,

Phenylketone, Cephalosporin,

Aldose Reductive antienzyme

	Nitrite
	Urine with elevated specific gravity, or ascorbic acid.
	N/A

	Leukocytes
	Urine with glucose >500mg/dL, protein >300 mg/dL;  pH 5.0 or less; elevated specific gravity
	Formaldehyde

	pH*

*Aged urine increases in alkalinity
	N/A
	N/A


14.4
Clinical Sensitivity/Specificity/Predictive Values

N/A

15. SAFETY 

You, the employee, have direct responsibility to avoid injury and illness at work.  Nearly all-harmful exposures to infectious substances and chemicals, and other injuries, can be avoided with effective training and consistent safe work practices.

Become familiar with the Environmental, Health and Safety (EHS) Manual to the learn requirements on working safely and protecting the environment from harm.  Although lab work typically focuses on the hazards of working with specimens and chemicals, we must also control other important hazards.

· Slips, trips, and falls cause many serious injuries.  Please ensure that spills are cleaned quickly (to avoid slippery floors) and that you can see and avoid obstacles in your path.

· Ergonomic injuries result from performing tasks with too much repetition, force, or awkward position.  Ergonomic injuries include strains and back injuries.  Learn about ergonomic hazards and how to prevent this type of injury.

· Scratches, lacerations, and needlesticks can result in serious health consequences.  Attempt to find ways to eliminate your risk when working with sharp materials.

· Warnings of other specific hazards are noted in this procedure.  Please comply with the requirements to reduce your risk of injury."

Report all accidents and injuries to your supervisor or Safety Coordinator. Refer technologist to specific safety manual, with statement such as complete safety procedures are beyond the scope of this document become familiar with the Environmental, Health and Safety (EHS) Manual to learn tips on working safely and protect the environment from harm.  Material Safety Data Sheets (MSDS) are available to provide specific safety information on chemicals used in this procedure.  Warnings highlighted in this procedure will alert you to take steps to reduce your risk of injury; refer to the EHS Manual for more detailed guidance. General lab procedures involving specimens require the use of buttoned lab coat, gloves, and face protection as minimum personal protective equipment.  Report all accidents to your supervisor.
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