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    PROCEDURE NO. 32 00 09

HEMOCUE WBC COUNTS PROTOCOL
HEMOCUE WBC ANALYZER
PRINCIPLE:

The HemoCue WBC system is indicated for use for quantitative determination of white blood cell (WBC) count in capillary or venous whole blood.  It has been further validated for the quantitative determination of WBC count in cellular suspensions created from human tissue and fluids being prepared for immunophenotyping by flow cytometry.  The HemoCue WBC Analyzer is only to be used with HemoCue WBC Microcuvettes.  A hemolyzing agent lyses the red cells in the microcuvette and a staining agent colors the white cells.  An image is taken of the stained white cells and the number of cells is counted by image analysis in the analyzer.  Approximately 10 µl of sample is drawn into the cavity of the microcuvette which acts as the sample container and reaction chamber.  Once the microcuvette is placed in the analyzer, a result is yielded within three (3) minutes.  The system was designed to establish agreement with the manual light microscopy method for white blood cell count and has been validated in direct comparison to manual mode of the Beckman Coulter LH750 and LH780 Hematology analyzers.  The measuring range for the analyzer is 0.3-30.0 x 109 cells per liter (300-30,000 cells/µl).  Results above the measuring range are displayed as HHH and those below the range are displayed as LLL.  The limit of blank was determined by the manufacturer to be 0.06 x 109 cells/liter (60 cells/µl).  There is no reference range listed for use, as the result is not reported for direct patient care.  The WBC count of the cellular suspension is used to create an appropriate ratio of cells to staining antibody in the flow cytometry testing.
REAGENTS / SUPPLIES / EQUIPMENT:

1. HemoCue® WBC System Analyzer
2. HemoCue® WBC Analyzer Controls.  Fisher HealthCare Catalog # 22-601-0179 (HemoCue WBC00S).

3. HemoCue® WBC Analyzer Microcuvettes.  Fisher HealthCare Catalog # 22-601-018 (HemoCue 113003).

4. HemoCue® WBC Analyzer Cleaner Swabs.  Fisher HealthCare Catalog # 22-601-020 (HemoCue 139130).
5. 1:1 DPBS/Stain Buffer Solution (See Immunophenotyping 32-00-01 for details)
6. Lint-free tissue / task wipes (various brands available)
7. Transfer pipette

8. Parafilm or other hydrophobic material 

QUALITY CONTROL:

The HemoCue WBC analyzer has an internal quality control or “self-test” that is performed each time the instrument is turned on to verify performance.  The analyzer will indicate when it is ready to perform after passing the “self-test”.  An error code (Err61) will appear if the “self-test” fails.  The analyzer should be power-cycled on each testing day, so that the “self-test” is performed.

There are several additional internal QC steps taken by the analyzer to verify the operator’s ability to handle the microcuvette and apply the sample correctly.  Error codes can be found in the instrument manual, along with how to troubleshoot and resolve the issue.

External control material is run on every testing day.  Two quantitative levels should be tested from the provided “Low, Normal, and High” WBC control material.  The materials are rotated throughout the month to cover all levels equally.  It is not necessary to run all three levels on testing days unless investigating measurement concerns.  Control material is an assayed and stabilized whole blood material that provides a method to monitor the performance of the analyzer.  Each level of control will have an associated mean with provided range.  Each level of material should yield a result within range.  A single failure allows for repeat testing; repeat failures or outlying values prompt investigative action as to why the control has failed.
STORAGE:

Analyzer, microcuvettes, and cleaner swabs are maintained at room temperature (15-35°C).

· Microcuvettes are good for 3 months or 90 days once opened

· Place open date on microcuvette container to track expiration date

· Unopened microcuvette containers are good up to the manufacturer expiration date

· Cleaner swabs are good to manufacturer expiration date

· All items should remain in a space that is <90% non-condensing humidity

HC WBC Controls are maintained in an upright position at 2-8°C when not in use.  

· Vials are to be protected from overheating and from freezing.
· Place open date on vials 

· Opened vials are stable for 30 days provided they are handled appropriately

· Unopened vials are stable through the manufacturer expiration date.
SAMPLE: 

· Room temperature (15-35°C) cell suspension containing manually separated cells 
· Sources may include peripheral blood, bone marrow aspirates, body fluids, solid tissue and fine-needle aspirates
· If suspension has been refrigerated, allow to come to room temperature prior to mixing and testing
PROCEDURE: 

1. Press the power button until the screen is activated and all the symbols appear.
a. Make sure the cuvette moving arm is in the load positive (out of the analyzer) and that the cuvette holder is in place.

b. If the instrument was left on, power it off by pressing and holding the power button until the display turns off.  Allow the instrument to sit for 5-10 minutes and then power it back on.

2. Allow the analyzer to perform its self-test.

3. The instrument is ready to use when there are three flashing dashes and the HemoCue symbol ([image: image1.png]


).
4. Remove a HemoCue microcuvette from its container and document the flow case on the measurement log or the appropriate QC on the QC log.
5. Using a transfer pipet, place a drop of well-mixed cell suspension on a hydrophobic surface.

6. Touch the rounded edge to the sample drop and allow the microcuvette to fill in one continuous step.  See image below.
a. If the microcuvette is filled from the point, verify that the entire field is solidly filled prior to performing the measurement.  Touch at the rounded edge showed more consistent filling during validation.





7. Wipe excess suspension from the outside of the microcuvette with the lint-free wipe, taking care not to touch the open end of the microcuvette.

8. Verify that there are no bubbles in the measurement field.

9. Place the microcuvette into the cuvette holder as start the measurement as soon as possible.  Do not measure the sample if the microcuvette was loaded >1 minute prior.

10. Gently slide the cuvette moving arm so that the microcuvette is loaded into the analyzer for measurement.  

11. The measurement will start automatically, and an hourglass symbol will be displayed along three fixed dashes and the HemoCue symbol.

12. After approximately three (3) minutes, the WBC value will be displayed.  Document the value on the measurement log.

a. If the value of “LLL” is displayed, no further measurement is necessary.

b. If the value is anywhere in the reportable range – 0.3-30.0 x 103 cells/ ul, no further measurement is necessary.

c. If the value of “HHH” is displayed, create a 1:4 dilution of the cellular suspension in cell wash buffer (1:1 DPBS: Stain Buffer) and test the dilution with a new microcuvette per steps 5-11.  Document steps taken on sample log.  An example would be to use 25 ul of well-mixed cell suspension plus 75 ul of 1:1 solution.
13. Slide the cuvette moving arm back out of the analyzer and discard the microcuvette in a sharps/biohazard container.  Do not refill or reuse any microcuvette.
14. Power off the instrument at the end of the testing day.
MAINTENANCE:

· Daily

· With the analyzer off, remove the cuvette holder and wipe it off with 70% ethanol.  Allow to fully dry (~15 minutes) before placing back on the analyzer.
· Clean the cover of the analyzer with 70% ethanol.  Allow to dry before powering on the instrument.
· As Needed

· Optical cleaning – usually prompted by Err30 
· Turn off the analyzer and make sure the cuvette moving arm is in the load position.
· Open a fresh HemoCue Cleaner WBC swab with the logo facing upwards.
· Push the Cleaner as far as possible into the opening of the optic unit.
· Move the Cleaner back and forth along the cuvette holder 5-10 times.  This is an in and out motion.
· Remove the cuvette holder and move the Cleaner side to side (left-right motion) 5-10 times.
· If at any time the Cleaner is visibly soiled, stop using it and open a fresh one to finish the cleaning.
· Wait 15 minutes before powering on the instrument to continue testing.
CRITICAL POINTS:

1. The measurement needs to be started no later than one (1) minute after filling the microcuvette.

a. If another sample is being tested, do not pre-fill a new microcuvette, as the read time is three (3) minutes.

2. Patient samples with >2% nucleated red blood cells (NRBCs) may give a falsely elevated white blood cell count.

3. Refrigerated suspensions may be too viscous for accurate readings, allow sample to come to room temperature before testing.

4. Do not assay partially filled microcuvettes.
5. Dilute highly cellular suspensions in 1:1 DPBS:Stain Buffer solution prior to retesting.
6. Treat all samples with care, as infectious biohazard material.

DECISION CRITERIA:

1. Indications of deterioration in control material include unacceptable measurements through repeated testing, very dark red supernatant, and/or material that does not have the appearance of whole blood when mixed (e.g. clots/precipitate).  Do not use product if deterioration is suspected.

2. If after making the 1:4 dilution for the HHH value measurement, a LLL value is received: make a 1:2 dilution of the cell suspension and attempt a final measurement.  When the sample is over diluted, the value will be out of range.
REFERENCES:

· HemoCue® WBC Operating Manual – Version 903001 140726 US/CFR 
· HC WBC Hematology Controls Kit Insert – R&D Systems, Inc. AIS132-005 Revision 11/2014.
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