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Policy Statement

     The iQ200 Automated Urinalysis System (iQ System) is an in-vitro diagnostic system. The system is composed of the iChem VELOCITY Urine Chemistry Analyzer and the iQ Urine Microscopy Module.   The iQ System provides a fully integrated, automated chemical and microscopic analysis of urine.  The VELOCITY performs the chemistry panel, determines the specific gravity, color and clarity of a urine specimen.  

     The iQ performs the microscopic portion of the urinalysis and provides a quantitative or qualitative counts of formed elements such as cells, casts, crystals, and organisms.  The iQ Series photographs particles as they are passed in front of a digital camera.  The images are classified, counted and stored for verification by the user. The workstation consists of a computer that is interfaced with the VELOCITY chemistry analyzer and the iQ microscopy modules.  After verification the results may be sent to the host computer and/or printed.
Purpose or Reason for Policy
iChem Velocity Urine Chemistry Analyzer (Principle):

     The iChem VELOCITY is a urine chemistry analyzer that measures the chemical constituents of the urine using iChem strips, which are read by a wavelength reflectance system.  The iChem strips consist of a plastic strip containing nine (9) pads impregnated with chemicals specific for the determination of a particular constituent. 

     The nine analytes measured are: glucose, protein, bilirubin, urobilinogen, pH, blood, ketones, nitrite, leukocytes esterase, ascorbic acid and a color compensation pad.  A color compensation pad is included on the strip to compensate for the natural color of urine and its effect on the color of the reaction pads.  

     Test strips are placed onto a strip conveyor system by a mechanical extractor.  The sample probe mixes the sample, aspirates an aliquot of urine, assesses specific gravity, color and clarity and dispenses urine onto each reagent pad.  At defined wavelengths, the iChem VELOCITY analyzes the color changes and the intensity of reflected light from the reaction pads.  These measurements are used to calculate clinically meaningful results. 
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iChem VELOCITY Dipstick Chemical Reactions:

	Bilirubin
	This test is based on the coupling of bilirubin and diazonium salt in an acidic medium.  A pinkish tan color proportional to bilirubin concentration is generated.

	Urobilinogen
	This test is based on the coupling reaction of urobilinogen with a stable diazonium slat in buffer.  A pink to red color proportional to the urobilinogen concentration is generated.

	Ketone
	This test is based on Legal’s method in which the test pad contains sodium nitroprusside and glycine in an alkaline medium.  A violet color proportional to methylketone is generated.

	Ascorbic Acid
	This test is based on Tillman’s reaction in which the presence of ascorbic acid leads to the decolorization of the pad from gray-blue to orange. 

	Glucose
	This two-step enzymatic reaction uses glucose oxidase, peroxidase and a chromogen. Glucose oxidase catalyzes the formation of gluconic acid and hydrogen peroxide via the oxidation of glucose. Peroxidase then catalyzes the reaction of hydrogen peroxide with a chromogen via the oxidation of chromogen to colors ranging between green and gray-blue.

	Protein
	This test is based on the “protein error of pH indicators” on the green color developed from the presence of protein.  This dye-binding is particularly strong with albumin. 

	Blood
	This pseudo-enzymatic test contains organic peroxide and a chromogen.  The peroxidase effect of hemoglobin and myoglobin causes a color change to green.

	pH
	This test contains a mixed indicator which assures a marked change in color between pH5 and pH9.  Colors range from orange through yellow and green to cyan.

	Nitrite
	This test is based on modified Griess reaction in which nitrite in the urine reacts with amide to form a diazonium compound.  The subsequent coupling reaction yields a pink color in the presence of nitrite.  Some Gram positive and non nitrite-forming bacteria are not detected in this test.

	Leukocytes
	This enzymatic test pad contains an indoxyl ester and a diazonium salt. Granulocyte esterases react with indoxyl ester and diazonium salt to generate a violet color.


iQ Series (Principle): 

The microscopic portion of a routine urinalysis is performed on the iQ.  The iQ 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 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 frames per sample.  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 workstation monitor for verification.
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Workstation:

At the workstation monitor, specimen results are verified.  During the verification process, individual images may be displayed.  The operator may manually reclassify images when necessary and in accordance with the laboratory's policy.  Unclassified crystals (UNCX), unclassified casts (UNCC), and non-squamous epithelial cells (NSE) may be further sub-classified during the verification process.  Once the verification process has been completed and "ACCEPT" has been chosen, the resultswill be sent to the LIS, and printer.  
Procedures
REAGENTS AND SUPPLIES:

1. iChem Wash Solution and Wash Filter: 4/ bottles/case.  Use daily.  Room Temperature. Stable 

unopened until expiration date on bottle.  Open stability 3 months.
2. iChem VELOCITY Strips:  Bottle of 100 strips; Use daily.  Room Temperature.  Stable unopened until expiration date on bottle.  Open vial stability 5 days.  Stability on analyzer 24 hrs.

3. IRISpec CA/CB/CC controls: 9 bottles (3 bottles of each control); 2 ml of each per day.  Use daily.  Refrigerate 2-8ºC.  Unopened stability until expiration date on bottle.  Bring poured aliquot to room temperature before use.  Open stability 15 days.  Record open and/or expiration date on bottle.
4.  iChem VELOCITY CalCheck Kit (Strips):  2 vials/kit; 1 vial/quarter; single use only.  Use quarterly.  Room Temperature.  Stable unopened until expiration date on bottle.  
5. iChem VELOCITY CalChek Kit (Liquid):  1 set/kit;  set/quarter; single use only (can re-use within 8 hours).  Use quarterly.  Room Temperature.  Stable unopened until expiration date on bottle.  Open vial stability 8 hours.
 6. iQ  Lamina: 7 liters per bottle; an isotonic fluid used to stabilize the flow in the focal plane of the 
     microscope objective and to hydrodynamically orient the particles so that their largest profile is toward 
     the microscope during image capture.  Stored at room temperature is stable until the expiration date 
     on the container.  Note: There is a filter in each case of four iQ Lamina bottles.  Change the filter 
     when replacing the first iQ Lamina bottle from a new case, i.e., every fourth bottle.

 7. Iris Cleanser: 425 ml/bottle; ultra-pure, particle-free hypochlorite solution used to cleanse the 
     instrument.  Stored at room temperature is stable until the expiration date on the container.

 8. Iris Diluent: 425 ml/bottle; an isotonic, particle-free fluid used to dilute specimens and rinse the 
     instrument after Iris System Cleanser.  Stored at room temperature is stable until the expiration date 
     on the container.
 9. iQ  Calibrator:  125 mL/bottle; ready to use bottles of suspended fixed human red blood cells in a 
     particulate-free, buffered, isotonically balanced solution. Store unopened bottles at 2 - 8°C.  Stable 
     until the expiration date on the bottle.  Opened bottles expire within 24 hours. Note: Calibrator must be 
     brought to room temperature before use.  Lot-specific barcodes are supplied with this material and 
     must be used when performing a calibration. 

10. iQ Positive, iQ Negative Controls and iQ Focus Set: 125 mL/bottle;  ready to use bottles of 
     suspended fixed human red blood cells in a particulate-free, buffered, isotonically balanced solution.  
     Store unopened bottles at 2 - 8°C are stable until the expiration date on the bottle.  Opened bottles 
     expire in 30 days. Note: Controls must be brought to room temperature before use.  Lot-specific 
     barcodes are supplied with these materials and must be used when running QC. 
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11. Sample Tubes: 16 x 100 mm round bottom plastic (polystyrene) or glass tubes, or Kova tubes.      

      Glass should be used for control material.

12. Sample Racks/Routine Racks: used to hold specimens for processing through the instrument.  They 
     are silk-screened with barcodes representing numbers from 1 - 9 and have the corresponding number 
     on the opposite end.  They also have black lines across the front representing 3 and 6 mL fill marks.

13. iQ Calibrator Rack: used for monthly maintenance on the iQ Series.  The rack is kept in the drawer 
      underneath the analyzer, as not to be confused with any other rack.

14. QC Racks/Maintenance Rack- used for Chemistry and Microscopy QC: one for the VELOCITY-
      module  and one for the iQ Series module.  CA must be run in position 8,  CB in position 9 and CC in 

      position 10 on the VELOCITY QC rack. The iQ Series QC rack is used for daily maintenance and 
      Quality Control.  

15. Barcode Labels are generated by the LIS system and are used to identify a patient sample.  

16. Dilution Barcode Labels- secondary barcodes are available for 1:1, 1:2 and 1:6 dilutions on the iQ 
      Series module.  Any specimen that has been diluted must havea dilution barcode in order for the iQ 
      Series module to process results accurately [exception: Manual Orders].  Check the list of dilutions 
      posted on the  left side of the iQ instrument to determine which barcode label translates to which 
      dilution.
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SPECIMEN COLLECTION AND HANDLING:

No special preparation is necessary for a routine urine specimen.  The patient should be educated on how to collect a clean catch urine specimen.  Refer to Clean Catch Urine Specimen Collection Procedure.   Follow the appropriate procedure for other urine collection methods (e.g., catheterize, pediatric...).

A fresh, urine collected in a clean, dry, leak proof, disposable container is preferred.  The specimen should be free of fecal contamination and contain no bathroom tissue or other foreign materials.  A "clean catch" urine is recommended to prevent the possibility of a positive leukocyte test caused by leukocytes external to the renal-urinary system.

To ensure proper identification the specimen container (not the lid) must be labeled with the patient's name, date of birth or medical record number, along with date/time of collection and collectors initials.  Unlabeled or improperly labeled specimens are not acceptable for testing*  Labeling should take place entirely at the patient’s bedside while utilizing the armband to ensure a correct match between patient and specimen.  Patient identification should be verified before specimen collection.
Urine specimens should be delivered to the laboratory as soon as possible and analyzed within two hours of collection time.  Specimens exceeding this time limit are not acceptable for testing.*  Specimens that cannot be analyzed within 2 hours of collection should be refrigerated.  Specimens may be stored for up to 24 hours if refrigerated, however the specimen must be brought to room temperature

before analysis.  All specimens should be handled using the principles of Universal Precautions, due to the potential presence of pathogenic material.

The specimen volume placed on the iQ System must be at least 4 mL.  If testing on the VELOCITY Chemistry module alone, the minimum volume is 3 ml.  If testing on the iQSeries alone, the minimum volume is 3 ml. Do not centrifuge the specimen.
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Specimens exhibiting gross hematuria cannot be tested undiluted on the iQ Series (microscopy module) and not at all on the VELOCITY (chemistry module).  Gross hematuria may cause incorrect results in subsequent samples.

(*See"G:\Lab Procedures\General Lab\Specimen Rejection Procedure.doc and/or G:\Lab Procedures\General Lab\Testing of Rejected Specimens.doc and/or  http://escoop.columbusregional.org/Workfiles/Lab/Lab%20Directory%20of%20Services.pdf)
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CALIBRATION AND CALIBRATION VERIFICATION:

The VELOCITY and the iQ200 modules have separate calibration materials.  Calibrations are performed as a part of the maintenance schedule.

iChem VELOCITY Module Calibration:  

Calibration of wavelengths is performed by IRIS Field Service upon installation and once per year during the Annual Preventive maintenance. Quarterly calibration verification is performed using CalChek Reflectance Strips.  Quarterly calibration verification for specific gravity and color/clarity is performed using liquid CalChek. Refer to the Iris iQ System Maintenance Procedure.

iQ Module Calibration:

The iQ module calibration is performed monthly as part of the iQ Series monthly maintenance schedule.  Refer to the Iris iQ System Maintenance Procedure.
If test system fails calibration and/or calibration verification, repeat.  If calibration still fails, call Beckman IRIS service for assistance.
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QUALITY CONTROL:

Quality control material are to be assayed daily as part of the daily maintenance for both the VELOCITY and the iQ modules.   Refer to the Iris iQ System Maintenance Procedure.

Quality control material for the iQ (automated imaging) Series consists of:

· Positive Control

· Negative Control

· Auto-Focus reagent.

Quality Control material for the VELOCITY consists of:

· CA/CB/CC controls

Dipsticks: 

  - Sticks are checked for reactivity and accuracy daily by running the CA/CB/CC control material.  

  - Control material additionally is tested when a new shipment/new lot number of iChem VELOCITY strips 
     is received.  

Parallel testing between the old shipment or lot number and the new shipment or lot number is performed to ensure that the system is operating within acceptable criteria.  Upper limits, lower limits and target values are encoded within the lot-specific barcodes for the Positive, Negative and Auto-Focus control material.  Quality control material is tested in the same manner and by the personnel as patient samples, and results must fall within the ranges provided by the manufacturer of the material.  QC results are documented and verified for acceptability before reporting results.  Refer to the Iris Maintenance 
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Procedure for corrective action(s) if the values fall outside of the published limits.  QC data is reviewed at least monthly by the supervisor.

TEST PROCEDURE:

INSTRUMENT LOG ON:

  1. Access the Logon menu by clicking on [Instrument] located at the top right of the computer screen.  

  2. Click on the [Logon] button.

  3. Use the pull down menu to select logon from the list (tech). 

  4. Type password (tech) in the password field (remember that the password is case sensitive).  

  5. Click [OK] to log on and close the Logon screen.

  6. Note that the Operator ID appears in the upper left corner of the Instrument screen.

SAMPLE PREPARATION:

  1. Obtain an empty sample Kova tube. 

  2. Mix patient sample.
      NOTE:  Gross Hematuia, use Manual Clinitek for chemistry and a dilution on the iQ.
  3. Place the patient's barcode label on a sample tube. 

     a. Apply the barcode to the tube so that the start of the barcode (not the label edge) is approximately 
        ½inch from the top of the tube.  This leaves room for the dilution label should it be required.

  4. Transfer at least 4 mLs of well-mixed urine specimen into the barcoded tube.

  5. Put the sample tube in position number 1 on the sample rack (Note: The rack's black barcode should 
      be facing to the right).

  6. Position the labeled patient tube so that the barcode is centered between the uprights and facing 
      away from the rack logo (toward the instrument when the rack is placed correctly on the system).

  7. Load up to 10 samples in each rack.

INSTRUMENT OPERATION:

1. Ensure that sufficient supplies and consumables are loaded.

2. Place the sample rack containing specimens on the right side of the Velocity. 

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

4. If the blue [MEASURE] light is on, place the rack in the forward right corner to activate the sensor.  
    This automatically "starts" the instrument. If the Measure light is not on, press the [START] button. 

5. The sample rack will be moved to the barcode reader.  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 module.  

7. The iQ barcode reader reads the specimen barcode.

8. The sample aspirator will mix the sample, aspirate an aliquot and perform the microscopic examination.

9. After sample processing is complete, unload the sample racks from the left side of the iQ sampler. 
   NOTE:  If the specimen is to be run on the iQ Series module ALONE, place the sample rack on the right 
   side of the iQ Series Sampler and press the [START] button on the upper left side of the instrument.   

   The iQ module will process the specimen.

REVIEWING INSTRUMENT TEST RESULTS:

 1. The results must be reviewed at the workstation monitor.

 2. Click on [Work List].  This brings up the Work List screen, which contains all unreleased specimen 
     results.  On this screen, a specimen may be deleted or undeleted.

 3. The default list arrangement order is by: time order (oldest first) with any flagged specimens at the top.
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4. To review a specimen result, double click on the specimen barcode or highlight it, then click on  

     [Specimen] at the top of the screen.  The Results screen for that specimen will be displayed.  On the 
     right side are the chemistry results and on the left are the microscopic results.

 5. The microscopic screen (from left to right) lists the particles, their concentration and a graphic  

     representation of the particle concentration.

     A normal concentration will display a green bar.  An abnormal (user defined)  concentration will display 
     a red bar.  

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

    a) Click on [Review Flagged Specimen].

    b) Then click on  
    c) If "Auto-Release" has been enabled and the only parameter preventing auto-release is the flag, the 
        result will be auto-released as soon as the flag is cleared.  If the specimen results do not meet the 
        laboratory's criteria for auto-release, the specimen will be moved to the Work List in the time slot it 
        would have occupied, had it not had a flag.

    d) It is most efficient to handle all flagged specimens first, then move on to the regular timed list.      

    NOTE:  Because sperm is a viscous (sticky) substance, it is possible that it may temporarily  

    adhere to the inner and outer walls of the sample probe.  As a result, subsequent tubes may 
    contain sperm from a previous specimen. Such carryover can result in a criminally reportable 
    event depending on the age and gender of the individual from which the contaminated  

    sample came from.  To ensure the accuracy and minimize risk there are flags in the software 
    to alert the user of the presence of sperm in a specimen (if auto-classified as sperm) or 
    inform the user when sperm was auto classified in the previous specimen.  These flags serve 
    as reminders for laboratory techs to verify a sample before releasing its results, as flagged 
    samples require operator intervention.  Flags are displayed on the Results Screen.  Techs 
    must acknowledge and take action to clear the flag before verifying results.
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1.  In a sample with a high concentration of sperm, follow with a tube of diluent 

                 run as a Background (only on the iQ) to ensure no sperm will carryover to the next 

                specimen.  Run a second background if appropriate. Document on background sheet,  

                “Clarification of sperm” and retain background sheet in the iQ log book.  

2.  For any specimen considered to be suspicious due to gender and/or age    

                 considerations that may result in a criminally reported event, retrieve the 

                 original specimen container and re-test by manual microscopy to confirm the 

                 presence of sperm.  
                 a. If no sperm are seen (no sperm reported), document internal comment of 

                    confirmation. 

                 b. If sperm are confirmed by microscopic observation (report sperm present), 

                    document “Confirmed by Manual Microscopy Observation” on the report.

    It is good laboratory practice to get a second tech to confirm/witness observations with    

    suspicious samples.

 7. In the Specimen screen, click on the button of the first particle to be verified.
 8. Images of the particles in the selected category will be displayed.  Note: there may be multiple pages 
      of the same particle type.

 9. If the classification of particles is acceptable, continue to verify by clicking on the arrow in the top right 
      corner of the screen.  This takes you to the next set of images.  Clicking on the left arrow takes you to 
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      the previous screen.

10. Continue verifying until you return to the Specimen screen.
12. If everything is acceptable, click on the [ACCEPT] button at the bottom right of the screen.  The 
     results will be transmitted to the LIS.
13. Verify the results in LIS.
SUBCLASSIFYING OR RECLASSIFYING PARTICLES:

 1. In the Specimen screen, click on the button of the first particle to be verified.

 2. Images of the particles in the selected category will be displayed. Note: there may be multiple pages of 
     the same particle type.
 3. If there are images that are incorrectly classified, they may be reclassified if the reclassification will 
     affect the clinical result.

     Example 1: The operator looks at the WBC category and finds 24 images of WBCs and 2 images of 
     artifacts.  Do not take the time to reclassify the artifact as it will not affect the clinical result.  

     Example 2: The operator clicks on BYST and sees 6 images of amorphous crystals or artifacts.  Click 
     on ART and leave the screen.  This removes the BYST category from the report and is appropriate.

 4. Look on the right side of the screen, to locate all the categories.  

 5. To reclassify, click on the particle type category that an image is to be sub-classified or reclassified 
      into.

 6. Then click on the image(s) to be moved.

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

   same space to return the image to the screen.

 8. If images are grouped together, they can be moved at one time. Use the "click and

     drag" feature to move images.  

 9. If all particles in a category must be sub-classified or reclassified into the same category, click on the 
     category that the particles will be sub-classified orreclassified into and then click on arrow in the top 
     right corner of the screen. This will move all images on the screen into the chosen category (indicated 
     by  the lit button on the right).  This saves the time and effort of clicking on the individual images.
10. When images are to be sub-classified or reclassified, but are NOT to be moved to the same category, 
     move the fewest images individually.  Then choose the category for the rest of the images and click on 
     the arrow in the top right corner of 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.  Click on the images that are 
     cellular casts.  They will disappear from the screen.  Then click on the GRAN button.  This will 
     reclassify the remaining particles as granular casts.  Then click on the arrow in the top right corner of 
     the screen. 

11. After a specific particle is sub-classified or reclassified, if the remaining images on the screen are to 
     remain in the original category, click on that category at the upper left corner.  This retains 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.

12. When the verification process is through, return to the Specimen screen by clicking on the Results 
      button at the bottom or by continuing through all of the screens using the right arrow in the top right 
      corner.  

13. Verify the results.  

14. Once all classification is acceptable, click on the [ACCEPT] button at the bottom right of the screen. 

15. Microscopic particles are measured from 0-182/hpf, or 0-2857/lpf
16. Verify the results in the LIS.
BACTERIURIA CHECKLIST

 1. Locate the Bacteriuria Checklist on the Specimen Screen

 2. If any of the following 4 parameters: LEU, Nitrite, WBC, BACT, are abnormal (highlighted in "red"), 
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     there is a possibility that bacteria may be present in the patient's sample.

 3. Look for bacteria within the backgrounds of the WBC, WBCC, SQEP and MUCUS classifications.  The 
     visual quantification is the same as what is used for manual microscopy.  Bacteria can be reported as:

     Rare/ Occ/ Few(1+)/ Moderate(2+)/ Many(3+).

PUTTING SAMPLE ON HOLD

The iQ Series software allows the user to start verifying a sample, and then save all the changes that have been made, without "accepting" the results. This is accomplished by the use of the [Hold] button which is part of the verification screen. The [Hold] button only becomes active after a particle has been reclassified.

 1. In the Specimen screen, click on the button of the first particle to be verified.

 2. Images of the particles in that category will be displayed. Note: there may be multiple pages of the   

     same particle type.

 3. Verify the sample as usual. If you need to leave this specimen before the verification process is 
     complete, click on the [Results] button.

 4. Click on the [Hold] button. This will save the changes that have been made and return this specimen 
     to the Worklist.

 5. When ready to further verify this specimen, highlight it on the Worklist and click on [Specimen].
 6. All changes previously made will still be present. Continue to verify the specimen and click on 
    [ACCEPT] when complete.

MANUAL ORDERS:

The iQ allows the user to use Manual Orders in situations where a barcode is not available (example: LIS
downtime). Patient identification can be entered and rack positions for each sample selected.  Manual Order capability applies to only the iQ Series and not the AX.

 1. From the Instrument Screen, click on [Manual Orders].

 2. Click on the rack button that corresponds to the rack the specimens will be placed in.

 3. Enter:

    a. “Specimen Identifier".

    b. "Fluid Type".  

    c. "Dilution code, (if one is needed).

  4. The fourth field will change to "Run" automatically.

 5. Repeat steps 3-4 for each specimen to be run for the selected sample rack (Note: up to 10 specimens 
     can be entered per rack).

 6. Continue to select additional racks and enter patient information until all have been entered.

 7. Click [OK] to save manual entries or [OK & Print] to save entries and print a worklist.

 8. Return to the Instrument screen. 

 9. Load specified rack with specimens according to the manual order worklist.

10. Run rack on iQ System.

11. Verify specimens as usual.
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DILUTIONS:

Samples that are very dense, very viscous, short in volume (<3ml) or exhibit gross hematuria must be diluted before performing testing on the iQ200 module. 

    * Specimens exhibiting gross hematuria cannot be assayed on the Velocity at all.*
Dense, viscous samples and short sample specimens must be run straight on the AX (or the backup Clinitek) and diluted prior to being run on the iQ200 module. Amorphous samples can be diluted if the chemistry does not match the microscopic result of if there is concern that amorphous crystals are covering other cells. Urine samples that are sent with <3 ml should be diluted so there is a sufficient amount of sample for testing.  
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       *Reminder: Diluted specimens cannot be tested on the AX module.*

Protocol for less than 4 ml of sample:

 3 ml sample:       1 ml for iQ dilution                  2 ml for Velocity Chemistry

 2 ml sample:       1 ml for iQ dilution                  1 ml for Clinitek Chemistry    

 1 ml sample:       250 ul for iQ dilution               750 ul for Clinitek Chemistry

<1 ml sample       QNS for microscopic exam    perform Chemistry on Clinitek

*NOTE: Grossly bloody specimens cannot be tested using the Velocity module.  These specimens will be tested using the backup Clinitek Status method.  The specimen can then be diluted and run on the iQ Series to obtain the microscopy result.
Make all dilutions with Iris Diluent.  Choose one of the following dilutions:
	Dilution

Bar Code
	Dilution
	Urine
	Diluent
	Total
Volume

	1
	1:2
	1 ml
	1 ml
	2 ml

	2
	1:2
	1 ml
	1 ml
	2 ml

	3
	1:2
	1 ml
	1 ml
	2 ml

	4
	1:2
	1 ml
	1 ml
	2 ml

	5
	1:6
	1 ml
	5 ml
	6 ml

	6
	1:6
	1 ml
	5 ml
	6 ml

	7
	1:6
	1 ml
	5 ml
	6 ml

	8
	1:6
	500 ul
	2.5 ml
	3 ml

	9
	1:6
	250 ul
	1250 ul
	1.5 ml


A manual microscopic examination must be performed to confirm the morphology of cells

in a cellular cast.

How to Perform Chemistry Testing and a Microscopic Dilution Using Barcodes:

 (Results for both portions will appear on the Work List together):

 1. Fix identical patient barcodes onto two separate tubes.

 3. Pour 4 mL of well-mixed urine into one of the tubes. 

 4. Place this tube in the Yellow Dilution rack numbered 23.
 5. Run on the Velocity.  Allow the rack to cross to the iQ and travel all the way to the end on the left side.

 6. Label the second tube with an appropriate secondary dilution barcode below the primary barcode.

 7. Prepare the dilution in this tube using Iris diluent. Put tube in any regular rack.
 8. Place the rack with the diluted sample on the iQ Series sampler.

 9. Press [START].

10. The Chemistry and the Microscopic results will merge automatically.

11. Verify results as usual.

How to Perform Chemistry Testing and a Microscopic Dilution when Barcodes are Not Available:

 1. Put the iQ Series Offline.

 2. Obtain two empty sample tubes.

 3. Pour 4 ml of the patient's urine into one tube.
 4. Prepare a dilution in the other tube.

 5. Set the diluted sample aside.

 6. Place the undiluted tube in a specimen rack.

 7. Run on the Velocity
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8. The chemistry results will be displayed in the Work List with an ID-ERROR.

 9. Click on the Instrument screen and click on Manual Orders.

10. Choose the rack number that will be used to run the diluted specimen.

11. Fill in the fields: Specimen Identifier, URN, dilution code number, work order "run".

12. Click OK or OK & Print. 

13. Place the diluted specimen into the designated position within the designated rack.

14. Place on the iQ Series Analyzer and press [START].

15. To merge the Chemistry and Microscopic results, click on ID-ERROR on the Work List screen.

16. The Specimen Screen will show that an ID Flag must be resolved.

17. Click on [Review Flagged Specimen].

18. A pop-up window will appear prompting you to enter a [Specimen Identifier].

19. Enter the same patient's Specimen ID that you entered when creating Manual Orders.

20. Check the [Consolidate Chemistry and Microscopy] check box.

21. Click OK.

22. Click [ACCEPT] to consolidate the two results.

23. Verify the patient's results as usual.

IQ ERROR CODES:

Besides visual inspection of a specimen to determine if a dilution is needed, a sample that has the following alarm displayed on the results in the Results Screen may need a dilution or to be repeated.

 1. SEQUENTIAL FLAGS:

    CAUSE:  The iQ Series instrument checks for ongoing problems by monitoring certain flags.  If any one 
    of the monitored flags occurs in all three of the last samples run, the alarm is raised and testing is 
    halted.  The monitored flags are: FLOW, ILLUMINATION, IMAGE ACQ, LIGHT FLUCTUATION and 
    SHORT SAMPLE.  They are all errors that affect the basic analysis process.  To avoid wasted 
    specimen and iQ Lamina, the instrument will stop until the problem is solved. 

    REMEDY: 

    a. Select "Delete Flagged Specimen" to remove the results from the Work List.

    b. Check the last three sample results in the Work List to determine the error that has caused the 
        sequential flag. 

    c. If the error is IMAGE ACQ, check the connection on the large cable connecting the iQ Series 
        Camera to the Results Processor.  

    d. In all cases: Run an iQ QC rack with Iris System Cleanser, Iris Diluent, iQ Focus, iQ Positive and iQ 
        Negative controls.

 2. FLOW: 

    CAUSE:  The flowcell may be obstructed.  Unless this triggers a Sequential error you may monitor 
    further occurrences and simply re-run the specimen.   

    REMEDY: 

    a. Select "Delete Flagged Specimen" to remove the results from the Work List.

    b. Most samples may simply be re-run, but it is good practice to visually inspect the specimen and 
        determine whether a dilution should be performed and, if so, what dilution to make.

    c. Re-run the sample either "straight" or diluted as appropriate.
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REFERENCE RANGES/ REPORTING RESULTS/ INTERPRETATION OF RESULTS:

Glucose: 
· Expected Values: (Reference Range: Negative mg/dL) A small amount of glucose (up to 20 mg/dL) may be present in the normal urine. The detectable sensitivity of this test has been adjusted to exclude the minute amounts of glucose. Therefore, any positive response should be further evaluated. The presence of glucose in the urine called glucosuria is caused by hyperglycemia or renal condition.  Diabetes mellitus is the most common disease resulting in hyperglycemia.  Renal conditions causing dysfunction of tubular reabsorption of glucose occur in many conditions including pregnancy.
· Report Ranges: Glucose is reported semi-quantitatively as negative, 50 mg/dL (1+), 150 mg/dL (2+), ≥ 500 mg/dL (3+),
· Sensitivity: 20 mg/dL glucose 

· Performance Characteristics: The test pad does not react with other reducing sugars such as fructose and galactose. 

· Limitations: The test pad does not react with other reducing sugars such as fructose and galactose. 

· Limitations: Acetoacetic Acid concentrations of up to 200 mg/dL did not interfere with glucose assay test results (no false negative results). High specific gravity, acidic pH values and gentisic acid may inhibit color formation. Cleaning agents such as hypochlorite and peroxide may lead to false positive results. Ascorbic acid concentrations ≥ 300 mg/dL may interfere with the test. MESNA may produce false positive results. 

Protein:
· Expected Values: (Reference Range: Negative) Normal urine contains very little protein: usually less than 10 mg/dL is excreted. Positive protein results are considered pathological and should be investigated. The presence of protein in urine is often the first indicator 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

· Report Ranges: Protein is reported semi-quantitative as negative, 30 mg/dL (1+), 100 mg/dL (2+), ≥500 mg/dL (3+),

· Sensitivity: 20 mg/dL protein 

· Performance Characteristics: the test pad detects primarily albumin. A negative result does not exclude the presence of other protein molecules such as Bence Jones proteins, globulin and mucoproteins. 

· Limitations: Food dyes such as red beets and therapeutic pigments such as methylene blue and pyridium may mask the coloration of the test pad. Interference may occur with high specific gravity. Interference may also occur with disinfectants, wetting agents and blood substitutes (quartenary ammonium compounds, polyvinylpyrolidone, chlorohexidine). There is no interference from pH 

Bilirubin: 
· Expected Values: (Reference Range: Negative mg/dL)In normal urine, no detectable level of bilirubin should be obtained.  Positive findings should be diagnostically and clinically investigated.  The appearance of urinary bilirubin can be a sign of liver disease or extra-or intra-hepatic biliary obstruction.

· Report Ranges: Bilirubin is reported semi-quantitatively as negative, 2 mg/dLsmall (1+), mod (2+), large (3+) grading
· Sensitivity: 1.8 mg/dL bilirubin 
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· Performance Characteristics: The test is specifically developed for bilirubin. Biliverdin does not react with this test pad. 

· Limitations: Some urine specimens may contain impurities such as food dyes and therapeutic pigments to produce a yellowish or reddish discoloration of the test pad that may lead to the interference. Elevated concentrations of nitrite may inhibit the reaction. Bilirubin is light sensitive and prolonged exposure of urine specimens to light may result in diminished or false negative values. Elevated urobilinogen concentrations may slightly enhance the response of this test pad. Ascorbic acid concentrations ≥ 300 mg/dL may interfere with the test. MESNA concentrations ≥ 1140 mg/dL may cause false negative results. 

Urobilinogen: 

· Expected Values: (Reference Range: Negative mg/dL) In normal urine, urobilinogen is usually present at concentration up to 1 mg/dL. A result of 2 mg/dL represents the transition from normal to abnormal state and the specimen should be investigated further for possible liver disease and hemolytic disorders. 

· Report Ranges: Urobilinogen is reported semi-quantitatively as Negative,2.0 mg/dL(1+), 4.0 mg/dL(2+) 
· Sensitivity: 1.6 mg/dL urobilinogen 

· Performance Characteristics: The diazonium-based test is more specific for urobilinogen than Ehrlich’s reagent based- test. Test strips cannot determine the absence of urobilinogen, which may be significant in biliary obstruction. 

· Limitations: This test is inhibited by elevated concentrations of formaldehyde and nitrite concentrations ≥ 10 mg/dL. Food dyes and medications that have an intrinsic red color in acidic medium such as red beets, azo dyes, phenazopyridine and p-aminobenzoic acid may produce false positive results. Prolonged exposure to light may lead to diminished or false negative values. 

pH: 

· Expected Values: (Reference Range: 4.6 - 8.0)The normal pH of urine can vary between pH 5.0 and pH 9.0.  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.

· Report Range:  pH is measured from 5.0 to 9.0 pH is reported in quantitative pH units in 0.5 increments.  
· Performance Characteristics: pH values are determined in units of 1.0 over the range from 5.0 to 9.0. 

· Limitations: Same as manual. 

Blood: 
· Expected Values: (Reference Range: Negative) Up to 5 erythrocytes/L may be found in normal urine Normal urine contains no detectable hemoglobin.  Urine from menstruating women may contain blood.  A large amount of blood should be clinically investigated. A positive reaction for blood may indicate red cells, hemoglobin, or myoglobinn 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. Very dilute or extremely alkaline urine can also lyse the cells.  Myoglobinuria indicates muscular destruction that may appear in hypothermia, convulsions, and extensive exertions
· Report Ranges: Blood is reported semi-quantitatively as neg, 0.03mg/dL small(1+), 0.2 mg/dL moderate(2+), ≥1 mg/dL  large(3+) grading.
· Sensitivity: 0.02 mg/dL blood. 
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· Performance Characteristics: Intact and lysed red blood cells are both detected by the assay, which contains lysing agents to lyse intact red blood cells releasing hemoglobin. A hemoglobin concentration of 0.015 – 0.062 mg/dL is approximately equivalent to 5 – 20 intact red blood cells per microliter. 

· Limitations: Reducing agents such as ascorbic acid, uric acid, glutathione and gentisic acid may cause false negative results. Samples with a pH of 5 may interfere with the test. Preservatives (formalin) and cleaning agents such as hypochlorite may result in false positives. High concentrations of nitrite can delay the reaction. There is no interference from specific gravity for this test. Ascorbic acid concentrations ≥ 300 mg/dL may interfere with the test. MESNA concentrations ≥ 1140 mg/dL may cause false negative results. 

Ketones:  
· Expected Values: (Reference Range: Negative mg/dL) Detectable amounts of ketone do not appear in the urine of normal specimen. Positive ketone values may result from the following conditions: starvation, dietary imbalance, diabetes mellitus, eclampsia, insulin dosage monitoring, vomiting and other metabolic disorders. 

· Report Ranges: Ketones are reported semi-quantitative as negative, 5 mg/dl trace, 20 mg/dL (1+), 80 mg/dL (2+)

· Sensitivity: 3 mg/dL ketone 

· Performance Characteristics: The test does not measure β-hydroxybutyric acid and is only slightly sensitive to acetone. 

· Limitations: Elevated concentrations of phenylpyruvic acid may interfere with the test pad and produce a variety of colors. Phthaleins and anthraquinone derivatives exhibit a red color in alkaline medium and this may mask the response. Large amounts of levodopa and medications containing sulfhydryl groups may produce atypical color reactions10. MESNA may produce false positive results. 

Nitrite: 
· Expected Values: (Reference Range: Negative)  Normal urine contains no detectable nitrite. However, a negative result does not rule out a urinary tract infection. A nitrite concentration as low as 0.08 mg/dL may be detected and produce a positive result.  Bacteria, specifically gram negative organisms, 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.  A negative result during fasting can occur since nitrates will not be excreted into the urine.  Unusually colored urine due to medication or dyes can interfere with this reaction.

· Report Ranges: Nitrite is reported as negative or positive.  
· Sensitivity: 0.04mg/dL nitrite 

· Performance Characteristics: This test is specific for nitrite. Results may depend on the ability of bacteria to reduce nitrate to nitrite, the number of bacteria and the retention time of the urine in the bladder. 

· Limitations: Food dyes and therapeutic pigments such as red beets and pyridium may cause false positive responses. A negative response in the presence of bacteriuria may be caused by the following: non-nitrite producing microorganisms, low nitrate diet, antibiotic therapy, strong diuresis, or insufficient urinary retention time in the bladder. There is no interference from pH or specific gravity for this test. Ascorbic acid concentrations ≥ 300 mg/dL may interfere with the test. MESNA concentrations ≥ 1140 mg/dL may cause false negative results. 

Leukocytes: 

· Expected Values: (Reference Range: Negative) Normal urine specimen should not produce a positive result.  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 
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· testing for pyuria.  The presence of white blood cells (granulocytes) in the urine is an indicator of inflammation.  Lysed and intact WBCs are detected because both may have produced esterase.

· Report Ranges: Leukocyte esterase is reported semi-quantitative as negative, trace 25 WBCs/uL, 75 WBCs/uL small (1+), 250 WBCs/uL moderate (2+), 500 WBCs/uL large (3+) grading
· Sensitivity: 15 WBCs/μL 

· Performance Characteristics: Leukocyte test detects the presence of esterase in the granulocytic white blood cells. The test result is most frequently accompanied by the presence of bacteria that may or may not produce a nitrite positive reaction. 

· Limitations: False positive results may occur in the presence of preservatives such as formaldehyde and formalin. High concentrations of protein, glucose, cephalexin and gentamicin may diminish the color response. Test results may be positive in the absence of observable cells if the granulocytes have lysed. The test can be negative in the presence of visible leukocytes if they have not lysed and/or are not granulocytes. There is no interference from specific gravity for this test. WBC readings at 75 cells/uL may be increased at pH9. There is no interference from cephalosporins at 11 mg/dL. However, higher concentrations of cephalosporins may interfere with the test. Boric acid concentrations ≥ 500 mg/dL may interfere with the test. MESNA may produce false positive results 

Specific Gravity:

· Expected Values: (Reference Range: 1.001 - 1.035) 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.
· Report Range:  Specific Gravity is reported by refractive index quantitatively with a value to 3 decimal places, ranging from 1.000 to 1.060. in 001 increments.  Specific gravity is physically determined by refractometry in the Urine Chemistry System and is not analyzed by strip chemistry.
Color: 

Color variation can indicate the presence of a disease process, metabolic abnormality, or an ingested food or drug, or the variation simply due to excessive physical activity or stress.  

Clarity:

Substances that cause urine turbidity may be pathologic or non-pathologic.

Microscopic Particles:

Microscopic particles are measured 0-182/HPF, or 0-2857/LPF

· RBCs are reported as cells per HPF

· WBCs are reported as cells per HPF.

· WBC clumps are graded per HPF.

· Bacteria are reported semi-quantitatively per HPF.

· Squamous epithelial cells are enumerated and reported per lpf. 

· Renal, transitional, and cells are usually per HPF.

· Crystals are reported per HPF.

· All casts are enumerated and reported, by type, per lpf.

· Yeast is reported as graded per HPF.

· Sperm is reported as graded per HPF

· Mucus is reported as graded per HPF
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NOTES AND COMMENTS: 

1. Microscopic exam is performed on all Routine, Diagnostic and Reflex Urinalysis tests.

2. Combination of a 3+ Glucose and a 2+ Ketone results is a "Critical Result" and policy for notification.  
    Refer to the Critical Result Reporting Policy.

4. Specimens exhibiting gross hematuria cannot be assayed on the Velocity at all.

5. Diluted specimens cannot be tested on the Velocity module for chemistry analysis.

6. A manual microscopy examination must be performed to confirm morphology of cells in a cellular cast 
    and if trichomonas are suspected.

7. Back-up method for the Iris iQ200 is the Clinitek Status and manual microscopy.
COM.30575
8. Startup, shutdown and troubleshooting procedures are found in the Operator Manual located at the    

    Urinalysis work bench.
REFERENCES:

1. iChem Velocity Operators Manual, rev B 11/02/2011
2. Iris iQ200 Operators Manual, 300-4426 Rev B 08/2006

3. Fundamentals of Urine and Body Fluid Analysis, Nancy A. Brunzel, 2nd edition, 2004
5. NCCLS Urinalysis and Collection, Transportation, and Preservation of Urine Specimens  GP16-A 2001.
Forms/Instruction
NA
Definitions
NA
Signatures
	Written By:
	Susie Fairfax, MT(AMT,HHS)
	Original Date:

Effective Date:
	3/2/2009
November 22, 2010

	Supersedes:


	IRIS iQ200 Automated Urinalysis System Procedure

	CRHS
	Medical Director
	Date

	
	Mett B. Ausley, Jr., MD


	11/24/10

	ACTION
	Signature
	Date

	Revised
	Mett B. Ausley, Jr., MD
	1/31/2012

	Reviewed 
	S. Fairfax, MT
	2/28/2013

	Revised
	Mett B. Ausley, Jr., MD
	10/7/2103

	Revised
	Mett B. Ausley, Jr., MD
	3/18/2015

	Revised
	Mett B. Ausley, Jr., MD
	10/12/2017


	Revision Date
	Revision Description

	3/18/2015
	Revised per switching from the AX to the iChem Velocity chemistry strip reader.

	10/12/2017
	Revised to retain Carryover Background sheet.

	
	


�





Hematology








Page 1 of 16
G:\Lab Procedures\Hematology\Urinalysis & Stool Procedures\Urine Procedures\iQ200\IRIS iQ200 Automated Urinalysis System Procedure.doc

                                                                                                                                  Page 16 of 16

