
I. 
PURPOSE

Quality control involves the use of control material run in the same manner as patient samples, with the data from these controls collected and monitored for indicators like precision, accuracy and reproducibility on at least a monthly basis.  When numerical values can be used, statistical data is generated, and a test considered acceptable when the control values fall within defined parameters.

The Chemistry laboratory performs and evaluates quality control material daily for quantitative and qualitative tests to verify assay performance.  This procedure will outline quality control requirements; provide instructions for documentation of QC data, monthly monitoring for imprecision through statistical analysis of data and corrective action for out of control results in the Chemistry section.  Methods used to establish or verify control ranges are also defined along with Supervisory review.   

For instrument quality control testing, all patient testing should be completed and suspended prior to starting quality control testing.

II.
QUALITY CONTROL REQUIREMENTS

A. Quality Control material is run for each analyte each day of use in both the normal and abnormal range.  Selection is made of control material of good quality, stability, acceptable range of clinical usefulness, with an inter-laboratory comparison program, in sufficient quantities of lot-specific material to last about one year.

B. Fresh control material is prepared, as directed by the manufacturer, daily or as needed, depending on the stability of the constituents being analyzed.  All QC results must be within established parameters before any patient testing is reported.

C. When performing QC, any analyte that has an unacceptable QC value must receive remedial actions.  Included in this remedial action protocol is the use of an alternate assayed QC material.  This alternate control material must be within established parameters before patient testing.
i. If alternate QC material is used, QC testing should be performed on all levels of QC material an not just the level that corresponds to that which was previously outside of acceptable range. 
D. A run may be accepted when control results fall outside of tolerance limits, if assayed controls included in the run fall within limits. Comments must be entered that alternate QC material was within acceptable limits in this instance. 
E. Quality Control samples are run prior to patient testing and are included in patient runs when indicated.  All data is entered into LIS for inclusion in statistical evaluations.

F. All controls and calibrator materials are purchased from manufacturers in a ready to use state or are prepared according to manufacturer directions.  The laboratory does not prepare or manufacturer calibrators or controls in-house.  Calibrators are not used as QC materials. 
G. Current and prior month’s data and cumulative data are stored and summarized, including mean, standard deviation, coefficient of variation, number of entries, as well as individual data points and footnotes documenting corrective action taken in Cerner.
H.
Refer to Attachment A for quality control material in use for analytes or test systems.
I.
Refer to Attachment B for quality control material storage, stability and use. 

J.
Refer to Attachment C for LIS QC codes defined for data entry.

III.
IMPLEMENTATION 

A.
Scope of Quality Control Program

1.
The Chemistry QC Programs are to include the establishment of tolerance limits, the number and frequency of controls, any required corrective actions based on quality control data, and any related information:
2.  
Quality control programs encompass internal and external programs, when available.

3.  
Quality control procedures have been established to adequately monitor the quality of the following for both in-house laboratories:


a.
Technical analyses


b.
Proficiency analyses


c.
Quality of water


e.
Instrument maintenance


f.
Method performance specifications
B.
LIS Documentation of Quality Control

1. Tolerance ranges for Quality Control are set at mean 2SD.  Data is entered into the 
Laboratory Information System (LIS), which evaluates the results against the ranges 
programmed by the supervisor and/ or lead tech.  LIS documents each control result, along with 
  date, time, lot number of control and technologist identification.

2. Data is stored by LIS and statistics are calculated as needed and monthly.  Monthly mean and 
SD are submitted for inter-laboratory comparison.  Levy-Jennings can be called up on demand 

   in Cerner and on the Instrument.  


3.
Quality Control results that fall outside the tolerance limits set in LIS take the technologist to a 
Corrective Action screen.  At this point the technologist corrects or documents corrective action 
taken to resolve an out-of-control situation.  The technologist cannot exit until the result is 
accepted, rejected, rerun, or changed.



L or H Control is outside 2SD but is ACCEPTED into QC statistics.  Documentation of follow-
up is still required (e.g., subsequent control entered). 



Note:  If you rejected the data from QC statistics, you may have situations in which you can 
accept the run (when assayed controls have been included in the run and they are within 
range), according to section 4.0 QUALITY CONTROL ACCEPTANCE/REJECTION.  


4. 
All corrective action and footnotes entered by the technologist are stored by the system.  All 
documentation is electronically signed with the technologist’s ID code, date and time of entry.

C.
Method Performance Verification




1.
The chemistry supervisor is responsible for verifying and documenting the following method-specific information, when applicable:
a. Conducting parallel studies and for verifying the comparability of results throughout the clinically appropriate ranges for tests performed with different methodologies, instruments, when applicable.  Documentation is required at least twice/year
b. Verifying analytic accuracy, precision, sensitivity, maximum allowable dilution, and specificity of testing methods;

c. Verifying the reportable range of patient test results; 
d. The verification and establishment of reference range appropriateness
e.
Client notification of methodology or reference-range changes; and communicating, upon request, test methodology and performance. 

D.
Record Review and Documentation 

1. Results of all quality control are reviewed consistently and continually by the staff performing the testing,  

a. Results are immediately reviewed by the technologist/technician. 
b. All patients are processed and released before starting the QC run.  
c. All instruments are to be taken out of use while QC is running. Do not load patients until a successful QC run is complete. 
d.
If the results of controls exceed the tolerance limits for the procedure the technologist/technician will follow the following guidelines, using the flow chart CHQA01-002 Attachment A, to troubleshoot the root cause: 
1) Document issue on appropriate log for that department until the problem is resolved.
2) Once the issue is resolved and a successful QC run is performed, a patient look back needs to be performed. Take the original 5 specimens that span the time frame from the last successful QC run to the time when the QC failure was noted. Run all 5 specimens and use the New Reagent Lot Verification Acceptability Criteria. Some analytes have limited stability. If specimen stability is suspected in causing the results not to match consult your supervisor.

3) If the patients from Attachment A match, and QC was in, testing can resume.

4) If the patients do not match and an instrument issue was isolated then ALL specimens from the time of the last successful QC run or from the time the instrument issue started (if you are able to pinpoint) need to be retested.

5) All the specimens from step 2 that do not match need to be corrected in the computer, the floors need to be notified, a PSN and a DDR needs to be completed. The vendor and your supervisor also need to be notified.

6) If no instrument issue was isolated, QC is still out, and the patients do not match, technical service needs to be contacted to further troubleshoot the issue.  
7) All corrective action, vendor service, and patient look back testing must be documented in the instrument maintenance/communication logs for the instrument on form CHQA01-002 Form A.
e.
Any deviations may be noted on a QC Resolution Form A - with the corrective action documented.  Results of patient testing should not be released if the quality control is not within acceptable limits without authorization from Supervisor or Manager.

f.
Daily review occurs for all routine procedures at the time of performance.  The technolo-gist/technician documents and reviews the results of controls, Levy Jennings charts, instrument maintenance and function, temperatures, etc.

g.
Patient results are reviewed prior to release, by the technologist/technician or through the verification process.
IV. 
QUALITY CONTROL ACCEPTANCE / REJECTION

Daily Control Decisions:

Important!   Quality Control data must be reviewed daily in accordance with the protocol listed below by the technologist before reporting results.

A. Quantitative Numerical Values:

1.
Accept results if:


a.
All controls read within 2 SD from the mean

2. 
Reject results if:

a. 
One control value exceeds 2 SD

B. Non-numerical; Positive and Negative Controls:

1. Test expressed as a positive or negative must have a positive and negative control tested once daily when testing is performed.
2. Accept the run only if both controls react correctly.  Reject the run if either control reacts incorrectly.

3. New lot numbers must be parallel-tested with both old and new controls.
C. When QC is entered by the technologist there should be a review of the previous data to ensure there 
       is no shift in the QC material from the mean consistently for 5 days in a row. 
a. If a shift (positive or negative) is noticed technologist should follow CHQA01-002 Attachment D on correcting trend. 
D. All quality control records, including proficiency survey results, are reviewed according to the     

      discipline’s Quality Control Policy and Procedures by supervisory personnel and Medical 
      Director/Section Director.   
E. Peer comparison quality control results are reviewed monthly by the supervisor as a means to confirm    

       the correlation of our results between hospitals.
VI. 
SUPERVISORY REVIEW

A. The levy Jennings and numerical results of QC for each assay are evaluated weekly by the lead Technologist to confirm that the test system is performing within acceptable limits. Assays with a bias will be brought to the Supervisor’s attention for corrective action.  

B. Individual QC data points are reviewed in the LIS weekly by the lead tech with online documentation of review. The supervisor will then do a secondary review.  If the supervisor performs the first review of QC data a secondary review is not necessary. 
C. Non-numeric QC data is reviewed monthly by the Supervisor or Lead Technologist to confirm that the test system is performing within acceptable limits with online documentation of review.
D. For numeric QC data, quality control statistics, standard deviation (SD) and coefficient of variation (CV) are calculated monthly to define and monitor analytic imprecision.  The monthly statistics are evaluated by the Supervisor or Lead Technologist to confirm that the test system is performing within acceptable limits.

E. Monthly statistics are submitted to Bio-Rad for inter-laboratory comparisons for general chemistry and immunoassays.  Inter-laboratory statistics are calculated and returned electronically.   Data is also available through the Bio-Rad website.  

F. An investigation is performed on any analytes that are greater than 2 SDI of the respective Bio-Rad peer group and appropriate corrective action is taken. 
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