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Processing CBC Samples with Pre-analytical Problems


	Safety Message
	Consider all patient samples as a biohazard and where appropriate PPE.


	Policy


	The presence of cold agglutinins, lipemia, platelet clumping, hemolysis in the sample can cause erroneous results. These results must be corrected before being released.


	Processing cold agglutinins
	MCHC ≥ 37.5 and MCV may be high or normal. Follow the steps below to process a sample with cold agglutinins.

	Step
	Action

	1.
	Order rerun in WAM if indicated.



	2.
	Place the specimen in a 37°C heat block for at least 15 minutes.



	3.
	Remove the tube from the heating block or water bath and run immediately on the XN9000.



	4
	

	
	
	If prewarming the specimen …
	then you …
	

	
	
	corrected all symptoms

MCHC ≤ 37.5
	Select the correct rerun in WAM and validate result.
	

	
	
	did not correct symptoms

MCHC > 37.5
	Order another rerun in WAM and perform a 1:7 dilution with warm Cellpack DCL and run on XN9000 under Predilution mode.  If this did not correct symptoms then perform prewarmed plasma replacement procedure. 

(see step 5)
	

	
	

	5.
	Perform a pre-warmed plasma replacement procedure. 

· Aliquot 1mL of a well mixed, pre-warmed sample of specimen into a glass 12 mm tube. 

· Centrifuge aliquot for 2000 RPM  for 10 minutes to completely separate plasma from red blood cells. 

· Using a pipette, remove a measured amount of plasma removing as much plasma as possible without disturbing the buffy coat.
· Add back the same amount of prewarmed CELLPACK DCL as the volume of plasma removed in previous step.
· Cap the tube and mix the sample by manual inversion until the cells are fully re-suspended in the CELLPACK DCL.
· Reanalyze the sample in the manual mode.




	Step
	Action

	6.
	

	
	
	If performing the prewarmed plasma replacement procedure …


	then you would …
	

	
	
	corrects the symptoms
	Select correct rerun in WAM. Edit WBC and Platelet result to match original values  since centrifugation will alter these counts. 
	

	
	
	does not correct the symptoms
	Repeat step 5. If symptoms do not correct, request a special redraw where sample is kept at 37 degrees at all times.
	

	
	
	
	
	

	7.
	Recheck the hemoglobin on the pre-warmed specimen. It should match the original run within ±5%. If hemoglobin does not match original run within ±5% repeat process. 



	9.
	Validate results in WAM when all symptoms have corrected.



	Processing lipemic samples
	MCHC will be  ≥ 37.5.  Follow the steps below to process a lipemic sample.

	Step
	Action

	1.
	Process blood through the XN9000 analyzer. Order rerun if indicated.


	2.
	Prepare a 1:7 dilution with Cellpack DCL and run on XN9000 in Predilution mode. If results are valid then validate in WAM. If dilution does not correct problem then go to next step.

	3.
	Aliquot 1ml if a well mixed sample into a glass 12 mm tube.


	4.
	Centrifuge the aliquot at 2000 RPM for 10 minutes to thoroughly separate plasma from red blood cells.


	5.
	Using a pipette, remove a measured amount of plasma removing as much plasma as possible without disturbing the buffy coat.


	6.
	Add back the same amount of CELLPACK DCL as the volume of plasma removed in previous step.


	6.
	Cap the tube and mix the sample by manual inversion until the cells are fully resuspended in the CELLPACK DCL.


	6. 
	Reanalyze the sample in the manual mode



	7.
	Use the RBC results obtained in step 1 as a guide to verify proper re-dilution of the specimen.



	8.
	If the RBC results are within ±5% of results in step 1, report the Hgb, MCH and MCHC from the re-diluted sample. The other results are resulted from the results from step 1.

	9.
	Document in report that specimen was grossly lipemic and that hemoglobin was corrected for lipemia.


	Platelet Clumping 
	Platelet results will be flagged as “Platelet clumps” operator alert in WAM.  Follow procedure below to process specimen.



	Step
	Action

	1.
	Scan a manual slide and if the slide shows evidence of platelet clumping do not report the platelet instrument results.   



	
	

	
	Note: Presence of pale blue amorphous or fibrillary material in addition to platelets indicate the presence of microscopic fibin clots.  These specimens must be redrawn. 


	Processing hemolyzed samples
	Follow the steps below to process a hemolyzed sample. MCH and MCHC will be high.


	Step
	Action

	1.
	Take a portion of the specimen and transfer into another tube.

Centrifuge the aliquot at 2000 RPM for 10 minutes. Observe sample plasma for the presence of hemolysis.

	2.
	Obtain a second sample, if possible and process. If the second sample is also hemolyzed, the hemolysis may be in vivo.

If you are unable to obtain a second sample proceed to step “3”.

	
	

	3.
	Report the WBC, differential and Hgb from the hemolyzed specimen.



	4.
	Do not report the RBC, Hct, MCH, & MCHC from the hemolyzed specimen.



	5.
	Check the operator alerts for possible interference from RBC fragments.

· Report Fluorescent  Platelet Count ( PLT-F).
· Do not report the impedance platelet count. 
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If platelet count appears decreased, report as “Clumping Seen”. Report platelet smear estimate as “Decreased”





Vortex an aliquot of the sample 1 to 2 minutes at or near the highest settting on the vortex.





Run sample


Make a smear from the vortexed sample





If platelet appears normal, report as “Clumping Seen”. Report platelet smear estimate as “Adequate”.








Report platelet results





Clumps observed on smear.





No clumps on smear





Platelet clumps observed





If there is interference, verify PLT-F on smear.





If there is no interference report platelet count.	








Check Operator Alert for RBC fragment interference.  WAM should reflex an Fluorescent Platelet Count (PLT-F).





Report WBC, differential, RBC MCV, Hct, and RDW.








Hemolyzed. Hemolysis is in vivo.





Not hemolyzed


Rerun sample and result.





Second sample 
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