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TITLE:
 Automated Urinalysis - iRISCELL 1000 ™ Procedure
I. PURPOSE

This procedure provides instructions for the Iris: iRICELL 1000 Automated Urinalysis
II. Principle

The iRICELL ™is an in-vitro diagnostic system. The work cell is composed of the Urine Chemistry Analyzer module [The iChem 100], the iQ( Series Automated Urine Microscopy Module [iQ Select ™Series], results/analysis processor, computer monitor, mouse and keyboard.  The iRICELL provides a fully integrated, automated chemical and microscopic analysis of urine.  This procedure provides instructions for performing a complete urinalysis using the iRICELL.
A.
iChem100 10SG Urine Strip Principle:
Glucose:  This test is an enzymatic test using glucose oxidase, peroxidase and a chromogen.  The intensity of the green or blue formed in the reaction is proportional to the concentration of glucose present.  Other sugars are not detected.   

Protein:  The buffered test pad is impregnated with a yellow indicator that turns green in the presence of protein.  This change in color is based on the “protein error” of the pH indicator and is particularly strong for albumin.

Bilirubin:  This test is based on coupling bilirubin and diazonium salt in an acid medium.  The pinkish-tan color is proportional to bilirubin concentration is produced.

Urobilinogen:  This test contains a stable diazonium salt and a buffer.  In a coupling reaction, urobilinogen reacts with this pad to produce a pinkish-red color  

pH:  This test contains a mixed indicator which assures a marked change in color between pH 5 to pH 9 range (orange – yellowish green – turquoise). The indicators are unaffected by protein.

Blood:   This buffered test contains an organic peroxide and a chromogen.  The peroxidase activity of hemoglobin and myoglobin results in a green color.

Ketones:   This test is based on Legal’s method in which the test pad contains glycine and sodium   nitroprusside in an alkaline buffer.  The presence of methylketones results in violet discoloration of the pad.

Nitrite:   This test indirectly detects the presence of nitrite forming bacteria in urine.  The     buffered test pad for nitrite is impregnated with an amine and coupler.  Nitrite presence in the urine diazotizes the amino acid.  The subsequent coupling reaction produces a red color.  

Leukocytes:  This test contains an indoxyl ester, and a diazonium salt.  Granulocyte esterase split the ester, and as a result the free indoxyl can react with the diazonium salt to produce a violet color.  

Specific Gravity:  The test contains a detergent and Bromthymol blue that indicates the    presence of ionic constituents in the urine by changing color from green to yellow.  The test 

pad for specific gravity is impregnated with a reddish dye so that the color produced is yellow brown tan. 

Ascorbic Acid:  The test involves the decolorization of Tillmann’s reagent.  The presence of ascorbic acid causes the color of the test pad to change from gray-blue to orange.
Compensation Pad:  The urine color is determined from the compensation pad.  This pad also corrects for color interference of the urine sample. 
iCHEM Theory of Operation:
The iChem®100 is a semi-automated urine chemistry analyzer performing measurements of urine chemical constituents utilizing test strips.  The iChem100 is a reflectance photometer.  The test strips have reagent-impregnated specialty paper pads to perform chemical analysis of bilirubin, urobilinogen, ketones, ascorbic acid, glucose, protein, blood, pH, nitrite, leukocyte esterase, and specific gravity.  The iChem100 reads and interprets without operator variability, allows users to correct or compensate for urine discoloration, and enables entry of microscopic results.  

The iChem100 is intended for use only with iChem® 10 SG Urine Chemistry Strips provided by Iris Diagnostics.

The iChem100 consists of the iChem100 instrument, keyboard, and hand held barcode reader.  
When to use iChem 100 Analyzer:
.

1.
The Velocity is down

2.
The urine sample is less than 3 ml which is the minimum volume needed to run via the automated method.

3. The urine is bloody, viscous, 2+ cloudy or chunky material is visible.
B. iQ200 Select Theory of Operation:
The microscopic portion of a routine urinalysis is performed on the iQ200 Analyzer.  The iQ200 Analyzer auto-identifies and processes specimens by mixing, sampling and analyzing the data obtained from the sample. Approximately 1mL of the mixed specimen is aspirated and is sandwiched between enveloping layers of a suspending fluid.  This fluid or “lamina” is positioned exactly within the depth of focus and field of view of the objective lens of a microscope that is coupled to a video camera.  The iQ® Lamina is used to position the formed elements in the best orientation that presents the particles with their largest profile facing the direction of view.  The camera captures five hundred pictures per sample. The flash of a strobe lamp illuminates each field.  The pictures are digitized and sent to the instrument processor.  Individual particle images are classified into one of 12 categories using size, shape, contrast and texture.  The auto-classified categories are RBCs, WBCs, WBC clumps (WBCC), hyaline casts, unclassified casts (UNCC), squamous epithelial cells, non-squamous epithelial cells (NSE), bacteria, budding yeast, unclassified crystals (UNCX), mucus, and sperm. Any images that do not classify into any one of these 12 categories are placed in the UNCL category.  The particle concentration is calculated using the number of images, normalization factor and the volume scanned.  User defined criteria for the auto-release of results is checked and results are sent either directly to the host computer and/or printer or to the system monitor for verification. 

Only non-auto released specimens will appear on the system screen for verification.  During the verification process, individual images may be displayed.  The operator may manually reclassify digital images when necessary and in accordance with the laboratory’s policy.Once the verification process has been completed and “ACCEPT” has been chosen, the results will be sent to the LIS, screen or printer.

III. SCOPE


A.
This procedure will be used by the University of Rochester Medical Center, Clinical and Pathology Laboratories.
IV. RESPONSIBILITIES

	Roles
	Responsibilities

	Quality
	Supports the development of this document
Review and approval of this procedure

	Medical Director
	Ensure that procedure is followed when processing urines.

Review and approval of this procedure.

	Management
	Ensure that procedure is followed when processing urines

Review and approval of this procedure

	Employees
	Follow procedure when processing urines.


V. Specimens
A.
Patient Preparation:  Collect urine in clean or sterile container.  The patient should be given instructions for collecting a “clean catch” urine specimen.  Off site, the specimen should be transferred to a BD preservative tube (Ref# 364992).  At SMH, specimen transfer should be to a 16x100mm round bottom tube.

B.
Specimen Type:  A freshly voided urine sample collected by the “clean catch” method is the specimen of choice.  A “clean catch” urine is recommended to prevent the possibility of a positive leukocyte test caused by leukocytes external to the renal-urinary system.

C.
The specimen volume should be ideally should be 10 ml.  

D.
Handling:  Specimens should be delivered to the Laboratory as soon after collection as possible.  All specimens should be handled using the principles of Universal Precautions, due to the potential presence of pathogenic material.

Do not add disinfectant or detergent to the specimen.  Do not centrifuge the specimen.

E.
Stability:  Urine specimens that are kept at room temperature are stable for two hours.  If the specimen is not processed within two hours after collection, cap the container tightly and store at 2 - 8° C Urine specimens with no preservative are stable for 4 hours if they have been refrigerated.  Preservative tubes are stable for 72 hours.   

F.
Tracking and Storage

1
Patient specimens are tracked to racks labeled yellow, black or white and stored for 3 days in the urine refrigerator (SR015).

2.
If tests are ordered that require no urinalysis, such as pregnancy or reducing sugar, aliquot a portion of the sample and track it to storage in case a urinalysis is ordered later on. 

VI. Quality control

A.
 QC is run every 24 hours as part of daily maintenance.  QC material for the iChem is IRISpec CA/CB/CC controls.
B. 
Controls will also need to be tested when opening a new container of iChem 10 reagent strips or changing to new lot numbers of strips 

C. 
Aliquot 3ml of control material into 16x100 ml glass tubes and let come to room temperature. Return bottles to the refrigerator as soon as possible.  Chem A is light sensitive so cap the bottle as soon as it is aliquoted.   Do not shake any of the controls.  CB becomes more cloudy as it ages, this is normal.
D.
 Scan the barcode, located on the front of the iChem analyzer, for each level of control.  No color or clarity needs to be entered.  These parameters are not measured.

E.
 Dip the iChem reagent strip into the control material, tap gently on the side of the tube to remove excess liquid and place on the transport belt.
F. QC results are entered from the iChem 1000 interface by selecting the QC icon from the Toolbar.
G. Control material is kept in the urine area refrigerator, S015.  Extra supplies are also kept in the walk-in refrigerator.SR005.

VII.
CALIBRATION
A
iCHEM
1.
The iChem performs a calibration when powered on. As part of weekly maintenance, the iChem will be powered off for a minute, and then turned back on.  A message is printed  SUCCESSFUL CALIBRATION CHECK
1. Tear off the printer paper and staple this to the iChem maintenance sheet.

3.
.Each Measurement:

Prior to each measurement, the optics assembly is calibrated using a “fixed standard” and it permits a one-point calibration.  [image: image1.png]


The iChem100 is also capable of performing an internal, automated two-point calibration if the one-point calibration done before each specimen determination falls outside of the acceptable limits.  A secondary “movable standard” is automatically moved into place and readings from it in conjunction with the “fixed standard” are used to perform a two-point calibration.  No external calibration strips or procedures are required.
B. iQ200 Module Calibration

The iQ200 module is calibrated on the first of the month as part of the monthly maintenance schedule.  Refer to the iQ200 Maintenance Quick Reference Guide for procedure details.
VIII. special safety precautions

All patient specimens should be considered potentially infectious and must be handled with precautions used for human blood, as described in CBC (Center for Disease Control) recommendations and in compliance with the Federal OSHA (Occupational Safety and Health Administration) Blood-borne Pathogen Standard, 29 CFR (Code of Federal Regulations) part 1910.1030.  Follow specimen handling as outlined by Laboratory Safety Policy, (SH.CP.AU.0005.0001).

IX. MATERIALS
iChem 10 SG Urine Strips – 100 per vial; ready–to-use strips containing pads impregnated with chemicals used to perform the chemical analysis portion of the urinalysis.  Unused strips that remain in the original capped vial are stable until expiration date on vial.

Iris System Cleanser – ready-to-use cleaning solution.  The unopened bottle is stable until   expiration date on the bottle.

Printer paper – 3 rolls per set of thermal paper.

Chemistry Controls 
1.
IRISpec CA™ IRISpec CB™ IRISpec CC™ Controls:
This control set contains controls for assessing ascorbic acid interference.

100 mL/bottle; ready to use simulated human urine comprised of appropriate chemicals, biological matter, buffer salts, and preservatives.  Controls are stored at 2 – 8° C and aliquots are brought to room temperature before use.   Opened bottles expire within 15 days.
2.
 Be certain to return the bottles to the refrigerator immediately after pouring off aliquots.  CA/CB should be kept out of the light.   Refer to the Iris iQ System Maintenance Procedure.

V. PROCEDURE
A.
Running iChem Single Sample Analysis

1.  From the Main Menu screen, press the [F2] key to display the Run Patient screen (below) and to activate the urine strip sensor.  The illuminated green LED on the instrument indicates that the sensor is active.

2.
The Run Patient screen allows you to identify and run a patient specimen.  You can identify the sample using a sequence number, a specimen/patient ID, a name, or all three options.   Data for only one patient at the time can be entered in this screen.

3. Specimen/Patient ID

If desired, enter specimen or patient ID (up to 15 alphanumeric characters) by using the keyboard or the barcode reader.  Press the [Enter] key or use the [(] or [(] arrow keys to move to the next field.

4.  Last Name

desired, enter the patient last name (up to 15 characters) using the keyboard or the barcode reader. Press the [Enter] key or use the [(] or [(] arrow keys to move to the next field.

5.
First Name

If desired, enter the patient first name (up to 10 characters) using the keyboard or the barcode reader.  Press the [Enter] key or use the [↑] or [↓] arrow keys to move to the next field.

6.  Clarity

You can enter clarity by either toggling through the list of clarity options found in the software or by using the barcode reader. Barcodes are located at the top left of the instrument.

7. Once all the patient identification information has been entered, proceed to analyzing the urine.
8. Dip the urine test strip into the urine, making sure all the test pads are wet. 

9. Immediately remove the urine test strip from the urine, dragging the edge of the strip against the side of the container as you remove the strip.

10.  Blot the urine test strip by touching the edge of the strip to a paper towel. Do not drag the strip across the paper towel; touch the edge only.

11. Place the urine test strip on the transport belt of the instrument with the test pads facing up. Slide the strip forward until the strip touches the end stop.  A sensor will detect the presence of the strip and the red LED light will be turned on along with the green LED light. 

12. Approximately two minutes after the urine strip is transported for analysis the printer will display results.

13.
To run another specimen, repeat steps from Entering Patient Information through Analyzing Urine Samples.  If no test strip is placed on the transport belt within ten (10) minutes, the screen will return to the Main Menu screen.

14.
You may return to the Main Menu screen at any time by pressing the [F1] key. However, if the analysis of the strip is not complete, a message will appear requesting that you wait for analysis to finish.

15. The printer is turned off so results will not automatically print.

16. Printing Results

1. Press the [F3] key with the Main Menu screen active to bring up the Results screen.

2. Select the results you wish to print by specifying the date, specimen or patient ID, patient last name, or operator number in the search fields.

3. Press the [F2] key to print results. A screen will appear indicating that results are being printed.

4. Press the [F1] key to stop printing, if desired. The printing will stop after the print queue is emptied.

5. At the end of printing, the screen will revert back to the Results screen.
a.
Re-Transmitting Results

1. Press the [F3] key with the Main Menu screen active to bring up the Results screen.

2. Select the results you wish to transmit by specifying desired date(s), specimen or patient ID, patient last name, or operator number in the search fields.

3. Press the [F3] key to send results to the laboratory information system (LIS). A screen will appear indicating that results are being transmitted.
B.
Transfusion Reaction Procedure
1. Perform a macroscopic on unspun urine on the AX or CUA.

2.   If the macroscopic is positive for hemoglobin:

a) Centrifuge the sample for 5 minutes at 1500 RPM.

b) Do a second dipstick on the supernatant.

c) Enter results of the second dip in the comment field after blood.  Bridge to the template from the interface, backslash (\), F5 and select 

@SPH SUPERNATANT POS FOR HGB

3.  If the supernatant is positive for hemoglobin after spinning, it indicates the presence of lysed RBCs.

4.  If the macroscopic is negative for blood, complete the processing if a microscopic is required. 

5.  Enter the following comment after blood by bridging to the template from the interface, backslash (\), F5 and select 

@SNH SUPERNATANT NEG FOR HGB

6. Transfusion reactions are processed on all shifts. 

See Flow Chart: SH.CP.jad.0120.000
C.
 iQ200 Select Operation

1.
Place rack(s) on right hand side of the iQ 200 Select.

 
Ensure that the notch of the rack base is placed onto the Sampler track ridge.  The instrument will automatically advance the rack.
THE REMAINDER OF THE PROCESSING IS PERFORMED AUTOMATICALLY ON THE SYSTEM:

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

b.
The iQ Analyzer barcode reader reads the specimen barcode.

If a microscopic examination is to be done (as determined by the Auto Lab-defined criteria), the probe will mix the sample, aspirate an aliquot and perform the microscopic examination.  If a microscopic examination is not to be performed, the tube will be passed.

c.
After sample processing is complete, unload the sample racks from the left side of the Analyzer.
d. Verify any pending, flagged results on the Work List as follows in next section of this document.
2. Reviewing Instrument Test Results

a. If a specimen has an abnormal microscopic result it is not auto-released to the host computer. The results are to be reviewed at the workstation monitor.

b. For a review of the specimens needing to be edited/reviewed, click on “Work List”.  

c. This brings up the Work List screen that contains all unreleased specimen results.  

d. At this screen, a specimen may be deleted or undeleted.

e. The default list order is time order, oldest first, with any flagged specimens at the top.  The list may be sorted for any parameter by choosing Sort Specimen List or by clicking on the heading at the top of the row.  Clicking a second time will reverse the order; i.e., oldest to newest, newest to oldest or highest specimen number to lowest or vice versa.  The small triangle in the header indicates which header is being used to sort at any time.  

f. To review a specimen result, double click on it or highlight it then click on “Specimen” at the top of the screen

g. The Results screen for that specimen will be displayed.  On the right side are the chemistry results and on the left are the microscopic.

h. The microscopic screen from left to right lists the particles, the concentration of the particles and a graphic representation of the particle concentration.

i. If the concentration is normal the green bar will display.  If the concentration is abnormal the red bar will display.

j. If flags are displayed on the right side of the screen, they must be cleared before any particle type detail can be reviewed.

k. Click on “Clear flags” to remove them.  Then click on “Accept”.

l. If the only thing preventing auto-release was a flag, the result will be auto-released.  If the specimen result does not meet the lab criteria for auto-release the specimen results are moved to the work list in the time slot that it would have had without the flag and brings up the next specimen.

m. It is most efficient to handle all flagged specimens then move on to the timed list.  The cleared flag specimens, if not auto-released, will be encountered again in their proper time order.

n. In the specimen screen click on the button of the first particle to be reviewed.

o. Images of the particles in that classification will be displayed.

p. If the classification of particles is acceptable continue the review by clicking on the right arrow on the right side near the top of the screen.  This takes you to the next set of images.  Clicking on the left arrow takes you to the previous screen.

q. Particles not categorized by APR are placed in UNCL (previously ART)

1) Users cannot classify particles into UNCL

2) Users can classify particles from UNCL into any category including ART

r.
The ART category still exists for true artifacts. ART starts with no images. Neither UNCL nor ART are reported to the LIS. 

s. The UNCL category is checked for particles that may have been missed such as casts, if Protein is positive, bacteria, if Nitrates or Leukocyte Esterase is positive. Do not classify every cell back to a category already called such as WBC or Squamous epithelium unless it would make a clinical difference.  The only exception is that all casts must be accounted for.

t. Continue reviewing until you return to the specimen screen.

u. If everything is acceptable click on the “accept” button at the bottom right of the screen.  The results will be transmitted to the host computer.

v. The iQ will auto-release results if they fall with in the established criteria of: less than or equal to RBC’s - 2, Nucleated cells less than or equal to 5, the presence of squamous cells or mucous.

 
3.
Sub classifying or Reclassifying Particles:

a. In the specimen screen click on the button of the first particle to be reviewed.

b. Images of the particles in that category will be displayed.  Note: there may be multiple pages of the same particle type.

c. If there are images that are incorrectly classified, they may be reclassified if the reclassification will change the clinical result.  Example 1: you look at WBC and find 24 images of WBC’s with 2 of artifact.  Do not take the time to reclassify the artifact as it will not change the clinical result.

Example 2: you click on BYST and see 6 images of amorphous or artifact.  Click on ART to reclassify the images.  This will remove the BYST category from the report.

d. On the right side of the screen, all the categories are listed.  To reclassify, click on the particle type that an image is to be classified into and then click on the image(s) in question.

e. This transfers the image to the chosen category.  Note: if you click on an image in error, re-click on the space to return the image to the screen.

f. Continue to reclassify by clicking on the category and then clicking on all the images that should go into it.  Much of the time all the particles will be sub-classified or reclassified into the same category, in this case, leaving the screen moves all images on the screen into the category indicated by the lit button on the right.  This saves the time and effort of clicking on the individual images.

g. When all images are not being moved to the same category, move the fewest images individually, then choose the category for the rest of the images and leave the screen.  Example: You are reviewing UNCC (unclassified casts).  A couple of the images are of Cellular casts (CELL) and the rest are Granular (GRAN).  Click on the CELL button and select the images that are cellular casts.   Then choose GRAN and leave the screen.  

h. If the remaining images are to remain in the original category, click on that category at the upper left corner.  This confirms all the images on the screen in their original category.   If you do not, all the images on the screen will go to whichever category is highlighted.

i. When everything has been reviewed and edited, return to the specimen screen by clicking on the Results button at the bottom or by continuing through the screens using the right arrow.  

Review the results.  After all classification is acceptable, click on the “Accept” button at the bottom right of the screen. 

4.
Dilutions
Cloudy and bloody* specimens will need to be diluted before performing testing on the iQ200 module.  Slightly cloudy specimens and specimens with high amorphous may also need to be diluted.  Urine samples that are sent with (less than) <3 ml can also be diluted so there is a sufficient amount of sample for testing.  Remember: You cannot run a diluted specimen on the iChem dipstick reader.

All dilutions are made with Iris Diluent.  If enough sample, perform a 1:2 dilution on specimens containing <3 ml.  Perform a 1:3 dilution on slightly cloudy samples and a 1:6 or 10 on extremely cloudy or bloody samples.  The diluent will dissolve amorphous so you will be able to tell immediately if the cloudy is due to amorphous or cells.  If a sample is viscous or contains large particles, do not run on the iQ but dip and run on the iCHEM and perform manual microscopy.
	Dilutions must be prepared for the iQ for the following specimens:

· Grossly bloody

· Dense/Viscous

· Short Samples

Note: 

· Dilutions are run on the iQ  urine microscopy analyzer only 

· Do Not perform dilutions for the iChemVELOCITY urine chemistry analyzer.

· Identify specimens that require a dilution before placing specimen on the iQ.



	
	Select dilution and corresponding dilution code (refer to Dilutions under Formed Particles or Fluid Type under Settings on the Instrument Screen).



	
	You have barcodes


	· Label the tube with the appropriate secondary barcode dilution label (fix label below the patient barcode).

· Prepare the dilution, in this tube, using Iris Diluent.

· Put rack on the iQ analyzer

· Press START to run the sample.




VI. Limitations

Stability: 

A.
Specimens kept at room temperature are stable for two hours.  If the urine is not processed within two hours after collection, cap the container tightly and store at 2 - 8° C.  Non preservative specimens that are refrigerated are stable for 4 hours.  Preservative tubes are stable for 72 hours.  

All urine samples are kept for three days, in Urinalysis, before discarding.

B.
If a request is made to add on a urine test to a non preserved container, the urine can be done up to 24hr from collection time with the comment “interpret with caution, sample greater than 8 hours old.” If greater than 24 hours, recollect the sample.

C.
Do not add disinfectant or detergent to the specimen.  Do not centrifuge the specimen.

D.
Remember to add the comment “@SBAT (interpret with caution-sample collected with boric acid)” for the gray top tubes. ***

VII. Calculations
Not applicable

I

VIII. Interpretation


CLINICAL SIGNIFICANCE OF URINE CHEMISTRY RESULTS:

Glucose:  Glucosuria is usually indicative of hyperglycemia due to diabetes but can also be seen in patients with other causes for hyperglycemia, in patients with renal tubular dysfunction and in pregnancy due to increased glomerular filtration.

Protein:  The presence of protein in urine is mostly indicative of renal disease, but its appearance in the urine doesn’t always signify renal disease.  Although proteinuria may indicate nephritic syndrome, multiple myeloma, glomerulonephritis, and pre-eclampsia, a transient mild proteinuria can be present after exposure to cold, strenuous exercise, high fever, dehydration, or an acute phase of a severe illness.  The strip is primarily sensitive to albumin.

Bilirubin:  The appearance of urinary bilirubin can be a sign of liver disease or extra-or intra-hepatic biliary obstruction.

Urobilinogen:  The normal urine has a small amount of urobilinogen (less than or equal to 1.0 mg/dl).  The strip is unable to detect a decreased amount which may appear in infants, patients on antibiotic therapy, or patients with obstructive disease.  Increased amounts appear in hemolytic anemias and liver dysfunction.

pH:  Along with the lungs, the kidneys are the major regulator of acid-base balance.  Freshly voided urine has a pH of 5.0 – 6.0.  The pH of urine can be controlled by dietary regulation and medication.

Blood:  A positive reaction for blood may indicate red cells, hemoglobin, or myoglobin present in the urine.  Hematuria can be seen due to bleeding as a result of trauma or irritation (renal calculi, glomerulonephritis, tumors, toxic or chemical exposure).  Hemoglobinuria occurs when there is lysis of red cells in the urinary tract, intravascular hemolysis or transfusion reactions.  A very dilute or extremely alkaline urine can also lyse the cells.  Myoglobinuria indicates muscular destruction that may appear in hypothermia, convulsions, and extensive exertions.

Ketones:  Ketonuria appears when there is an increased use of fat instead of carbohydrate for metabolism.  Conditions of ketonuria include diabetes mellitus, vomiting, inadequate intake of carbohydrates due to starvation or weight reduction, or pregnancy.

Nitrite:  Bacteria, specifically gram negatives, are detected by this nitrite reducing reaction.  In order for the reaction to take place there must be adequate dietary nitrates, and the urine must be in the bladder at least four hours for the bacteria to react with nitrate for a positive reaction.  Unusually colored urine due to medication or dyes can interfere with this reaction.

Leukocytes:  The presence of white blood cells is an indicator of inflammation.  Lysed and intact WBCs are detected.

Specific Gravity:  Specific gravity is a measure of the dissolved substances present in the urine.  Specific gravity is one measure of the concentrating and diluting ability of the kidneys and hydration status of the patient.

Ascorbic Acid:  Vitamin C is used to treat Vitamin C deficiency.  Vitamin C deficiency can lead to scurvy.  Large amounts of Ascorbic Acid can affect urine sugar and hemoglobin levels.

IX. Result reporting

UARM- a microscopic will be always be done

UARWC- will reflex to culture if nitrites are positive, bacteria >1+

 WBC  >5/HPF



UAR-Will reflex to microscopic with positive blood, protein or leukocyte         esterase


A normal sample that does not need a microscopic examination will be transmitted to the host computer and will not auto verify.

Glucose is reported as NORM, 50, 150, 500,>=1000 mg/dl

Protein Neg, 30, 100,>=500 mg/dl

Ketones are graded Neg, 1, 2, 3+

Blood is graded Neg, 1, 2, 3+

Nitrites are reported semi-quantitatively as Neg, Pos

Leukocyte esterase is graded Neg, 1, 2, 3+

Bilirubin is graded as Neg, 1, 2, 3+

Urobilinogen is reported as NORM, 2, 4, 8, 12 mg/dl

pH is reported in quantitative units 5, 6,7,8,9

Specific Gravity is reported by test strip pad in .005 increments from 1.000 to 1.035.

Clarity is reported as Clear hazy cloudy 1, 2, 3+, bloody

Color is obtained from the compensation pad of the test strip

Ascorbic Acid is reported as Neg, 2, 40 mg/dl

X.
EXPECTED RESULTS:

	Bilirubin
	No bilirubin is detected in normal urine

	Urobilinogen
	Urobilinogen is normally present (up to 2 mg/dL) in urine.  A 2mg/dL result is at the transition from normal to abnormal and further investigation is recommended.

	Ketones
	Ketones are not normally detected in the urine of healthy individuals.  Detectable levels of ketones may be expected in the following conditions: starvation, diabetes mellitus, digestive disturbances, dietary imbalance, eclampsia, prolonged vomiting and diarrhea.

	Ascorbic Acid
	Concentrations ≥20 mg/dL can be expected to cause strong interference in the reactions testing for glucose, nitrite and blood.

	Glucose
	A small amount of glucose (up to 20 mg/dL glucose) may be present in normal urine, but should fall below the detectable sensitivity of this test.  Therefore, due to the sensitivity level established for this test, any positive reaction should be investigated.

	Protein
	Normally, no protein is detectable in the urine.  Therefore, a color change from yellow to green (≥30 mg/dL) protein) is considered pathological and should be investigated, especially when persistent.

	Blood
	Any positive reaction should be investigated.



	pH
	Typical first morning urines from healthy individuals have an average pH value of pH 5 to 6.  The full range of normal and abnormal urines may be 5.0-9.0.

	Nitrite
	This test responds to urinary nitrite levels of 0.1 mg/dL by developing a faint pink color. Normal urine contains no nitrites.  However, a negative result does not rule out a urinary tract infection.

	Leukocytes
	Normal urine specimens should not produce a positive result.  Cell lysis intensifies the color response, particularly in the region of the maximum analytical sensitivity.

	Specific Gravity
	The normal range for randomly collected urines is 1.003 to 1.035, with the exception in cases of excess hydration where the readings may be as low as 1.001.  The normal range for a 24-hour urine collection is 1.015 to 1.025.


XV.
training   
	Role
	Training Needed

	Management
	Read

	Designated Employees
	Knowledge Check


XVI.
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iv. Iris Operators manual, Rev B 11/2/2011
XVII.
REFERENCE RANGES:


Chemistry Results 

UNITS
Glucose


Neg

Protein, Qualitative

Neg

Bilirubin


Neg


Urobilinogen


Norm

PH



5.0 – 8.0

Blood



Neg

Ketones


Neg

Nitrite



Neg

Leukocyte Esterase

Neg

Clarity



Clear

Specific Gravity

1.002 – 1.030

Color



Yellow

Microscopy Results

WBC



M/F -0-5
/HPF


RBC



M/F- 0-2
/HPF


Bacteria 


None 

Epithelial Cells

Squamous 


0-3+

Transitional 


0-1+

Renal 



None 
 

Casts

Hyaline Casts

0 - 2
/LPF

 
Granular Casts

0
/LPF


Cellular Casts

0
/LPF


WBC Cast

0
/LPF


RBC Cast


0
/LPF


Waxy Cast


0
/LPF


Fatty Cast


0
/LPF


Epi Cell Cast


0
/LPF
Crystals

Amorphous Crystals
None

Calcium Oxalate 

None
 

 Leucine Crystals

None 
 


Cystine Crystals

None 


Tyrosine Crystals

None 


Miscellaneous Particles

Yeast



None 
 


WBC Clumps

None 
 


Oval Fat Body

None 
 

Trichomonas


None 

 
Mucus



None
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