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PURPOSE
To provide instructions for reviewing/troubleshooting batches for XB moving averages.  
BACKGROUND
XB analysis is a QC method tracking trends in the MCV, MCH, and MCHC for all patient samples.  The RBC Indices show little variation in normal patient populations. The indices are recorded in batches, the means are calculated by the instrument software, and are compared to laboratory established target values.  Target values are established by data collection from the laboratory patient population.  XB analysis is an on-going method for monitoring instrument performance.

RELATED PROCEDURES
R-PO-CH0808  

Failed Patient Run 





 

R-F-AD4368       

Failed Patient Run Result Verification 

 
BATCH SETUP

· Batch Size: Based on patient sample volume performed daily.  Recommended: 20 samples/batch.  Note: Lab’s performing fewer than 100 CBC specimens daily should not use XB as a primary method for process control, as insufficient data would be generated to be of significant value.

· Target values:  Data collected from approximately 250 to (ideally) 1600 patient samples.
· Tolerance Limits: 3-5% Ideal limit: 3%.  The limit should be sensitive enough to detect significant calibration alterations.  The limit may need to be less sensitive if certain atypical sample types create bias within the batches (i.e. Oncology, LTC, Renal or Nursery samples).   
· Auto-Alert:  The XB setup should be set to alert when batches fail, and to stop sample processing with 3 Failed Batches.

XB BATCH REVIEW FREQUENCY
Review the XB chart at the start of each 8-hour shift, or more frequently, if batch failures have occurred.
PROCEDURE STEPS
1.   Go to the XB program on your instrument.  Check for batch results outside the 2SD limits.  A failed batch will be high-lighted in red and will have a parameter(s) flagged as “L” or “H” indicating failure of the low or high limit.

2.   If all batches “pass” (No flags), document date/time and tech ID on the instrument, log, or in LIS.  No action is needed.  If batches have failed, review the operational status of the instrument first.  Causes for failed XB batches may include:

· An instrument , reagent, or calibration  problem
· A sudden shift in ambient temperature of more than 10 degrees.
· Change in a patient population (i.e. One or more types of patients have been added or removed from the mix of patient population)
· Non-random patient sampling: The batch is biased by patient samples with atypical indices (renal, oncology, neonates, etc.)
· Sample handling issue (i.e. drop off of old, contaminated, or frozen samples, etc.)

3.   Select the failed batch on the batch summary screen.  Note the %Diff for each of the parameters.

· If only one batch has failed, AND the %Diff is less than 5%, you may continue running samples while you identify the cause of the failure.  If the cause is random, the next batch or batches will show the %Diff moving closer to the target value.
· If the first batch fails by 5% or greater OR if multiple batches have failed, immediately stop processing until you have proven the issue is not instrument related.
4.   If processing is stopped, perform all levels of CBC QC.  When complete, perform the same QC levels on a backup analyzer.  Compare the QC results for both instruments.  This may help distinguish an instrument-related shift or failure.  Do not run patients until the cause of the batch failure has been identified.  

5.   Review the details for the 1st failed batch.  Each sample is listed in the order tested. Find the failed parameter(s) for each sample.  Check for instrument issues first.
6.   For instrument related issues, review the following tables to determine what additional CBC parameters may be affected.  Review the QC results to see if the same parameters were affected on the QC results. Do not report patient results until the issue is resolved.  A look-back of previous reported results is required.
	Know Where the Parameter Comes From!

	MCV
	Directly Derived

	MCH
	Calculated using the HGB and RBC

	MCHC
	Calculated using the HGB, RBC, and MCV


	What To Look For When XB Parameters Are Out

	
	MCV
	MCH
	MCHC

	If the XB parameter listed above is:
	LOW
	HIGH
	LOW
	HIGH
	LOW
	HIGH

	MCV  will be:
	Dec
	Inc
	
	
	Inc
	Dec

	RBC will be:
	
	
	Inc
	Dec
	Inc
	Dec

	HGB will be:
	
	
	Dec
	Inc
	Dec
	Inc

	HCT will be:
	Inc
	Dec
	
	
	Inc
	Dec


7.  If an Instrument issue is confirmed, perform any of the following maintenance or cleaning tasks related to the affected parameter(s), as needed. 

· Check reagent levels

· Check the instrument event log (to rule out blocked apertures, or other instrument fault).

· Zap and/or Bleach the apertures.

· Cleaning the aspiration probe.

· Cleaning the Blood sample valve (Check for salt buildup, or leaks.)

· Flush the Hemoglobin chamber and the waste chamber

8.   For patient-related causes:  If instrument error has been ruled-out, consider the cause as patient-related.  This is the most common cause of batch failure.  (For example, multiple renal samples were dropped off.  All were run on the same instrument and all results were included in one XB batch.  All samples had MCV’s >100.   This will skew the batch results and later batches may also be affected).
9.   If the failure is patient-related, you may exclude up to 5 total sample results from each failed batch.  Exclude:
· Duplicate runs of a specimen in the same batch (exclude one of the runs).  
· Aspiration errors or clotted specimens.

· Specimens that appear to be causing bias. (I.e. Renal, Oncology, Critical Care, Long-term care, or Nursery patients.)
10. By excluding these results, the batch %Diff will be corrected by the software.  Following batches will also be corrected.   Resume normal operations if batches now pass and QC acceptable.  Document actions taken using the Failed Patient Run Result Verification form (R-F-AD4368) and attach printouts with the batch information before and after excluding the samples.  (SJMC users: Place a comment on the XB screen for the batch: “Cause is sample related”).
11. If the batches remain out after excluding the patients, you may start running samples, but you must monitor the batches that follow.  Check that the %Diff is returning back to the target mean.  It may take several batches to do this.   
12. If the %Diff remains the same or is increasing, stop processing and take the instrument out of service for further troubleshooting.  Contact the hematology MT-Coordinator, or Technical manager, or Tech Support for assistance with troubleshooting.

Performing a Look-back for failed XB Batches
1.   Refer to instructions included in the procedure: Failed Patient Run (R-PO-CH0808) for additional information on performing a look-back.

2.   Select 5 samples from the 1st failed batch and repeat testing on the backup analyzer. 
3.   Compare the RBC, HGB, HCT, MCV results from repeated results with the original failed batch results.  Document the results on the Failed Patient Run Result Verification form (R-F-AD4368)

· Allowable Error:

· RBC: <6%

· HGB: <7%

· HCT: <6%

· MCV: <2.5%        
4.   If the results do not correlate, follow the additional steps in the Failed Run procedure.  More samples will need to be correlated.  Do not perform further patient testing on the instrument if results do not correlate.

5.   Notify the MT-Coordinator, or Technical manager, if you have questions regarding the look-back.   

REFERENCES
XM – Exponentially Weighted Moving Average, Beckman Coulter, Bulletin 9611, 2005.

XB Analysis – A Quality Control Tool, Coulter Corporation, Power-Point presentation provided by Beckman Coulter, presented at DxH User Focus Group, Sept. 2012.
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