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	SUBJECT:


	Microbiology Method Validation and Monitoring

	POLICY:
	The most important attributes of a laboratory test are its ability to produce accurate, precise, and reproducible results with rapid turnaround time and clinical utility.  Prior to implementing a new test, these factors are weighed with other issues, such as clinical relevance, cost, instrumentation, and ease of performance.

Laboratories are required to establish policies and procedures to maintain or improve the reliability, efficiency, and clinical utility of laboratory tests.
Two of the most important analyses performed in the laboratory are verification and validation. Verification is the one-time process performed to determine or to confirm a test’s expected performance prior to implementation in the clinical laboratory. Validation is an ongoing process of monitoring a test, procedure, or method to ensure that it continuously performs as expected. Validation is achieved through normal quality control, proficiency testing,  staff competency testing and instrument calibration.
 

	PROCEDURE:
	CLIA regulations require that laboratories verify the manufacturer’s performance specifications for all new unmodified tests prior to reporting patient test results. These performance specifications include :

· Accuracy

· Precision

· Reportable range

· Reference range

1. Accuracy is usually accomplished by performing the new or revised test method in parallel with a reference method that has an established and satisfactory level of accuracy. This can be established by either method comparison or recovery studies and is a measure of concordance between observes and expected results.
2. Precision (or reproducibility) should be verified within runs, between runs, and between operators (if the test is considered to be highly operator dependent). Fully automated systems are generally not considered to be operator dependent.
Precision can be verified by testing several negative and positive specimens (or for quantitative tests, various levels of analyte) at least in duplicate in the same run or in different runs. For operator dependent tests, this process is performed by at least two different operators. The comparability of repeated results (either qualitative or quantitative, as appropriate) is assessed relative to the manufacturer’s specifications.

3. The reportable range is verified by testing characterized samples with known values near the lower and upper ends of the manufacturer’s reportable range as well as samples in the normal range (usually negative for analyte).

4. The reference range (normal values) provided by the manufacturer or as published in textbooks or scientific articles can be used by the laboratory, provided the laboratory’s patient population is similar. If the laboratory chooses to evaluate specimens from known healthy patients, the results should be within the test’s reference range.
5. These test characteristics may be verified using the same set of samples.

6.          e.g., the laboratory can test samples with known values at the lower and upper end of the manufacturer’s reportable range along with samples in the normal range for the institution’s patient population, in different runs, on different days, and by different personnel.

7. The results of test verification should indicate one of three possibilities:

1) The test is acceptable for routine use.

2) Further verification studies are required.

3) Immediate corrective action is required by the manufacturer (if commercially obtained), the user, or both. The test is unsuitable for routine use until its performance parameters can be verified.

· Selection of a laboratory method
1. Define the purpose for which the method is to be used. Common purposes for tests include the following:

a) Screening

b) Diagnosis

c) Supplemental

2. Decide what analyte (e.g., organism, antigen, or nucleic acid, etc.) is to be detected and what the reference method or gold standard will be for comparison.

3. In collaboration with the end user of the test (e.g., the physician) combined with the information from the previous two steps, determine the medical usefulness of the test.

4. Survey the technical and medical literature for performance claims of various methods that may indicate that one or more methods will meet the initial requirements for sensitivity and specificity.
5. Determine the characteristics of the method of interest.

a) Cost of the method

b) Practicality in the laboratory setting

c) Specimen requirements

d) Quantities of reagents and controls needed for test: storage requirements

e) Shelf life of reagents and controls before and after opening

f) Availability of supplies, service, and/or technical support

g) Possible safety hazards related to performing test

h) Whether a reference range is appropriate for the test and how it will be determined for the institution.

6. Make a preliminary selection of a test method, perform the in-house verification.




· Components of the Validation  Process
The standard components of a validation process have expanded since the CLIA of 1988 and now include the parameters listed below. In addition, the laboratory must monitor and evaluate the overall quality of the general laboratory systems on an ongoing basis and must identify and correct issues. The quality review must include the general effectiveness of the corrective action used to fix issues.
1. Personnel Competency Assessment and Training.  
The laboratory must have a written documented system to establish the competency of each laboratory employee. The CLIA regulatory requirement lists six areas that must be part of a competency assessment program:

a) Direct observations of performance of routine patient tests.

b) Monitoring of the recording and reporting of test results

c) Review of intermediate test results or worksheets, quality control records, proficiency testing results, and preventative maintenance records.

d) Direct observation of performance of instrument maintenance and function checks.

e) Assessment of test performance through testing previously analyzed specimens, internal blind testing samples, or external proficiency testing samples
f) Assessment of problem solving skills.

2. Proficiency Testing. 

CLIA-certified laboratories must enroll in an approved proficiency program for each specialty and subspecialty for which they seek certification. Proficiency testing must be performed at least twice a year.   Also, the laboratory must test the proficiency sample in the same manner as any other sample in the laboratory. For tests that have no external proficiency testing program available, the laboratory must establish an internal proficiency program to monitor the accuracy and reliability of these tests.

3. Quality Control Organisms.
Each laboratory should establish its own collection of quality control isolates needed to fulfill required quality control requirements on all testing procedures.

4. Quality Control Analytes
Quality control analytes are a metabolic product, nucleic acid, enzyme, or antigen usually provided by the manufacturer of a test or system for the routine quality control of a specific procedure or instrument. The analyte should be identified with a lot number or should have other traceable identification; further description should indicate concentration, titer (where appropriate), use, date of preparation, and storage conditions.

5. Comparison of Test Results or Multiple Instruments and Testing Sites.

If the laboratory performs the same test method using multiple units of the same instrument or performs the same test method at multiple testing sites, there should be a program in place to demonstrate equivalency of test results.
6. Implementation of New Assays.
7. Instrument Calibration
8. Use of Historical Laboratory Data.

9. Confidentiality of Patient Information.

10. Specimen Identification and Integrity.

11. Complaint Investigations.

There must be a system in place to handle laboratory complaint investigations.

12. Communications.

Excellent communication must exist between the laboratory and the individuals who order tests to eliminate potential errors.
PROCEDURAL NOTES:

Certain commonly used microbiology items are not considered instruments, kits, or test systems under the CLIA of 1988 and may not require a complete verification process prior to use. Items such as media or individual reagents used as components of the identification process (e.g., oxidase or catalase) may instead be monitored through the quality control protocols of the laboratory.
Test validation is essentially a continuous process. Individual laboratories are responsible for ensuring that the specific components of test validation occur frequently enough to ensure the continued performance of a laboratory test. 
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