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SUBJECT:   Body Fluid Cell Count (Manual Method)     
1.0 Scope:
This policy applies to all laboratory employees.
2.0 Policy:
To establish a consistent policy for performing body fluid cell counts, including CSF, synovial fluids, and other serous fluids (e.g. pleural fluid, peritoneal fluid/ascites, and pericardial fluid). Both patient specimens and controls are tested in duplicate.

3.0 Specimen Requirements:

3.1 No special patient preparation is required. 3 ml body fluid in liquid EDTA.       Sample(s) should be brought to the laboratory immediately and technologist notified. 

3.2 No preservatives are required for manual method cell count, however, liquid EDTA or sodium heparin are acceptable anticoagulants. The use of an anticoagulant is recommended for a fluid that might contain high protein or fibrinogen levels (e.g. pleural exudates or synovial fluid).
3.3 Stability: Ideally, testing should be performed within 30 minutes of collection.  Stable 4 hours ambient, 24 hours refrigerated. Frozen specimens are unacceptable. Minimum volume 0.5 ml.

3.4 Rejection: 
3.4.1 Fluids should not be rejected.
3.4.2 If the fluid contains a small clot, add the following free text comment to the COLOR result field stating: Specimen contains a small clot.  This may limit the accuracy of the cell count. Then proceed with the cell count.
3.4.3 If the entire specimen is clotted, then use applicator sticks to gently break up the clot and make a cytospin smear only for pathologist review (RPATG). Cancel the BFCT test in Order Entry, and order a TNP with the following reason: Unable to perform cell count/differential due to clot.
4.0 Reagents, Supplies, & Equipment:
Microscope

Hemocytometer*
Hemocytometer coverslip* - must be an approved hemocytometer coverslip

Cytospin 

Automated Slide Stainer

*Clean before each use. Replace, if it becomes excessively scratched.
5.0 Quality Control:
5.1 Streck Cell-Chex Spinal Fluid Cell Count Control. 

Count 2 levels every 24 hours of testing and at least one level every 8 hours testing. Six month closed-vial stability and 30 day open-vial stability when stored at 2-8( C.

5.2 Remove the controls from the refrigerator. It is not necessary to warm the controls to room temperature before using.

5.3 Mix (Do not mix mechanically)
a.) Hold vial horizontally between the palms of the hands and roll the vial back 

      and forth for 20 to 30 seconds.

b.) Mix by rapid inversion to ensure the cells are suspended.

c.) Vials stored for an extended period of time may require extra mixing.

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

5.4 Using the clean pipette, charge both sides of two hemocytometers.

5.5 Recap the controls and refrigerate.

5.6 Count and determine the individual values for the duplicate tests. Manually record both values of each level on the Body Fluid Calculations Worksheet and in the LIS using the LIS manual QC recording procedure.
5.7 Follow QC troubleshooting procedure if control results are not within expected ranges.

5.7.1 For QC rejections, clean the hemocytometer completely. Ensure proper mixing of controls and repeat procedure.
6.0 Procedure:
6.1 Appearance (Clarity and Color): 

6.1.1   All fluids: Evaluate appearance by holding the sample beside a tube of distilled water and in front of a clean white paper. Note if cloudy or bloody. 

6.1.2   Additionally, for CSF specimens:  Normal CSF is clear and colorless. If a pale yellow or pink color is noted, then perform the following steps:
6.1.2.1 Centrifuge an aliquot at high speed for five minutes.  

6.1.2.2 Examine the supernatant visually for xanthochromia (yellow color).  Grade as 1+ to 3+. 

6.2 RBC and TNC (Total Nucleated Cells) Cell Counts: 
NOTE:  TNC = WBCs + all nucleated cells (i.e. mesothelial cells)
Guidelines for Fluid cell counting:

	Fluid Type
	RBC upper limit
	TNC upper limit
	Differential 

performed

	CSF
	NA
	NA
	TNC >5/ul

or if SCAN 

indicates Diff

	Synovial
	>2000/uL
	NA
	Always

	All others
	>200/uL
	>500
	Always


6.2.1 Mix fluid well.

6.2.2 If fluid is clear (undiluted specimen):
6.2.2.1 Fill both sides of two hemocytometers.

6.2.2.2 Allow cells to settle 10 minutes in a humidified chamber.
6.2.2.3 When counting via template BFDF, CSFDF, or SFDF result entry in the LIS (recommended), press the paired-diffpad icon to display duplicate keypad for duplicate counting.

6.2.2.4 Count all 9 squares on one side plus one square on the opposite side. This totals an area of 10 square millimeters. Differentiate between RBC and TNC. Count all body fluids in duplicate. Comment the % of RBC’s that are crenated.

6.2.2.5 Record the results on the Body Fluids Calculations Worksheet. Do NOT save these paired results in the Counting Keypad template.
6.2.2.6 Average the results of the two counts.

6.2.2.7 Determine the total cells counted using the following formula:

_________Average No. of cells counted _________ = total cells/uL
No. of sq. counted x volume of each square (.1 uL)
6.2.2.8 Manually result the tests in LIS using the HEMO template.
6.2.3 If fluid is cloudy or grossly bloody (diluted specimen):

6.2.3.1 Make two (2) separate dilutions using Cellpack DCL.
6.2.3.2 Count 10 large squares as described above (Section 6.2.2.1 thru 6.2.2.4) on both dilutions.

6.2.3.3 Record the results on the Body Fluid Calculations Worksheet. Do NOT save these paired results in the Counting Keypad template.
6.2.3.4 Average the results of the two dilutions.
6.2.3.5 Determine the total cells counted using the following formula:

_____Average No. of cells counted x Dilution_____ = total cells/uL

No. of sq. counted x volume of each square (.1 uL)
6.2.3.6 Manually result the tests in LIS using the HEMO template.
6.3 WBC Differential
6.3.1 Prepare a slide for all fluids using the Cytospin centrifuge (Hemo 2.30) unless the specimen is grossly bloody. Direct smear preparation for differential counting is acceptable for grossly bloody specimens.
6.3.2 Stain the slide on automatic slide stainer.
6.3.3 Appropriate differential counting templates (e.g. BFDF, CSFDF, and SFDF) are available in the LIS for convenient cell counting and differentiation.
6.3.4 Count 100 TNC, which includes a 5-part WBC differential. It may be necessary to make additional slides if the TNC count is low, in order to count 100 TNC.
6.3.4.1 If unable to count 100 TNC, do not save the diff on the counting keypad.  Instead, convert the numbers to percentages based on the total number of TNCs counted and manually enter the percentages in the Hemo template; add a reportable free text comment stating “The TNC differential is based on a total of ____ cells counted.” to the TNC result field. 
6.3.5 The “OTHER” cell result field may be used to report the presence of uncommon cells, as part of the TNC differential.
6.3.6 Do not verify the TNC differential. The pathologist will review and verify the differential results.
NOTE: For CSF specimens whose WBC count is 0-5 WBC/ul, prepare a cytospin smear, stain the slide on automatic slide stainer, and perform a scan.  If the slide does not contain primarily lymphocytes with some monocytes (refer to reference ranges) or if unusual cell types are noted, then manually order (CSFDF) and perform a differential (Section 6.4.3). Cancel the CSFC1 (reflex CSF cell count charge without diff) and order CSFC2 (reflex CSF cell count charge with differential).

6.4 Review by Pathologist (RPATG)

6.4 A Cytospin slide or direct smear is prepared and stained using the automatic slide stainer for ALL fluids.  Submit stained Cytospin slide or direct smear and a copy of the report to pathologist for review and interpretation.
7.0 Expected Values:

	Fluid Type
	Parameter 
	Reference Range
	Units

	CSF
	RBC
	0
	/ul

	CSF
	TNC
	<1yr            0-30
	/ul

	
	
	1-5 yrs          0-20
	/ul

	
	
	5-15 yrs      0-10
	/ul

	
	
	>15yr          0-5
	/ul

	CSF
	Differential
	
	

	
	           Neutrophil
	<42 days     0-8

> 42 days    0-6
	%

	
	           Lymphocyte
	< 42 days    5-35

>42 days    40-80
	%

	
	           Monocytes
	<42 days    50-90

>42 days    15-45
	%

	
	           
	Presence of rare neural ectodermal cell is also expected.
	

	Fluid Type
	Parameter
	Reference Range
	Units

	Synovial Fluid
	RBC
	0
	/ul

	Synovial Fluid
	TNC
	0-200
	/ul

	Synovial Fluid
	Differential
	
	

	
	        Neutrophil
	0-25
	%

	
	        All other cells
	Not Established
	

	Other Fluids
	RBC
	Not Established
	

	Other 
Fluids
	TNC
	0-500
	/ul

	Other 

Fluids
	Differential
	Not established
	


8.0 Procedural Notes:
8.1 Strict adherence to universal precautions is advised.

8.2 Cellpack DCL solution does not lyse RBC. RBCs may be counted simultaneously with WBC. 

8.3 The control material contains sodium azide that may accumulate in plumbing traps and pose a threat of explosion. Always follow disposal with large amounts of water.

8.4 There is no criteria for counting less than 10 square mm. Variations in dilution factor, uneven cell distribution, and variations in multipliers for number of squares counted are sources of error.   No calculation is required if 10 squares and the LIS counting keypad is used without dilution.
9.0 Reference:
Clinical Diagnosis by Laboratory Methods, Todd and Sanford,.

 “Body Fluids”, Carl R. Kjeldsberg and Joseph A. Knight, ASCP.

 Quantimetrix, Spinalscopics spinal fluid cell count control package insert; M046001A-08/97 2005 Manhattan Beach Blvd., Redondo Beach CA 90278-1205,(800) 624-8380

Saunders Manual of Clinical Laboratory Science, 1st Ed, WB Saunders Company.

JTDMH Pathology Department  
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