Quality Control, An Overview

With the advent of CLIA'88 regulations and their application to all facilities which perform any clinical testing, the issue of routine Quality Control (QC) has caused some confusion.  This document is an overview of the subject and a general outline of the procedure(s) that the Regional Laboratory System will apply.  It is not intended as a replacement of the Quality Assurance Manual written in response to the requirement for a Quality Assurance Plan that will be provided later under a separate cover.  CLIA'88 recognizes, at present, three categories of testing; waived tests, moderately complex and complex testing.  The Regional Laboratory System falls in the moderately complex category, even though many of its tests would fall in the waived category.  While not strictly required by CLIA'88 for waived category tests, the QC protocol which we will apply will be the same for all tests regardless of the category in which they could be placed.  This is based on standard laboratory procedure for good laboratory practice.  After all, if the test is worth doing at all, then its worth insuring that the result is meaningful!

There are two broad categories of tests, quantitative and qualitative.  Quantitative tests attempt to determine "how much" or "how little".  Cholesterol values are a typical quantitative test. Qualitative tests attempt to determine whether or not a specific condition exists ("Yes" or "No", and sometimes "maybe").  Pregnancy tests are typical qualitative tests.  Each type of procedure has its own QC requirement.  For quantitative tests, the QC procedure should challenge the test with at least low and high value controls over the range of the test.  Choice of actual control materials usually depends upon what break‑points are important.  For quantitative tests, there is usually a normal range for which determinations below normal or above normal are clinically significant.  Thus the control materials would be chosen to fall at the break‑point between low and normal on one side and between normal and high on the other side. Control materials for qualitative tests are usually restricted to material which will yield a positive and a negative result.  Some test kits have "internal QC indicators", e.g. Icon EIA pregnancy tests (Tandem).  While internal controls are good, they do not take the place of challenging the test with known positive and negative specimens from a standardized source.  In many cases, standardized QC materials can be obtained from the kit manufacturer, although sometimes it is better to obtain standardized materials through another source that does not have a vested interest in any manufacturer's testing product.

Implied in any QC program is that persons using the test have been instructed so that they can perform the procedure according to written instructions.  A written procedure will be placed in a lab manual available at the testing site, and the procedure will adhere to any conditions specified by the reagent or test manufacturer. This will all be done before the test is ever used for clinical testing.  The test materials must be stored according to the conditions specified in the procedure.  YOU MAY NOT use expired materials for patient testing under any circumstances.  You may however, use expired material for training purposes as long as the box or container is clearly marked "Do Not Use For Diagnostic Testing ‑ For Training Only".  No test should ever be performed on clinical specimens if the QC test(s) has not been performed or has failed.

 I.  Testing Volume
So how much testing is enough?  It depends on several factors which will be specific to the test in question.  However, there are some general guidelines.

A.
It is important to test reagents, or kits, once before they are placed into service; we don't want to learn that a new lot of pregnancy tests are not working on the day all of the old reagents are exhausted or expired.

B.
If the test is considered in the waived category by CLIA'88, then at least one control is required.  It will be our standard practice to test two controls, a positive (abnormal) and a negative (normal) or a high and a low control at some interval specific for each test.

C.
If the test is considered moderately complex by CLIA'88  standards and a quantitative test, then;

1.  At least a two level control set (high and low) must be used each day the test is performed. 

2.
The verification of instrument calibration must be performed at least every six (6) months.  This involves checking linearity and reproducibility.

D.
If an instrument has an "optics check" cuvette or strip, it must be used each time the instrument is turned on.  The "optics check" is intended to check equipment performance only, and is used in addition to routine quality control reagents which check reagents and specimen handling procedures in addition to equipment function.

1.
The initial QC tests must be done before any patient specimens are reported.  With some testing systems it is reasonable to perform QC testing concurrently with clinical testing, but in most cases the QC tests should be performed in advance of any clinical testing.  Sometimes, additional QC tests will be performed at intervals during the day to insure continued accuracy; the actual number of repeat QC tests performed will be specified in the written procedure for that test or a temporary addendum to the procedure.

E.
In some cases, the supplied control materials may have a particularly broad range of acceptable values (> +/‑ 10%).  This is because the manufacturer has tested the control against every possible lot number of reagent kits  they sell. In cases where the manufacturers acceptable control values range more than +/‑ 10% about a mean (average) value, the testing facility may have to establish in‑house control ranges before the kits or reagents are used.  This will be done by testing three (3) replicates of each control vial, determining the mean and standard deviation and setting the range equal to the mean plus and minus two (2) standard deviations.  Subsequent daily (or per run) controls will be added into the calculation to redefine the mean and acceptable range until the mean is based on at least five controls.

F.
If equipment and/or reagents are moved from a central facility to a remote testing site, the quality control and equipment performance checks must be done at the site where testing will be performed.

G.
If the test contains an internal procedural control (i.e. built in quality control indicator) the internal control should be checked before recording the patient's result even though we will not routinely record the result of the internal control.  This of course presumes that the pre‑use QC checks and scheduled periodic checks have been performed (section A above).  e.g.; Precise Pregnancy Kit (Beckton/Dickinson).

II.
Recording 
A.
QC information will always be placed in its own log sheet.  Record the Lot number and expiration date of the test material on the patient log sheet too; that way it is easy to cross check QC test with the material that was used for patient testing.  Other QC data should not be recorded on the patient log sheet.

B.
Write it down!  One of the most common mistakes made in any QC program is the failure to document results and any corrective action that was taken.

1. If the test includes both calibration materials and controls, then the results should be documented on a "QC log sheet" (see attached examples).  The QC log sheet will usually have the following kinds of  information 

a.
Name of the test at the top of the sheet

b.
Name of Manufacturer

c.
Lot number, expiration, and expected result of controls

d.
Date of individual test

e.
Lot number of the kit or reagent system

f.
Date of expiration of the kit or reagent system

g.
Observed results (e.g. reactive, non‑reactive, equivocal)  or quantitative values.

h.
Pass or Fail column

i.
Initials column for person performing the QC test

j.
Corrective action section to note what was done in case QC tests yielded unexpected results (i.e. QC failed).

k.
Date tracking section if the sheet has to leave the facility

l.
Sign‑off for supervisor at the bottom of the sheet (name and date)

m.
Sign‑off for director at the bottom of the sheet (name and date)

III.
Errors
If you happen to make an error by entering incorrect  information or placing information in the wrong blank, draw a single line through the mistake(s) and initial the line in the margin.  Don't ever try to scribble over errors or use white out to cover them up ‑ inspectors and lawyers assume that you  are trying to hide something.  Well documented QC testing and appropriate corrective action are the best indication that you and your institution have approached clinical testing in a professional manner using good laboratory practices.

IV.
Testing Interval
While subject to change depending upon experience and the discretion of the site supervisor and laboratory director, the following intervals will be considered standard for Quality Control;

Quality Control  Intervals
	TESTS
	Open New Lot No.
	Each 

Day


	Each Week
	Each Month
	When Moved

	Cholesterol (mc)
	yes
	yes
	na
	na
	yes

	HDL-cholesterol (mc)
	yes
	yes
	na
	na
	yes

	Cholesterol (w)
	yes
	no
	yes
	na
	optic ck

	HDL-cholesterol (w)
	yes
	no
	yes
	na
	optic ck

	Hemoglobin (mc)
	yes
	yes
	na
	na
	yes

	Blood glucose (mc)
	yes
	yes
	na
	na
	yes

	Hemoglobin or

 hematocrit (w)
	yes
	no
	yes
	na
	Hb=optic

Hct=yes

	Blood glucose (w)
	yes
	no
	yes
	na
	optic ck

	Urine pregnancy (w)
	yes
	no
	no
	yes
	na

	Urine dipstick chemistry (w)
	yes
	no
	no
	yes
	na

	Wet Mounts (mc)
	yes
	yes
	na
	na
	yes

	Other Moderately Complex Tests
	yes
	yes
	na
	na
	usually

	Other Waived Tests
	yes
	no
	yes
	na
	sometimes


An instrument designed to remain on the lab bench Ausually@ needs to be recalibrated if it is moved more than a few feet (e.g. to a mobile lab).  An instrument which is designed to be portable (e.g. a glucose meter) Asometimes@ needs to be recalibrated; check the manufactures instructions.

V.
Review of Quality Control Records
A.
The site supervisor should review and sign all QC records each month.  Flag records that have not been signed by the Laboratory Director so that (s)he can sign them on the next visit.

B.
Alternatively if there is a quality control problem or there is a significant  interval between laboratory visits by the laboratory director, the form(s) should be mailed in when completed for review and signature.  The process will be as  follows:

1.
Site supervisor reviews sheet at the end of the month or quarter.  Initial any corrective action if not already reviewed.

2.
Site supervisor signs and dates sheet.

3.
Record date to mail in the "sent to Director" section, and post a Xerox copy in the QC file.

4.
Mail the original copy to the Director for review and signature.

5.
Director reviews, signs and copies QC log sheet for central files.  Returns original to site supervisor.

6.
Site supervisor dates returned section of QC log sheet and replaces Xerox copy with the original in the Log Book.

C.
The review process should begin during the first week of each month for the previous month.  QC records for the previous two months should be maintained at the testing site in a sturdy binder.  Older records are maintained by the site supervisor in a central location for two years. The site supervisor should keep the Xerox copies on file until they have the original log sheet in their files.

VI.
Author:
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VII.
Guideline Review:
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Date installed ____/____/____       
Date removed _____/ ____/____

 
Site Supervisor or

 
CLIA Coordinator: ________________ 
Lab. Director: ______________

Quality Control Log Sheet

Test Name: PREGNANCY TEST ‑ URINE (PregnaCloneR)  

Manufacturer: Example Diagnostics

Supplier: Fisher Diagnostics Cat. no: 2770‑77  

	
	ctrl.lot.no.
	expiration
	result/range

	Pos Ctrl
	PTC-930906P
	JUN '94
	POSITIVE

	Neg. Ctrl
	PTC-930906N
	JUN '94
	NEGATIVE


	date
	Kit Lot Num
	Expires
	Observed (+)
	Observed (-)
	P/F
	Init

	9/15/93
	FDPC-1832R
	OCT '93
	POSITIVE
	NEGATIVE
	PASS
	WS

	9/16/93
	FDPC-1832R
	OCT '93
	WEAK POS
	NEGATIVE
	FAIL
	WS

	9/16/93
	FDPC-1832R
	OCT '93
	WEAK POS
	NEGATIVE
	FAIL
	WS

	9/16/93
	FDPC-1849G
	SEPT 94
	POSITIVE
	NEGATIVE
	PASS
	WS

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


                Corrective Action:  (use reverse side as needed)

	9/16/93
	Positive control weak, even after new controls

	
	Replaced kit with a new one.  kit (lot 1849G) works OK.

	
	No patients tested with lot 1832 on 9/16 (WSS)

	
	

	
	


__________________________ 


__________________________ 

         Supervisors Review




Directors Review
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