MSDH SARS-CoV-2 Nucleic Acid Amplification Testing Assay Validation Template for State of Mississippi EUA
 Provide Laboratory Name, address and CLIA number at the top of the template.

I. Test System Overview and Principle
· scientific basis of the test and an explanation of the assay
· target gene or region being amplified with the location of primers and probes
· strains of SAR-CoV-2 that can be detected by the 
· [bookmark: _GoBack]oligonucleotide list with sequence

[bookmark: _Hlk13744454]II. Intended Use:
The SARS-CoV-2 assay is a [specify test technology such as, real-time RT-PCR test] intended for the [presumptive] qualitative detection of nucleic acid from the SARS-CoV-2 in [list respiratory specimens] from individuals suspected of COVID-19. Testing is limited to [Name of Clinical Laboratory(s)] that are Clinical Laboratory Improvement Amendments of 1988 (CLIA), 42 U.S.C. §263a certified high-complexity laboratories.
[bookmark: _Hlk1975919]Results are for the [presumptive] detection and identification of SARS-CoV-2 RNA. The SARS-CoV-2 RNA is generally detectable in respiratory specimens during the acute phase of infection. Positive results are indicative of active infection with SARS-CoV-2 but do not rule out bacterial infection or co-infection with other viruses. The agent detected may not be the definite cause of disease. Laboratories within the United States and its territories are required to report all positive results to the appropriate public health authorities.
Negative results do not preclude SARS-CoV-2 infection and should not be used as the sole basis for patient management decisions. Negative results must be combined with clinical observations, patient history, and epidemiological information.
The assay is intended for use by CLIA certified high-complexity laboratories with experience in developing molecular diagnostics and is only for use under the Mississippi State Department of Heath’s Authorization of Use.
III. Description and Test Principle
A. [bookmark: _Hlk13744194]Description of Test Steps: 
[Please describe in abbreviated form the steps for performing your assay in sequential order as a numbered list, including extraction methods. This should include the names of the instruments used in your assay, e.g., ABI 7500.   A copy of your laboratory procedure would be acceptable and can be appended to this form.]
B. Control Material(s) to be Used:
[Please describe the assay controls to be performed in the laboratory, including the following:

· The positive and negative control; ideally the positive control will be used to confirm performance near the test LOD. If a template control is used, please describe in general terms the sequence used. 
· The extraction control.
· The internal control, if present.  
Your description should also include the frequency that controls will be performed.] 
C. [bookmark: _Hlk34456408]Instruments Used for Testing
The [test name] test is to be used with the [list all RT-PCR Instruments, software, automated extraction instruments]. 
D. Assay results and interpretation 
[Please describe the results of your assay procedure, e.g., reactive (positive/detected), non-reactive (negative/non-detected), or Invalid (no result reported)]
IV. Specimen Collection and Handling
Please describe the specimen types and handling procedures evaluated
IV. Performance Evaluation 
The following performance characteristics will be evaluated:  
Accuracy, Precision, Reportable Range, Reference Interval, Analytical Sensitivity, Analytical Specificity, Limit of Detection (LOD) and Interfering Substances. The parameter-specific studies and parameter acceptance criteria are detailed below. 

1.  Accuracy Study
A. Study Design
Assay accuracy is defined as the agreement of the assay results for the validation specimens between the gold standard method or the accepted reference value and the evaluated method. 
To determine assay accuracy, a comparison study will be performed to evaluate this performance characteristic.  (Please describe the study performed). Concordance will be determined using the below formula:
 Concordance= [Concordant Specimens/ (Concordant Specimens+ Discordant Specimens)]*100
To further analyze accuracy, the comparison study data will be analyzed to identify the assay’s analytical specificity, sensitivity, positive predictive value and negative predictive value. Analytical Sensitivity is the ability of (test name) to correctly identify True Positive samples. The positive and negative predictive values (PPV and NPV respectively) are the proportions of positive and negative results that will be correctly identified by an assay. The below contingency table will be used to outline the assay’s analytical sensitivity, analytical specificity, PPV and NPV. 
	 
	Results from Comparison Study
	Total

	
	Positive
	Negative
	

	Positive
	# true positive (TP)
	# false positive (FP)
	TP+FP

	Negative
	# false negative (FN)
	# true negative (TN)
	FN+TN

	Total
	TP+FN
	FP+TN
	N


The following calculations will be performed using the comparison study data.
· Calculate the estimated Analytical Sensitivity (True positive rate) = 100 x [TP/(TP+FN)]
· Calculate the estimated Analytical Specificity (True negative rate) = 100 x [TN/(FP+TN)]
· Calculate the percent Positive Agreement (Positive Predictive Value)=100 x TP/(TP+FP)
· Calculate the percent Negative Agreement (Negative Predictive Value) =100 x TN/(TN+FN)
(Please describe the study performed).
Acceptance Criteria
For assay accuracy to be acceptable, the following criteria must be met: 
· ≥95% of results will be concordant  
· ≥95% of True Positives must be identified as true positive
· ≥95% of True Negatives must be identified as true negative. 
2. Precision
A. Study Design
The precision of an assay is represented in the variability observed in data obtained from replicate determinations of the same homogeneous sample under the normal assay conditions. For this assay, precision will be the degree to which repeated sequence analyses give the same result repeatably (within-run precision) and reproducibly (between-run precision) Intra-run precision or repeatability expresses the precision of the assay under the same operating conditions over a short interval of time. To evaluate the intra- or within run precision of this assay, (Please describe the study performed).
 Intra-Run precision will be calculated as shown below:

Repeatability = (no. of within-run replicates in agreement)/(total no. of tests performed for within-run replicates) × 100

To evaluate inter or between run precision, (Please describe the study performed).  Inter-run precision will be calculated as shown below:
Reproducibility = (no. of between-run replicates in agreement)/(total no. of tests performed for between-run replicates) × 100
  
Acceptance Criteria
For assay precision to be acceptable, the following criteria must be met:
· ≥95% concordance for replicates

3. Limit of Detection Study
A. Study Design.  An assay’s limit of detection (LOD) is the lowest quantity of RNA that can be reliably sequenced.  (Please describe the study)
  Acceptance Criteria
 For the limit of detection study to be acceptable, the following criteria must be met:
· ≥95% of replicates produce expected result
4. Specificity
A. Study Design (Please describe the study)
  Acceptance Criteria
 For the specificity study to be acceptable, the following criteria must be met:
· ≥95% of replicates at 1x -2x LOD must be concordant
· 100% agreement at all other concentrations and for all negative specimens
· Less than 80% homology between primers/probes and any sequence in the targeted microorganism

V. Other Applicable Performance Characteristics 
(Please describe any additional studies performed, i.e. specimen stability studies)
VI. Data Evaluation (provide data in tables/charts when possible)
1.Accuracy
2. Precision
3. Limit of Detection 
4. Specificity
5. Additional Studies (optional) 

XII. Signatures and Date

Technical Supervisor:

Laboratory Director:



XIII. Appendixes

Appendix A- Standard Operating Procedure
Appendix B- Validation Study Data (instrument print-outs, notes, reference material information)
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