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I. PURPOSE
To confirm automated counts, when platelet slide estimates do not match the automated count and when a value is questionable.
II. PRINCIPLE 



The physiologic variation in the number of platelets in the blood indicates the balance between their production and their utilization, loss, or destruction. The level of circulating platelets, although not an absolute measure of the number of available platelets, frequently is a good indicator of platelet deficiency (thrombocytopenia) or an excess of platelets (thrombocytosis or thrombocythemia). 


Whole blood is added to the diluent, the toxicity of which lyses red cells but preserves platelets. When erythrocytes are completely lysed, the solution will be clear red and counting can proceed. The diluted blood is added to a hemacytometer and the platelets enumerated.

III. SPECIMEN SPECIFICATIONS


A.
Collection Tubes:



1.
Becton Dickinson (B‑D) #367653 purple‑top tube containing 7.5 mg EDTA (K2).  Approximate draw 5 ml.




2.
Becton Dickinson (B‑D) #365974 Microtainer, purple top, containing EDTA (K2).  Approximate draw 250‑500 microliters, capillary collection.

3. Becton Dickinson (B-D) #367856 purple-top tube containing 5.4mg EDTA (K2).  Approximate draw 3ml.


B.
Specimen Handling:



1.
Mixing:




Ensure that all specimens are well mixed before sampling.  Place on rotary mixer for at least 10 minutes; mix Microtainer capillary specimens by hand, inverting at least 10 times.




2.
Stability:
a. Platelet enumeration can be done up to 24 hours after collection of venous specimens when stored at 4 to 8oC.
b.
Fresh capillary specimens must be counted within four (4) hours of collection.




3.
Stability post-dilution
After dilution, store reservoir at room temperature and perform count within three (3) hours of making dilution. 
4.
Patient Preparation




None required.

IV. STANDARDS AND CONTROLS
A. A slide is prepared and a platelet estimate is performed to confirm manual platelet count.
B. When a manual platelet count is required for confirmatory testing, perform manual platelet count on the Low CBC, and Normal CBC control, upon specimen receipt once every 8 hours of patient testing.  Document the Results from the DXH and Manual counts on form HEM30-013 FORM A1. 
V. REAGENTS


A.
BMP-LEUKOCHEK® 



1.
Product Description:




Reservoir containing LeukoChek Solution





Composition








1% Oxalate buffer pH 6.0 990 mcL



2.
Storage:




Store at room temperature 15 to 25oC




3.
Contamination:
a. When each bottle of LeukoChek® is initially opened, it is visually examined to ensure uniformity of filling and reagent clarity.

b. Background counts are performed at least monthly or with each new lot number.

c. Documentation is entered on the appropriate QC/maintenance sheet HEM30-002/HEM30-003/HEM30-004/HEM30-013 Form B.
VI. EQUIPMENT AND MATERIALS


A.
Equipment:
1. Microscope 40x objective



2.
Hemacytometer, Neubauer ruled OR C- Chip (disposable hemacytometer)



3.
LeukoChek®



4.
10 mcL MLA pipette




5.
Counting device




6.
Petri dish with moist filter paper




7.
Slide stainer




8.
Timer



B.
Materials:
1. Coverslips




2.
Kimwipes




3.
0 to 200 mcL MLA pipette tips




4.
Applicator sticks




5.
Filter paper, moistened
6.
Glass slides

7.
Alcohol preps

VII.
PROCEDURE DIRECTIONS
A.
Preparation and Dilution:
1.
Whole blood (20 mcL) is added to the BMP LeukoChek reservoir from either a finger stick and/or from a well-mixed anticoagulated tube of whole blood. The capillary tube provided by BMP fills via capillary action to exactly 20 mcL of whole blood. Each reservoir contains 1.98 mL of a 1% buffered ammonium oxalate solution. This provides for a ratio of 1 to 100, sample to total volume.  
2. Puncture the cap diaphragm with the protective shield on the pipette assembly. 

3. Remove the shield and fill the tube with whole blood from either a finger stick and/or from a tube of whole blood. Be sure that the capillary tube fills completely. When the blood reaches the end of the capillary tube it will stop automatically, filling the tube with 20 mcL of whole blood. Gently wipe excess blood from the outside of the capillary tube. 

4. Squeeze reservoir slightly to expel a volume of air. Maintain pressure on the reservoir while inserting the pipette with whole blood into the reservoir. Be sure to simultaneously cover the top opening of the capillary tube holder. 
5. Release pressure from the reservoir and then from the capillary tube opening. This will cause the whole blood to be drawn into the diluent.

6. Gently squeeze the reservoir to rinse the capillary tube taking care not to expel any mixture of diluents and whole blood through the top of the opening of the inserted capillary tube holder. Place finger over the top of the opening of the capillary tube holder and gently invert the reservoir several times to ensure proper mixing.

7. Wait 10 minutes before attempting to count platelets. 

8. Remove pipette assembly, invert and seat the assembly in a reverse position in the top of the cap. This changes the pipette assembly from a collection device to a dropper.

B.
Charging the Hemacytometer or C-Chip (disposable hemacytometer):  
1. Clean the hemacytometer and coverslip with an alcohol prep and dry with a Kimwipe.  Place coverslip in position on top of the ruled area of the counting chamber. 

Note: If using C- Chip just skip to step 2.
2. Discard the first 3 to 4 drops and then expel the reservoir solution into a hemocytometer for the counting of platelets. 

3. Fill the opposite side of the hemacytometer in the same manner.
C.
Microscopic Enumeration

1. Place hemocytometer under the 40x objective on the microscope.

a. Count all the platelets in all the 25 secondary squares within the center primary square (see table below). 
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Depth of chamber is = 0.1 mm 
Each small square in the center 0.2x0.2x0.1





Note:
Platelets appear oval or round and frequently have one or more dendritic processes. Under the phase objective, they appear morphologically the same, but are uniformly opaque with a pink or purple sheen.

4. Count both sides of the hemocytometer. The total number of platelets on both sides of the chamber should agree with each other ± 10 cells when the platelet count is within or below the normal range, and within 10% when above the normal range.  If counts do not match within acceptable ranges, clean the hemocytometer and repeat the process.

D.
Record all manual counts on the BMP Leukochek Manual Platelet Count Log 
HEM30-013 Form 
VIII.
CALCULATIONS

A. Average the number of platelets counted on the two sides of the hemacytometer.
B.
Example of Platelet Count:
Number of squares counted:
50 (25 small “P” squares on both sides)

Area of squares counted:
50 (0.2 mm x 0.2 mm x 0.1 mm)

Dilution:
1:100, PLTs – side 1 = 54, PLTs – side 2 = 50
# PLTs/mm3 =  
     50 + 54
  x 100 = 52,000/mm3


50 x (0.2 x 0.2 x 0.1)
IX.
QUALITY ASSURANCE
A. Limitations of Method:
1. Both the dilutions used and the area of the hemacytometer counted are subject to the discretion of the technician/ technologist performing the procedure.  If the initial suggested dilutions yield either counts too low to be representative or too high to allow accurate enumeration, both the pipette used and the dilution made may be adjusted.  In addition, the area on the hemacytometer counted can be increased or decreased to give a more accurate count.  When adjustments in volume or dilution are made, the calculation must be similarly adjusted according to the formula:





# Cells counted    X         1                X    dilution 










          Volume counted

2. Platelets become activated by contact with glass and will aggregate.  Therefore, if a syringe is used to collect a blood sample for a platelet count, it should be of plastic or siliconized glass to avoid a false reduction in the final result.  For the same reason, after blood has been drawn into the proper syringe, samples should be expelled into siliconized glass EDTA tubes immediately.

3. Excessive tissue trauma during collection of blood may also result in platelet clumping and reduce the accuracy of the platelet count.  When clumps of platelets are observed in the hemacytometer, another sample must be collected.
B.
Verification of Accuracy:
1.
Prepare and stain a smear for each patient sample with a platelet count ordered.

2.
Estimate the platelet count; estimate from smear and LeukoChek® count should be within ± 15%.

3.
If LeukoChek ® and slide counts do not agree within ± 15%: 


a.
Scan slide carefully for evidence of clumping or clotting.


b.
Check sample again with applicator sticks for small clots.


c.
Recount LeukoChek ®.

d.
Set up specimen with new LeukoChek ®.

e.
Notify Supervisor or Senior Tech of any LeukoChek ®/smear platelet discrepancy.

C.
Tolerance Limits for Acceptable Performance:
The two sides of the hemacytometer should check within ± 10%.
X.
PROCEDURE NOTES

A.
Physiologic Variations:
1.
The number of platelets normally present in the circulation increases with an increase in altitude.

2.
The number of platelets is higher in winter than in summer.


B.
Confirmation of excessively high or low platelet counts:
1. For Platelet counts of more than 400,000 it is possible to count only 5 of the 25 secondary squares.  The calculation factor would then be:

Number of squares counted:
10 (5 small “P” squares on both sides)

Area of squares counted:  
10 (0.2 mm x 0.2 mm x 0.1 mm)

Dilution:  
1:100, PLTs – side 1 = 54, PLTs – side 2 = 50

# PLTs/mm3 =  
 50  +  54
  x  100  =  260,000/mm3


10 x (0.2 x 0.2 x 0.1)
C.
Platelets that are flagged on the Hematology analyzer or when a slide review demonstrates schistocytes or microspherocytes require a smear review to estimate the platelet count if the count does not indicate that it was corrected automatically by the analyzer. If the estimate does not match, a manual platelet count is to be performed.  Append the footnote verified by alternate methodology.  The acceptable difference between instrument and manual count is 20%.

XI.
EXPECTED VALUES



A.
Normal Range:



Newborn (less than 48 hrs. old)
140,000 ‑ 290,000/cumm




Adult




140,000 ‑ 400,000/cumm

B. Critical Values ‑‑ Equal to or less than 20,000/cumm. Call all critical values and footnote in Cerner.
XII.
REPORTING OF RESULTS


A.
AeCIS function-ARE (accession result entry)




Enter the platelet estimation and platelet count in the appropriate position. Footnote the message “Verified by Alternate Method.”


B. 
Record all manual counts on the BMP Leukochek Manual Platelet Count Log 
HEM30-013 Form A1.



C.
Phoned Results:
If result is 20,000 or less, call results, using protocol detailed in Administrative Policy – Critical Values, Diagnoses AD02-004).  
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