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Body Fluid Automated Cell Count (iQ200) Procedure

	
Policy Type:  Departmental
  Policy Owner:  Director of Laboratory Services
  Responsible Executive:  VP Operations
	
Policy Contact:  Dir. of Lab., ext. 1787


Policy Statement

The iQ Body Fluids Module is an in-vitro diagnostic device used by a trained observer to examine and count red blood cells and other nucleated cells in cerebrospinal fluid and serous fluids. In addition, bacteria and crystals may be noted as present or absent.  This procedure provides instructions for

performing quantitative body fluid counts for CSF and serous fluid.   

Cerebrospinal fluid analysis is utilized to diagnose meningitis, intracranial hemorrhage, leukemias, malignancies and central nervous system disorders. Serous fluid analysis is ordered by physicians to diagnose infections, hemorrhages, malignancies and other disorders.  Cell count determination is

part of these analyses.
Purpose or Reason for Policy

The iQ Body Fluid Module is a software program that runs on the iQ Series Analyzer and automates body fluid sample handling, capturing particle images in a manner very similar to that of the Urinalysis Application. 

A portion of the diluted specimen is aspirated and is sandwiched between enveloping layers of a suspending fluid.  This fluid positions the specimen exactly within the depth of focus and field of view of the objective lens of a microscope that is coupled to a digital camera.  The camera captures five hundred frames per sample. The pictures are digitized and sent to the instrument processor. The Body Fluids Module uses two aliquots of each specimen.  One aliquot of the specimen is diluted with lyse reagent to lyse the red blood cells in the sample and the other aliquot is diluted with Iris diluent.  The iQ Body Fluids Module reports the number of cells in each of the two aliquots, calling the cells from the diluted aliquot "Total Cells" and the cells from the selectively lysed aliquot "Nucleated Cells." Therefore, the difference in the number of total cells counted in the unlysed sample and the number of nucleated cells counted in the lysed sample represents the number of RBCs present in the specimen.

Particles are initially sorted based on their size, which streamlines the verification process.  After verification is complete the Body Fluids Module creates a report quantifying the number of RBCs and the numberof Nucleated Cells. On the monitor, specimen results are reviewed and verified for artifacts. Once the review has been completed and [Accept] has been chosen, the result swill print.
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Procedures

SPECIMEN COLLECTION AND HANDLING:

Specimen Type: 

CSF and Serous fluid are approved for this assay.  

Criteria for Rejection: 

Refer to "Specimen Rejection" and "Testing of Rejected Specimen(s)" Procedures.  Specimen clotted or grossly hemolyzed; mislabeled/unlabeled specimens will be rejected for testing.

Specimen Transport:  

Nursing will transport specimen at ambient temperature to the laboratory immediately after collection in order to prevent cellular lysis, cellular degeneration and bacterial growth. 

Specimen Stability: 

**Test promptly after delivery**.  Testing must be performed within 1-2 hours of collection.  If testing is delayed, refrigerate specimen and examine ASAP.

AT LEAST 0.5 ML UNDILUTED ORIGINAL SPECIMEN SHOULD ALWAYS BE CONSERVED FOR

MANUAL COUNT IF NECESSARY.  NEVER USE ENTIRE SPECIMEN ON iQ ANLYZER.

REAGENTS, SUPPLIES and MATERIALS:

· iQ Lamina: 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.  The reagent is stored at room temperature and is stable until the expiration date on the container.  

· Iris Diluent: an isotonic, particle-free fluid used to dilute specimens and rinse the instrument.  The Iris Diluent is stored at room temperature and stable until the expiration date on the container.  Note: It is recommended to keep Iris Diluent used for Body Fluid analysis separated from Iris Diluent used for Urinalysis whenever possible.

· Sample Tubes: 10ml plastic conical bottom.

· Calibrated Pipettes: used to measure reagents, control and specimens.  

· Body Fluid QC Rack: Blue rack for body fluid quality controls. 

· Body Fluid Rack: Blue racks that hold patient specimens for processing through the instrument.  [Rack numbers 25, 26 and 27].

· Body Fluid Key Disc: contains software required for processing body fluids.  This disc is always kept in D Drive of the computer.

· iQ Body Fluids Controls: Level I (low) and Level II (high) The controls are packaged with Lot-Specific barcodes for each control level. Controls contain stabilized human red blood cells and simulated white blood cells in a preserved medium.  The simulated WBC's are nucleated avian RBC's.  Body fluid controls must be tested each day that body fluids are tested on the instrument.  Storage is at 2 -10°C.  Do not freeze. Open stability is 30 days. 

· iQ Body Fluids Lysing Reagent: a mild acid solution sufficient to lyse RBC's in solution.  The iQ Body Fluids Lysing Reagent is stored at 2 -8°C. Open stability is 30 days.

· iQ QC Rack: rack used for daily maintenance and QC of the iQ200. Refer to the iQ Series Maintenance Procedure.

CALIBRATION:

The iQ Series module is calibrated monthly as part of the iQ Series monthly maintenance schedule.  Refer to the Iris Maintenance Procedure for instructions.
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QUALITY CONTROL:

Quality control for Urine specimens must be performed daily.  Refer to the iQ Operators Manual for instructions.  Quality Control for Body Fluids, additionally, must be performed every 24 hours (on days when body fluid analyses are performed).  Controls consist of two positive control levels (iQ Body Fluids Level I and Level II) which both contain known levels of red blood cells and nucleated cells.  Each level of 
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QC is processed separately, in the Body Fluids QC rack.  Use a 1:5 dilution and appropriate barcode labels provided with the iQ Body Fluids Controls on tubes in Positions 3 and 4.  Results are stored and Levy-Jennings charts are created.

A background count of the reagents must be performed with each body fluid (or at least on each shift that fluid analyses are performed), using undiluted Iris Diluent and undiluted iQ Body Fluids Lysing Reagents.  The reagent background check is run to ensure that the system reagents (iQ Body Fluids Lysing Reagent and Iris Diluent) have not been contaminated. 
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Background Count Procedure

1. Access [Manual Orders], select appropriate rack and program in 
· Specimen ID: Background

· Fluid Type:  CSF
· Dilution:  0
· Work Order: Run
2. Load a patient body fluids rack (25, 26 or 27) as follows:

   a. Place 3 conical tubes into a patient's Body Fluid rack in Positions 2, 3, and 4.

   b. Pour at least 1.25 ml of Iris Diluent into the conical tubes in Positions 2 and 4.

   c. Pipette or Pour at least 1.25 ml of iQ Body Fluids Lysing Reagent into the conical tube in Position 3.

   d. Place the rack onto the IQ Series analyzer and press [START].

3. After running the rack, click on the Worklist and perform a search to bring up the background  sample.    
4. Review and verify the results in the same manner as a patient specimen [Refer to Test Procedure]. 
    There may be objects with fuzzy outer edges that should be considered artifacts.  

5. After you press [ACCEPT], the results will only appear on the Worklist-not the QC Review and QC 
    Statistics.

6. Print this documentation and retain in iQ200 Log Book.

7. The following are criteria for acceptance:

· If background counts are <3 particles/uL, the background check "passes".
· If background counts are >3, the background check "fails".  Follow instructions below:

                  a. Repeat the background check.

                  b. If the background check still fails, use new reagents and re-run.

                  c. If the background check still fails, contact IRIS Service.

QC Procedure 

 1. Install the Body Fluids Key Disk.    NOTE: The Body Fluids Key Disk must be inserted and remain in 
     the CD-ROM to run QC and Patient Specimens.

 2. Remove controls from the refrigerator.

 3. Obtain the Body Fluids QC (blue) rack.  

 4. Let the controls warm to room temperature [at least 30 minutes] before using.

 5. Mix vials by holding horizontally between the palms of the hands and rolling the vial back and forth for 
     20-30 seconds.  

 6. Mix by gentle inversion to ensure that the cells are suspended. 

 7. Gently invert the vials 8 to 10 times immediately before sampling. 

 8. Use iQ Body Fluids Controls as you would a patient sample.

 9. Place 3 conical tubes in Positions 2, 3 and 4 of the Body Fluids Rack QC rack.

10. Place the BF barcode for Level 1 on the tubes in Positions 3 and 4.

11. Pour at least 1.25 ml of Iris Diluent into the tube in Position 2.

12. Pipette 1000 uL of iQ Body Fluids Lysing Reagent into the tube in Position 3.
13. Pipette 1000 uL of Iris Diluent into the tube in Position 4.

14. Using a Pipettor, remove 250 uL of Control Level I.  Wipe the outside of the pipette tip with a gauze 
      To remove excess Control.  Dispense the Control into the tube in Position 3. NOTE: Hold the pipette 
      tip above the solution and expel the contents.  (DONOT PIPETTE ONTO SIDE OF TUBE).

15. Pipette 250 uL of Control Level I [using the same technique as above] into the tube in Position 4.
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16. Gently mix the tubes in Positions 3 and 4 by tapping on side of hand several times.  

17. Place the rack on the iQ Series and press [START].    NOTE: Controls must be run immediately.

18. When the run is complete, review, as follows:

    - Find control on Worklist

    - Verify results in the same manner as you would a patient [Refer to Test Procedure]. 

    - Move any artifact from the Total and NUCL categories into ART.
    - Move any cells found in the respective ART categories back into Total or NUCL.

      NOTE: Make sure that only artifacts are found in the respective ART classifications.  Any cells seen in 
      these classifications can cause the results to be falsely low and should be moved to the respective 
      cellular classifications.

19. Click [ACCEPT] to accept the results.

20. When the results have been accepted, the QC will be stored in QC Review and QC Statistics.

       a. If values are outside acceptable limits, a Yellow Alarm will appear on the instrument screen, stating 
           that the BF control has failed. 

       b. Repeat the analysis using fresh samples or refer to Failed Body Fluid Controls section below.

       c. No patient body fluid sample can be processed until the control has been repeated and passes.  

           Urines can still be run as long as urine QC passed.

       d. If values continue to be outside acceptable limits, use a new bottle of control.

       e. If values continue to be outside acceptable limits, contact Iris Clinical Support.

21. Repeat the above steps 2 through 23 for control Level II.

Failed Body fluid Controls

If the control fails, a yellow alarm flag will be displayed on the Instrument screen.  If this flag is displayed, body fluid specimens will not run, but urine specimens will not be affected.  The user has the option to re-run the control or a manager can re-verify the results.  If the logged-on user is not a manager, the Accept button will be disabled on released BF QC samples.

1. From the Worklist screen perform a search to bring up the released failed control.

2. From the Found list screen, highlight the control to be reviewed and click [Specimen] button.  The   

    Specimen screen will display the results for the selected control.

3. Review and verify the results by moving all artifacts into their designated ART classification and cells 
    into their proper cell category. 

4. Click [Accept].  The results will be transmitted to the QC Review, QC Statistics.

    NOTE:  Only a manager can re-verify and release a previously run/verified body fluid QC result.    

Quality Control Graphs

  QC Statistics:  

  - Statistics for Body Fluids Control Levels 1 and Level 2 are captured and retained for 31 days for each 
     lot or 100 data points per lot. 

  - The QC Statistics function displays a Levy Jennings chart for the each level of control.  Each control 
    will have a graph for the Nucleated counts.  Record data for the RBC count.

  - Background count information is not stored in this function.

  QC Review: 

  - The QC Review function captures and displays information for Body Fluids Level 1 and Body Fluids 
    Level 2 controls.  

TEST PROCEDURE:

The Body Fluid Key Disk must remain in the CD-ROM for the Body Fluids Moduleto run QC and specimens.

Sample Preparation
Body Fluids specimens are prepared by splitting a patient's sample into two separate aliquots: One that will be diluted with iQ Body Fluids Lysing Reagent; One that will be diluted with Iris Diluent.  
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1. Select proper dilution.  Note the appearance and color of the body fluid.

   The dilution step is extremely important!

   - If the dilution is too low, the result may exceed the reportable range of the iQ Analyzer (10,000/uL) and 
     will require an additional dilution.

   - If the dilution is too high, too few cells may be available for counting.

Dilution Chart

Determine the appropriate dilution for the specimen based on the body fluid type and the appearance of the specimen. Refer to the Recommended Body Fluid Dilution Chart below:

                                _____________CSF ________________    ____________Serous_______________
	Appearance
	Dilution
	Sample
	Lyse/Diluent
	Dilution
	Sample
	Lyse/Diluent

	Clear/Colorless
	1:5
	250 uL
	1000 uL
	1:20
	100 uL
	1900 uL

	Sl Pink/Hazy
	1:10
	150 uL
	1350 uL
	1:20
	100 uL
	1900 uL

	Sl Pink/Cloudy
	1:20
	100 uL
	1900 uL
	1:20
	100 uL
	1900 uL

	Red/Cloudy
	1:50
	30 uL
	1470 uL
	1:50
	50 
	2450 uL

	Bloody/Turbid
	1:100
	15 uL
	14885 uL
	1:100
	20 uL
	1980 uL


2. Place the 2 patient sample tubes in Positions 3 and 4 of a Body Fluid Patient Rack.

Loading and Programming Rack 
 1. Place conical tubes in Positions 2, 3 and 4.

 2. Pipett (at least) 1.25 ml of Iris Diluent into the tube in Position 2.

 3. Using a pipettor, aliquot the appropriate amount of iQ Body Fluids Lysing Reagent (Refer to the 
     Recommended Dilution chart below for proper volumes) into Position 3.  

 4. Using a pipettor, aliquot the appropriate amount of Iris Diluent (Refer to the Recommended Dilution 
     chart below for proper volumes) into Position 4.

    Note: Always add the iQ Body Fluids Lysing Reagent or Iris Diluent to the tube first.  It is very important 
    to add the specimen to the iQ Body Fluids Lysing Reagent or Iris Diluent and not vice versa. 

    Specimens that are added directly to empty tubes can adhere to the wall of the tube, which can prevent 
    them from mixing properly into solution.  For the same reason, it is important not to apply the specimen 
    to the wall of the conical tube.

 5.  Manual Orders:

    a. From the Instrument Screen, click on [Manual Orders].
    b. Click on the rack button that corresponds to the rack the specimens will be placed in (25, 26 or 27).

    c. Enter:

       1. [Specimen Identifier]
       2. [Fluid Type] 

       3. [Dilution code]                                             

    d. The fourth field will change to [Run] automatically.

    e. Click [OK] to save manual entries.  

    f. Return to the [Instrument] screen.

 6. IMMEDIATELY, before placing the rack on the iQ:

    a. Add the specified amount of specimen (Refer to the Recommended Dilution chart for proper  

        volumes) to the iQ Body Fluids Lysing Reagent in Position 3.

    b. Add the specified amount of specimen (Refer to the Recommended Dilution Chart above for proper  

        volumes) to the Iris Diluent in Position 4.

    c. Gently mix the tubes in Positions 3 and 4 by tapping on side of hand several times.

 7. Place loaded rack on the iQ Series.

 8. Press the [START] button located on the upper left side of the iQ Series.

 9. The sample rack will be moved along the sample transport tray, the sample aspirator will mix the 
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     sample, aspirate an aliquot, and take the sample to the flow cell.  The particle images are then 
     captured and sent to the Results/Analysis Processor for analysis.

10. After running the rack, verify and result the specimen.

Reviewing and Re-Classifying Images

1. Highlight "Specimen ID" on the Work List.

2. Click on the "Specimen" button.

    a. This opens the Specimen screen for that specimen, which contains the results from both lysed and 
        diluted specimen aliquots.

    b. The Specimen Screen in the body fluids module shows the aggregate results from the two sample 
         tubes.

 3. To review images, click on the particle name. For example "Total Cells."The initial cell counts are 
     presented on this screen. 

 4. In the "Specimen" screen, reclassify images that do not belong in that category. 

 5. Click the [ART (Total)] button to reclassify images as artifacts. 

    (Note:  Although the Body Fluids Module does allow you to classify images as Bacteria or Crystals, it 
    does not report a concentration for these particles.  

 6. The steps involved in the verification process are the same as in the Urine Module.  (See iQ Series 
     Operator's Manual; Results; Review and Re-classification of Particle Images.)

    a. When verifying cell types, it is important to remember that the selective lysis process can 
        dramatically alter the appearance of cells.

    b. The output available from the iQ Body Fluids Module is the total number of nucleated cells and the 
         total number of RBCs. 

    c. There is no method of classifying the WBCs on the iQ Body Fluids Module.

Reporting Results
After completing the review and reclassification process, a final report is generated by returning to the "Results" screen and clicking on the [Accept] button.  The report indicates the body fluid type tested, specimen identifier, operator, processing information, laboratory notes, and microscopy results.

The count of nucleated cells comes directly from the verified count in the "Nucleated Cells" screen; whereas, the red blood cell count is the result of a calculation that subtracts the number of nucleated cells from the number of total cells.
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Analytical Measurement Range: 
Linearity = 0 to 10,000 cells/uL, both RBCs and nucleated cells.  (Refer to Body Fluid Linearity Validation Studies)

Extended Linearity for the iQ Series Analyzer for body fluid dilutions are as follows:

· 1:5 Dilution = 50,000 cells/uL

· 1:10 Dilution = 100,000 cells/uL

· 1:20 Dilution = 200,000 cells/uL

· 1:50 Dilution = 500,000 cells/uL

· 1:100 Dilution = 1,000,000 cells/uL

When concentrations of RBCs or Nucleated cells exceed the above limits per dilution, further larger dilutions are required as to not exceed the linearity limit.

NOTES AND COMMENTS:

 1. Positions 1 through 5 can accept tubes for procesing during BF anaysis.

 2. Positions 2 through 4 are required.

 3. Position 1:  When testing a body fluid specimen after urine samples, especially a bloody or turbid urine 
     sample, run an additional tube of Iris Diluent in Position 1 for the first body fluid specimen processed.
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 4. Position 5: An additional tube of Iris Diluent may be processed in Position 5 (1.25 ml) in cases where a 
     bloody or turbid body fluid specimen is being run.  This tube is added to ensure that there is no 
     carryover in the next sample tube.

 5. Iris Diagnostics recommends running the Body Fluids specimens and control materials immediately 
     after performing the dilution and mixing.  

 6. If you accidentally place the body fluid rack on the AX-4280 Automated Urine Analyzer, the AX-4280 
     recognizes the rack, and immediately shuttles it over to the iQ Series Analyzer for microscopic 
     analysis. 

 7. Samples must always be run in both Positions 3 and 4, and both tubes must be included in the same 
     run.  If the tube in Position 4 is missing, your sample will be lost.  (If you forget to include the tube in 
     Position 4, you cannot run it by itself later.)
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 8. When clumping/clotting is present in the body fluid specimen, attach the text "Results of fluid 
     cell count may be inaccurate due to clumped/clotted specimen.  Interpret results with caution."  

     to the cell  count report.

 9. Refer to specific Body Fluid Analysis procedure(s) for additional information.

TROUBLESHOOTING:

BFA Not Enabled

Cause: There is no iQ Body Fluids Module Key Disc in the CD-ROM of the PC.

Remedy: The Body Fluids Module Key Disc must be inserted in the iQ Series Analyzer CD-ROM drive at start-up for the iQ Series Analyzer to process body fluids.  The Key Disc must remain in the CD-ROM throughout assaying specimens.

BFA Skipped

Cause:  There is no tube in Position 3 and/or Position 4 of the body fluids rack.

Remedy: Click [Delete Flagged Specimen] in the Results Screen and then click [Accept].  Rerun the specimen with a tube containing the specimen diluted in iQ Body Fluids Lysing Reagent in Position 3 of the body fluid rack, and the specimen diluted with Iris Diluent in Position 4 of the body fluid rack.

Incomplete Selective Lysis

Selective lysis causes RBC's to burst completely; but incomplete lysis due to high concentration of RBCs can leave the outer cell membrane partially intact and create "ghost cell" images that could be misinterpreted if the user is not careful.  These specimens should be re-diluted with a larger

dilution to eliminate ghost cells.

iQ Body Fluids Lysing Reagent is supplied by Iris Diagnostics for the purpose of lysing RBCs, and is designed to minimize incomplete selective lysis and the appearance of ghost cells. iQ Body Fluids Lysing Reagent is the only recommended lysing solution for the iQ Body Fluids Application.

LIMITATIONS AND INTERFERENCES:

1. Body Fluid Controls and specimens must be brought to room temperature and mixed properly to obtain 
    accurate results.

2. The use of proper pipetting technique is essential to obtain accurate results.

3. Fresh samples should be assayed for optimal results.

REFERENCES:

1. IRIS AX-4280 Operators Manual, 700-3093 Rev D.

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.

4. Kjeldsberg, Carl R., M.D., and Knight, Joseph A., M.D.; Body Fluids; 3rd Edition, 1993.

5. Body Fluid Analysis for Chemical Composition; Approved Guideline; CLSI,  April 2006.
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