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Serous Fluid Cell Count & Differential

Pleural, Pericardial, Peritoneal Fluids 

Manual and Automated Method

Principle:

Fluid in the pleural, pericardial, or peritoneal cavity form on the basis of plasma ultrafiltration and is called serous fluid.  Fluid formation is simultaneously controlled by four factors (1) the permeability of the capillaries in the parietal membrane; (2) the hydrostatic pressure in these capillaries; (3) the colloid osmotic pressure produced by the presence of plasma proteins within the capillaries; and (4) the absorption of fluid by the lymphatic system.

Effusions can be either transudates or exudates.  Classification is based upon appearance, leukocyte count, total protein concentration, albumin concentration and cholesterol concentration.  Hematology performs the leukocyte count and differential.

 A total nucleated count and red blood cell count are commonly run on the XN analyzer but can be performed by the hemacytometer method if necessary.  The differential is performed on a Wright’s stained smear.
Clinical Significance:

Microscopic examinations are performed to aid the physician in identifying the type of effusion present and determining its cause.

Specimen:

Specimen is obtained by paracentesis and can be any of the following:

· Peritoneal fluid (ascites)

· Pleural fluid

· Pericardial fluid

1 ml minimum of fluid should be transported to the laboratory as soon as possible to eliminate potential chemical and cellular changes.  A body fluid work sheet should accompany the specimen.  Upon completion of testing, store specimen at 2-8° C for 7 days.

Reagents:

Wright’s stain

Protocol Stain Pack

Nerl Saline
Instrumentation/Equipment:

1. Cytocentrifuge Cups and Pads

2. Microscope

3. Capillary tubes

4. Pipette

5. Slides

6. Cytocentrifuge

7. Hemacytometer Counting Chamber and Cover Glass

8. Warmed view box,opt.
9. Cell Counter

10. Sysmex SP-10

11. Hema-Tek2000

12.  Sysmex XN-3000  hematology analyzer

13. Glass test tubes
14. Wright’s stain

15. Saline

16. Haematokrit 200 centrifuge

Calibration:
The automated Sysmex XN-3000 is calibrated twice yearly to ensure accuracy of the system.  An ongoing verification of calibration is done by hematology technical staff by review and documentation fo commercial control.  If a potential problem is noted, re-calibration will be performed by following the procedure located in the Sysmex “XN-3000 Instructions for Use” manual (Chapter 12). 
Quality Control

When running body fluid on the XN analyzer:  Quality control is performed in order to monitor analyzer performance. XN CHECK BF control levels 1 and 2 will be run by technical staff in the Manual BF mode as needed before patient samples are processed. Performed once every 24 hours of patient testing.  See UPPM HEMO procedure 20 on how to run BF controls on the XN.

For performing manual body fluid counts:

Level 2 Quantrimetrix Control:  Perform once per 8 hours of patient testing.

Plate the Level 2 Control directly onto the hemacytometer and count both WBC’s and RBC’s on the 4 corner squares on both sides of the hemacytometer.  Calculate and record results on the Hemocytometer & Cell Count Control Document.
 With each patient testing:  Correlate the number of cells seen on the slide to the cell count.  The proportion of RBC’s and WBC’s as well as the number of cells seen are QC checks.  If there is any discrepancy, repeat both the cell count and the preparation of the smear.

Nerl Saline:  When using for dilution perform background check microscopically with slide and coverslip once per day of patient testing, observe for contamination.  Document on Hemocytometer & Cell Count Control Document.
DCL Cell Pack:  This is used for making dilutions when specimens are run on the XN analyzer.  A portion of this must be run in the BF mode, prior to analyzing the specimen you are diluting it with.  Observe for contamination.
Procedure
I.  Cell Counts

SPECIMEN PREPARATION:  All specimens must go to Microbiology first for proper routing and paper work.  Microbiology will place the volume and description for each tube submitted on the worksheet.  If this has not been done, check with Microbiology before beginning processing to insure proper information on worksheet.

All body fluids of this type can be run on the XN analyzer provided the counts are within the linearity of the instrument. If specimen counts exceed the linearity of the analyzer, appropriate dilutions must be made.  Follow the XN operating procedure when running body fluids on the analyzer. When cell counts are below instrument linearity, the results may be reported as less than (<) the linearity posted on the analyzer. When cell counts are above linearity, the specimen must be diluted and repeated in order to obtain results within the reportable range of the analyzer.  Multiply the instrument results by the dilution factor to obtain the reportable result.

 Also, remember to test a portion of your diluting fluid in the BF mode on the XN when indicated, and check the results to make sure there isn’t any contamination.

When counting using the hemacytometer method:

1. Mix specimen well.

2. Observe the clarity of the specimen to aid you in determining what dilution, if any, to use. 

a. If clear, charge both sides of the hemacytometer directly with the fluid using a capillary tube.  

b. If cloudy, perform a dilution using Nerl saline.

3. Charge both sides of the hemacytometer.

4. Allow cells to settle for 5 minutes.

5. Perform both a WBC and a RBC enumeration.  

a. a. Count the number of cells, differentiating RBC’s and WBC’s, in the 4 corner squares on both sides (8sqmm).  Document the cell counts on the Body Fluid Worksheet (under number 5, Cell Count).f the count is high, count the central square on both sides (2sqmm).  

b. The counts must agree from one side to the other within 15%. 

c.  If the counts do not agree re-plate the hemacytometer, and recount.

6. Calculate the RBC and WBC using the following formula:



Count =total # cells X depth (10) x dilution





total # sqmm counted

II.  Differential
1. Prepare 1 or 2 cytospin smears.  To prepare a cytospin smear:

a. Write name and container ID in pencil.  If there is room, also write the specimen type.  
b. Place filter paper on slide with frosted side facing the filter.  Be sure filter is square with the bottom of the slide (opposite end of the frosted area).  

c. On the back of the slide, take a felt tip pen (Sharpie) and mark around the opening in the filter.

d. Place slide and filter in the holder with the frosted side facing out and at the top

e. Place the cup piece next to the filter paper and snap in place (slide-filter-cup).

f. Place cup-assembly in Cytocentrifuge.  Be sure to balance with another cup-assembly.

g. Place 2-4 drops of well mixed fluid into the cup.  Place a cap on the cup.

h. Close the lid on the centrifuge and press “MODE” to start the spin.  The speed should be set at 7 and the time at 10.  Centrifuge will buzz at completion of spin cycle.  

i. Remove the cup-assembly from the centrifuge.  Disassemble, throwing cup, holder and filter in the red biohazard container.

2. Dry slide(s) thoroughly.  To enhance drying, place slide on a warm view box.

3. Stain slides with Wright’s stain by placing on the stainer.

4. Scan the slide for malignant cells under 10X power.  

5. Perform a leukocyte differential cell count using 50X and/or 100X oil.  Include monocytes, macrophages/histiocytes and mesothelial cells under mononuclears. 

a.  Solid tumor malignant cells should not be included in the differential, rather footnoted as being present. 

b.  If abnormal cells (tumor cells, immature cells) are present, take to a pathologist for review prior to verification.  This will allow for appropriate correlation with other ancillary tests (ex. Cytology)
6. Correlate the number of cells seen on the slide to the cell count.  

a. The proportion of RBC’s and WBC’s as well as the number of cells seen are QC checks. 

b.  If there is any discrepancy, repeat both the cell count and the preparation of the cytospin.

7. Place remaining specimen in the refrigerator unless needed for Serology and/or Chemistry.

Calculations:


Count =total  # cells X depth (10) X dilution 




total # sqmm counted

Reporting Results:
1. Report out in LIS.

2. If abnormal cells are present, take/leave for Path Review prior to verification.  If cytology is also ordered I nform pathologist.
3.  Manual Hct may be ordered on some specimens.  For those crits that are less     2.0% turn as <2.0
Procedural Notes/Problem-Solving Tips:

1. Footnote any body fluid that has a clot, clumped cells, or other debris present; indicate that the counts may be inaccurate.

2. A reference interval has not been established for this test on the supplied specimen type.  Please integrate test results into the context of the patient’s clinical condition for interpretation.

3. Document cell counts on Body Fluid Worksheet.
References:

1. “Clinical Diagnosis”, Davidson & Henry, W.B. Saunders, 18th Edition.
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3. “Diagnostic Hematology”, Rodak, W.B. Saunders, 1995
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