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	Policy Statement
	Core Laboratory Personnel are responsible for insuring the specimen submitted for testing is acceptable and the procedure for performing this assay is not violated.

	Purpose
	This procedure provides technical instruction for understanding and performing an acceptable outcome for Recognizing and Handling Unusual CBC Results.

	Scope
	This procedure applies to testing personnel authorized to perform testing using the Sysmex 

XE-5000 analyzer while identifying possible erroneous results. To include the ability to recognize any interference that is taking place and possible remedial action to correct error.  

	Responsibility
	All authorized personnel are responsible for following procedural guidelines and insuring good laboratory practice is followed.

	Related Documents
	Sysmex Operators XE-5000 Main Manual

Sysmex Operators XE-5000 IPU Manual

Sysmex Training Manual


RECOGNIZING AND HANDLING UNUSUAL CBC RESULTS

PRINCIPLE


The automated CBC analyzers used in the laboratory are a great help in generating accurate patient results in a short period of time.  It is easy, however, to fall into the trap of assuming that the instrument is always correct with the consequences that erroneous patient results can be reported.


The CBC procedure in this manual contains a listing of known interfering substances that can affect the various CBC parameters.  This procedure will explain how to recognize that interference is occurring and what to do to correct for it.  It also covers the handling of specimens that exceed the linear range of the instrument.  All of the abnormalities discussed in this procedure can be detected by a review of the instruments IP flag/messages and/or checking for any Q-flag alert of parameters. 
If an error is detected after verification, the result must be corrected through the computer and the correction must be communicated to the patient care area by telephone. Documentation of notification is to be done electronically in the Laboratory Information System. The form titled Occurrence Report Form (ORF) is completed electronically and sent via e-mail to LabQuality@stagnes.org. These forms are reviewed by the lab quality coordinator and sent to the lead tech in the department responsible. The forms are reviewed by the lead tech and evaluated as a quality improvement tool to ameliorate and encourage good laboratory practice. These forms are returned to the lab quality coordinator to be filed for future reference. The Quality Plan Manual contains a detailed description of the information just discussed.

UNUSUAL WBC RESULTS


If the WBC results on the analyzer show up as ++++ or show a @ flag next to the result, the WBC result exceeds the linear range of the instrument.  Using Cellpack as a diluent, prepare a minimal dilution to bring the WBC result within the instrument range.  Perform a 1:1 dilution; using a MLA, pipette100 ul of sample and 100 ul of diluent.  Cycle the diluted and mixed sample as soon as possible through manual discrete mode 7 (this will correct for NRBC’s if present). Multiply the WBC by the dilution factor used to obtain the correct WBC, (2 in the case of a 1:1 dilution).  Manually enter the final result into the Laboratory Information System.

If a specimen has a markedly elevated white count (greater than 440,000), the following steps must be taken:

1)
Correct the RBC:  Run a CBC to determine the raw RBC.  Subtract the correct WBC from the raw RBC to get the corrected RBC.


2)
Spin an aliquot of the original CBC specimen in the micro centrifuge (located beside the routine Sysmex analyzer) for 3 minutes.   Using a pipette, go to the bottom of the tube and aspirate out approximately 100 ul of packed red cells being careful not to aspirate any white cells.  Resuspend these red cells in approximately 200 ul of Cellpack; the dilution is not critical.  Run the resuspended cells through the Sysmex XE5000. The MCV, MCH and MCHC from this sample are the correct values and are to be manually entered into the Laboratory Information System.

3)
Using the below formula, obtain the correct Hemoglobin value




HGB = (MCH X RBC)/ 10



Example:




MCH = 28.7




Red count = 2.09




Hgb = 28.7 x 2.09 = 6.0
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4)
Using the below formula, obtain the correct Hematocrit




HCT = (MCV X RBC)/10








Example:




MCV = 86.1




Red count = 2.09




HCT = 86.1 X 2.09 = 18.0%
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5)
The platelets can be reported according to the usual procedure unless some abnormality is suspected.

UNUSUAL RBC RESULTS


The RBC count can be affected by high WBC counts (already covered in the Unusual WBC Results section) and can be falsely decreased in cold agglutinins (see Unusual MCHC Results section) and severely hemolyzed samples. Again careful observation of flags and/or the histograms will reveal the possible presence of these abnormalities. The Sysmex XE-5000 can correct for mild cold agglutinins, but warming may be required for samples with marked cold agglutinins. Samples suspected of gross hemolyzes should be recollected. 

UNUSUAL HEMOGLOBIN RESULTS


The hemoglobin can be affected by high WBC counts, severe lipemia, heparin and certain unusual RBC abnormalities that resist lysing.  The MCHC and, to a lesser extent the MCH, is very sensitive to anything that falsely increased the hemoglobin and any MCHC over 37.5 should be investigated for possible hemoglobin interference.  Interference from high WBC counts was covered in the WBC section. 

If lipemia is suspected a small aliquot of the sample should be spun down and the supernatant check for lipemia. If lipemia is present, a plasma replacement should be done. Using a Sharpie, mark the top of the plasma line on the spun aliquot. Remove the plasma with a glass pipette. Remove as much of the plasma as possible without drawing any of the red blood cells into the pipette. Replace the removed plasma with saline up to the marked line on the aliquot tube. Mix the specimen well and run on the Sysmex in the secondary mode. The WBC and PLT counts should be comparable to the results obtained before the plasma replacement. 

Patients with red cells that resist lysing, such as patients with thalassemia, can be detected by reviewing a smear and by an increased MCHC. Samples showing RBC Lyse Resistance flags seem to have a minimal effect on results 

UNUSUAL HEMATOCRIT RESULTS

Any of the factors which affect the RBC and MCV results can cause erroneous hematocrit results.  Any time the red count and/or MCV is corrected, the hematocrit should also be corrected.  See RBC and MCV sections.

UNUSUAL MCV RESULTS


The MCV can be affected by cold agglutinins. RBC agglutination should be suspected whenever the MCV is over 110 fL.  If agglutination is present, then it is causing pseudomacrocytosis. As stated before, the Sysmex XE-5000 can correct for mild cold agglutinins. To eliminate marked RBC agglutination, the specimen should be incubated at 37 degrees C for 10 minutes.  After the incubation period, the specimen should be mixed quickly, and immediately assayed in the manual mode.  A dramatically lower MCV and higher RBC should be seen in the warmed sample. In the case of extreme cold agglutinins which are difficult to correct, performing a plasma replacement with prewarmed saline has been effective.
UNUSUAL MCH RESULTS


Any of the factors which affect the RBCs and hemoglobin can cause erroneous MCH results.  Any time the red count and/or hemoglobin is corrected the MCH should also be corrected.

UNUSUAL PLATELET RESULTS  (also see Clumped, Giant Platelets and Platelet Satellitosis Procedure)


The platelet results may be affected by very small red blood cells, cell fragments, clumped or giant platelets, platelet fragments or cellular debris.  All of these abnormalities would affect the platelet histograms and generate an action code. An optical platelet may be performed to avoid this interference. 

Platelet counts <100 and any count that drops generating a delta flag should be checked for a clot.                              

Low platelet counts (<50) initially should be verified by examining a blood smear.

UNUSUAL MCHC RESULTS


Any of the factors affecting the hemoglobin, red count, or MCV, can cause erroneous MCHC results.  Any time these parameters are corrected, the MCHC should also be corrected. The coded comment CCBC (corrected CBC results for lipemia), should be attached to result.


MCHC can be elevated in patients that have a cold agglutinin or an interfering substance in their plasma such as lipemia, icterus or gross hemolysis. Place a specimen with an elevated MCHC in the hematology water bath for 20-30 minutes. At the end of that time, rerun the specimen. If the MCHC is not corrected or significantly decreased from the previous result, proceed with a plasma replacement as described under unusual hemoglobin results. If MCHC correction has occurred, these results can now be verified. Patients who have a large number of spherocytes, such as those with hereditary spherocytosis and possibly sickle cell patients, may have a slightly elevated MCHC which cannot be corrected. In this case, review a smear to check for the presence of spherocytes. If you consistently have slightly elevated MCHC results throughout your shift, there may be an instrument malfunction at which time service may need to be called.

RESULTS WHICH EXCEED LINEARITY
A dilution can be prepared on results which exceed linearity and the specimens can be run using the capillary mode. Prepare a 1:5 dilution using 160 microliters of cell pack and 40 microliters of specimen. Mix well. Set the instrument to single mode. Press manual on the key pad and set the analysis mode to capillary. Set the discrete mode to 7. When all settings are complete, press enter. Scan the barcode of the sample or enter it manually and aspirate the diluted sample. The Sysmex will correct the results for the dilution factor so the results will be ready to be released. 
Remember to change the capillary mode back to the manual mode when analysis is complete.

Note: Body fluid analysis is not possible in the capillary mode.
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