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I. 
PURPOSE: 

The quality control (QC) program consists of both internal and external Quality Control. 
The internal QC consists of commercial and in-lab prepared materials, which are used to 
verify the accuracy and precision of our test procedures and instrument moving average 
programs. External Quality control consists of Proficiency Testing materials obtained 
from the CAP, Streck, and/specimens submitted to another laboratory.
II. 
SCOPE: 
All technical staff who perform instrument set-up, analyze specimens, and validate/report results must participate in the quality control program. Quality control specimens must be analyzed and acceptable before patient specimens’ area analyzed.
INTERNAL QUALITY CONTROL

I.
CELL COUNTERS

A. 
Performing Quality Control


1.
Commercial control: 



Once each shift three levels of commercial cell control (cbc/plt/diff/retic) 


are analyzed, any control which is out of range should be repeated one 


time. If at least two of the three levels are within the acceptable range for 


all parameters the run is acceptable. If more than one sample is out of 


range then testing will cease on that instrument and a supervisor must be 


notified (all problems must be logged in instrument problem logs) and 

                             instrument not be used for patient specimen analysis.


2.
Patient References:

Each shift two patient samples are selected; one normal, one abnormal. 



The samples are analyzed 2 times, the results reviewed to assure 




reproducibility, and then the mean values set as the target. These patient 



references should be run every 2 hours, after reagent changes or if 




instrument problem suspected. Acceptable ranges are posted in the 




computer. If at any time a sample has a result outside of acceptable 



range it should be repeated once. If the repeat is still out, testing should 



stop and a supervisor should be notified and 
problem / resolve entered in 



instrument problem log. (refer to Sapphire operators manual for definition      

of normal and abnormal references, establishing patient reference  

libraries).  If an instrument is not in use or in service references do not 
need to be run but status of instrument must be noted in instrument log.



3.
Whole blood comparisons: Monthly 6 patient bloods are analyzed on each 



cell counter. The results means calculated and all instrument results 



compared to assure consistency of results on the cell counters.  

                            Comparison bloods and mean of the 6 bloods must meet the established 

                            tolerance ranges.


4.
Moving averages: Sapphires have moving average programs enabled to 
                             continually monitor x-b, wbc, plt, retic results on an ongoing basis. The 
                             operator is alerted of any deviation from established ranges. The moving 
                             average results are also routinely reviewed daily by a supervisor for trends 
                             or problems.
     5.        Commercial calibrator: Performed at least every 6months, after major  

                instrument service, when indicated by QC results, to verify instrument  

                unexpected shifts/trends.
B. 
Review of Quality Control:
1.   At least weekly (usually daily) a supervisor will review the daily controls to observe patterns or consistent problems with the commercial controls or patient controls or instrument operation. Monthly the QC library  results will be printed, purged  and  signed off by a supervisor.




2.
New lot of commercial control is “overlap” assayed prior to activating the 

                           new control for use. Prior to performing the overlap assay a supervisor 

                           will verify that the instruments are performing satisfactorily and current 

                           lot of  commercial control recovering with posted tolerance ranges. 

Overlap assay of new controls with the existing controls is utilized to verify SD and control target mean of manufacturer or if  “in-lab” adjustment of target mean is necessary.
3. Peer group statistics: Once a control lot has expired the, 

         control libraries for that lot are  printed and the 2 months control data is 
         submitted to Streckstats
II. 
COAGULATION

A.
Performing Quality Control



1.
PT, PTT, d-dimer and Fibrinogen:





Once each shift of use or whenever a reagent is changed, normal and 



abnormal controls are run on the BCS. Results must be within the 




acceptable ranges posted on the instrument. If a value is outside of 




acceptable range it should be repeated once. If still out a supervisor should 


be notified, testing must not continue.

​


2.
Special Coagulation:





All special coagulation tests have at least two levels (abnormal and 



normal) which must be run with each batch. Results must be within the 



stated ranges for patient results to be reported.


B. 
Review of Quality Control:
                        1.         PT, PTT, d-dimer and Fibrinogen controls are reviewed from the QC libraries at 
least once per week by the Coagulation Specialist. Monthly, the computers
control libraries are printed out and reviewed by the Coagulation Specialist. Statistics are sent to Siemens QAP for computation.
                       2.          Special coagulation controls are reviewed by the Coagulation Specialists from the QC libraries on BCS or STA compact.
III. 
URINALYSIS

A.
Performing Quality Control:

1.
Two levels of urine control are run each shift of use. The controls must be 


run on Atlas and/or Clinitek 500 if the instrument is to be used for patient   testing. If controls are unacceptable, they will be repeated. If still  unacceptable, troubleshooting of controls and/or instrument will occur. If an instrument is not used, no controls need to be run but this should be noted on the control log. Commercial calibrators and controls are run after reagent change.  Two previously tested urines (normal and abnormal) are also run if reagent is a different lot and results reviewed for satisfactory performance.
2. Clinitest. Two levels of controls are run only at the time of 



                       running the test(s) with a maximum of once/shift.
3. U-F1000i- Two level of controls are run if used for patient testing.
4.  At least 2 times per year, patient urine specimens( 2 normal and 2 abnormal)  are run on both Atlases and Clinitek 500 and results compared for agreement. These results are recorded into a log and must agree within +/- 1 grade. Specific gravity of these samples should agree within +/- .003.

B.
Review of Quality Control:
1. Monthly the QC file will be signed off by a supervisor.
IV.
 BODY FLUIDS:


A. 
Once each day saline and albumin background are evaluated under the 



microscope for bacteria. If bacteria are discovered, the affected reagent is 



discarded.

 B.
Once a shift Cell chex manual control level 1 and 2 are counted. Results must be   

                  within 
established target range. Once a shift Cell chex auto control level 1,2 and 

                  3  are run on the fluid Sapphire. Results must be within established target range.  

                  In  addition a peripheral blood reference is run (a new one each shift) to assure 

                  satisfactory operation of the Sapphire
                  Both manual and automated commercial controls must be overlapped with current    

                  lot prior to usage.
V. 
MISCELLANEOUS TESTING:

All quality control is discussed in the individual procedures.


All quality control runs are logged whether acceptable or unacceptable. All unacceptable 
quality control must have problem resolved and quality control material(s) retested. 
Patient analysis cannot be performed until quality control analysis is satisfactory. A 
supervisor must be informed when second analysis of a control material is unsatisfactory.
EXTERNAL QUALITY CONTROL AND PROFICIENCY TESTING PROTOCOL
I.

PROCEDURE:
 Proficiency testing samples are performed in exactly the same manner as patient 
 tests. They are integrated into routine round the clock patient testing and are performed by whichever technologist is assigned to a given workstation at the given time. CAP proficiency specimens are analyzed by all staff on a rotational basis.   Proficiency test specimen and/or  results  are not shared or referred to other Hematology laboratories. 
A limited number of CAP surveys (ex stem cell, hgb identification) have multiple laboratory  components  to the survey and these are shared as per CAP survey instructions.
A.  The CAP proficiency kits are delivered to the lab and logged on the CAP survey board by the receiver with all pertinent information. The kit will be checked for all satisfactory materials. The survey kit is then stored according to CAP prescribed conditions, either cold room or room temperature. The supervisor of the area for the survey initiates the coordination of the handling, processing of the specimens, timely testing and obtaining the results before due dates. All testing will be performed according to laboratory policies and procedures and in compliance with CAP kit directions.


B.     The assigned technologist will initiate testing by proper warming and mixing techniques   
    and  will perform the analysis. 

C.     After completing the testing, the technologist will provide the supervisor with    worksheets and completed CAP result forms. Result forms and worksheets will be reviewed by the supervisor of the area. Only tests that require a supervisory review normally will be checked for accuracy. If the tech results are incorrect, the supervisor will exercise an educational and/or retraining with the tech and report the corrected results. The same process is followed if tests need a Lab Resident/Attending review. If the results from the testing technologist are deemed incorrect, a review with the tech and supervisor will take place with all proper documentation filed with the survey. In both these circumstances, documentation will be filed in the testing technologist’s competency file.
D. Signatures from the testing technologist and the Laboratory Director are required on completed forms. A second designee will review recording of the results before being submitted to CAP and the coordinator will email results to CAP and retain all paper reports for the lab’s  proficiency files.

E.    The results of the proficiency report are reviewed by the Lab Medicine Chair, Compliance Coordinator, Lab Director, Lab Manager and the supervisor of the specific area upon receipt.          
            F.
All data (raw and completed), reports, and action reports are retained for at 


least two years.
Clinical Hematology performs the following CAP Proficiency Testing Surveys:

	BP
	Blood parasite
	CGL
	Coagulation, limited

	FH3P
	Hematology automated differential
	RT
	Retic

	HG
	Hemoglobinopathy
	OCB
	Occult blood

	CMMP
	Clinical microscopy
	CMP
	Clinical microscopy

	DSC
	Dipstick confirmatory 
	PF
	Platelet function

	PF1
	Platelet function
	SCM1
	Special microscopy

	DCM2
	Special Microscopy
	G6PDS
	G6PD

	 
	 
	CGEX
	Coagulation extended

	CGS1
	Coag special testing
	CGS2
	Coag special testing

	CGS4
	Coag special testing
	ESR
	Sedrate

	BFC
	Crystals
	URC
	Crystals

	HFC
	Hemocytometer fld 
	LN9ER
	Hematology linearity

	FCFS
	Fecal fat
	FlAC
	Fecal lactoferrin

	SCP
	Stem cell processing
	RMAL
	Rapid malaria

	FLD
	Body fluid
	 PF
	Platelet aggregation

	PF1
	Platelet function
	BFC
	Crystal

	VLBS
	Virtual smear
	
	


In addition:
  CBC/plt Linearity From Streck 2x/year 
Tests where no external proficiency testing is available- tests are performed in a double blinded analysis by 2 technologists and final results recorded and compared for consistency.

II.       INTERPRETATION OF CAP Survey RESULTS:

The CAP results are reviewed by the Chairman of Laboratory Medicine, Laboratory 
Director and Laboratory Manager. The Laboratory Manager will coordinate the 
investigation and correction of problems if the testing is unacceptable. Problems that may 
occur are: transcription errors recorded onto the answer sheet, instrument malfunctions, 
reagent problems, and debatable CAP interpretations. Instrument controls, calibrations, 
reagents, and precision are examined when results show a bias or trend. Repeat testing will be done with the original CAP specimens by the original testing technologist. If
  
discrepancies  are  discovered, an investigation is performed, discoveries are recorded, and an action plan is developed. If the original samples are not available for repeat testing, the lab will contact CAP to order repeat specimens. In the event, CAP is unable to provide new specimens. Positive and negative patient samples for the specific test in question will be tested by the original tech in a blinded fashion. The specific supervisor of the area will observe that the laboratory procedure was followed correctly by the technologist and that the technologist was competent to perform the testing and report the results. This action plan is then filed with all proper documentation regarding the remediation of the contributing problem and re-education of the tech to the proficiency test response. This process occurs for CAP surveys(graded and ungraded) and non-CAP assessment testing is evaluated by the Laboratory Director or Designee.
 .
III.
HISTORY:

H-1
This procedure was written by N. Ortoli-Drew on 10-10-97.


H-2
This procedure was revised by N. Ortoli-Drew on 7-2005.


H-3
This procedure was revised by N. Ortoli-Drew on 4-2007.


H-4
This procedure was revised by N. Ortoli-Drew on 7-2007.


H-5
This procedure was revised by N. Ortoli-Drew on 10-2008.
             H-6       This procedure was revised by N. Ortoli-Drew 4-2011

             H-7       This procedure was revised by N. Ortoli-Drew 12-2012

             H-8       This procedure was revised by N. Ortoli-Drew 6-2013
             H-9       This procedure was revised by N. Ortoli-Drew 9-2013

             H-10     This procedure was revised by D.Fico  6/2014.

