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1.0 Introduction 

Accuracy, precision, sensitivity, and specificity are some examples of assay performance 

characteristics described by the Clinical and Laboratory Standards Institute (CLSI) as properties of 

a test that is used to describe its quality. Accuracy is defined as the closeness of agreement 

between a measured quantity value and a true quantity value of a measurand. Precision is defined 

as the closeness of agreement between measured quantity values obtained by replicating 

measurements on the same or similar objects under specified conditions. Clinical sensitivity is 

defined as the ability of the test to correctly identify a disease at a particular decision threshold, 

also called the true positive fraction. Clinical specificity is defined as the proportion of test results 

that are true negatives. Determination of the assay accuracy, precision, sensitivity, and specificity, 

through validation experiments, is the responsibility of the manufacturer or test developer. In 

contrast, verification studies aim to confirm the performance specifications established by the 

manufacturer through validation activities, performed by the end-user laboratory prior to use of 

an FDA-cleared assay for patient testing.   

 

2.0 Objectives 

2.1 To specify the minimum verification procedures that may be implemented by      Molecular 

testing laboratories to verify the performance of FDA-registered Real-Time PCR detection 

assays/kits prior to adoption for routine use for clinical diagnostics.  

2.2 To provide guidance on execution of best practices in the conduct of assay performance 

verification, for laboratories to be able to generate scientifically sound data  

 

3.0 Purpose of verification 

3.1 To evaluate the applicability and acceptability of a particular Real-Time RT-PCR-based 

detection system      to an Institution/Organization/Laboratory, through verification of 

manufacturer’s claims for diagnostic performance using the lab’s own testing conditions:      

3.1.1 Diagnostic Sensitivity/ Positive Percent Agreement 

3.1.2 Diagnostic Specificity/ Negative Percent Agreement 

 

4.0 Considerations 

4.1 Verification of multiplex assays - the competition among reactions in multiplex assays 

may impose more stringent requirements for sample purity, sample input, reagents, and 

platforms to avoid nonspecific reactions and background signals.  

4.2 Comparator Assay/Reference Standard – An acceptable reference assay/method, othe 

“best available method" for establishing the presence or absence of the condition of 



 

 

interest, which the new assay/method shall be evaluated against. This may be any of the 

following: (1) WHO established Real-Time Reverse Transcription Polymerase Chain 

Reaction (rRT-PCR) (2) WHO-recommended rRT-PCR kits/assays, (3) an rRT-PCR assay 

previously verified to be of equivalent or better performance as a WHO prequalified or 

WHO-recommended rRT-PCR assay for detection of SARS-CoV-2.  

4.3 A reference assay/standard for molecular assays or nucleic acid tests have not yet been 

fully established. In the absence of a reference standard, a well-described comparator 

assay may be used. The comparator assay to be used in the performance verification 

should have at least been validated by the performing laboratory for its limit of detection 

(LoD)/analytical specificity, analytical specificity, and/or diagnostic sensitivity/positive 

percent agreement (PPA), and diagnostic specificity/negative percent agreement (NPA).  

4.4                                     

 

5.0 Minimum Performance Criteria to be verified 

5.1 Diagnostic Performance 

a study undertaken to establish or confirm the clinical performance of an IVD, specifically 

its ability to yield results that are correlated with a particular condition/physiological state 

in accordance with [the] target population and intended user. This may be achieved 

through method comparison, here defined as Set Up 1 (comparator assay) vs. assay under 

evaluation (new).  

5.1.1 Positive Percent Agreement (PPA) 

PPA is the proportion of comparator-assay-positive samples that also tested 

positive in the assay being evaluated.  

 

5.1.2 Negative Percent Agreement (NPA) 

NPA is the proportion of comparator-assay negative samples that also tested 

negative in the assay being evaluated. 

 

The following illustrates the 2 x 2 table, which is the basis for computing for 

the diagnostic sensitivity and specificity: 

  Tested using the 

reference/comparator assay 

  Positive Negative 

Tested using the detection 

system being verified 

Positive a c 

Negative b d 

 

PPA  =    ____a_____ x 100 

                      a + b  



 

 

NPA  =    ____c_____ x 100 

                    c + d 

 

 

Requirements 

5.2 Product Insert/ Instruction for use 

5.2.1 Analytical and clinical/diagnostic performance of the assay/method under 

evaluation shall be based on the data declared by the manufacturer in the 

recent version of the product insert/ instruction for use. This document 

should contain the following information to carry out the performance 

verification:  

5.2.1.1 intended use; 

5.2.1.2      analytical sensitivity/detection limit; 

5.2.1.3      analytical specificity (in silico or wet lab analysis);       

5.2.1.4 diagnostic sensitivity/ positive percent agreement (PPA);       

5.2.1.5 diagnostic specificity/     negative percent agreement (NPA), at the 

minimum.  

5.3 Comparator assay 

5.3.1 Conclusions about assay/method performance can only be derived from 

performance verification studies that utilize specimens where the true 

analyte/clinical status has been determined to a high level of confidence 

5.3.2 The true status of specimen/subject can only be determined using an 

appropriate reference standard/comparator assay i.e. the best available 

method for establishing the presence or absence of the target condition 

(presence or absence of target pathogen nucleic acid material in the specimen 

such as but not limited to laboratory tests, clinical findings, and patient 

medical history. 

5.3.3 In the absence of a reference standard, a well-described comparator assay 

may be used. Examples of comparator assays are: 1) fully characterized in-

house Real-time PCR assay validated for its analytical sensitivity and 

specificity with in-silico analysis results; 2) validated/verified commercial kit 

currently used by the laboratory for routine testing; 3) WHO-established or -

recommended assays validated/verified by the laboratory.   

 

5.4 Specimens for clinical/diagnostic performance verification studies 

Clinical specimens for use in verification of clinical/diagnostic sensitivity and specificity 

should be representative of the specimens declared in the assay's intended use, i.e. 

should have analyte concentrations within the measuring range of the assay, do not 

contain interfering substances, etc. Banked/residual clinical respiratory specimens of 

known PCR result may be used for this purpose.  

 

A laboratory aiming to perform verification of diagnostic sensitivity and specificity should 

thus maintain the following: (1) sample bank of aliquoted clinical specimens, that are 



 

 

appropriately stored in -800C, (2) archiving system to determine the exact location of 

banked samples (sample map and database).      

 

In the absence of clinical specimens or if there is limited availability, a fully contrived 

clinical evaluation may be acceptable for initial performance evaluation. Additional 

clinical testing of positive natural clinical specimens can be performed once enough 

samples for the verification panel are available. 

 

6.0 Verification Procedure 

6.1 General reminders 

6.1.1 Inclusion/exclusion criteria for specimens used in the verification procedures 

should be clearly stated.  

6.1.2 Limitations of the performance evaluation conducted must be clearly 

stipulated in the report. 

6.1.3 The verification protocol should also include a description of how a 

specimen's ‘true’ analyte status will be determined (i.e. using a reference 

standard) and how testing discrepancies will be resolved. 

6.1.4 In using contrived specimens, the procedures for the preparation, control 

material used in spiking the target-positive samples, dilutions performed, and 

concentration (optional) must be disclosed. 

6.1.5 Data collection tools such as worksheets and electronic results databases 

should be available to record information and manage verification data.  

 

6.2 Verification of Diagnostic Performance 

6.2.1 Assemble a pool of clinical or contrived specimens with known reactivity 

(valid rRT-PCR result) to the pathogen being detected by the assay/kit under 

verification.  

6.2.1.1 Each clinical sample should have a sufficient specimen volume for the 

nucleic acid extraction procedure. Consult the assay's product insert 

or IFU for the recommended specimen or template volume.       

6.2.1.2 Select at least 30 target-positive specimens and 30 target-negative 

specimens.  

6.2.1.3 For target-positive specimens, classify as follows:  

6.2.1.3.1 If Ct values are being used as reference for classification 

6.2.1.3.1.1 Weak positives (High Ct:30-35) – at least 10-15 

samples 

6.2.1.3.1.2 Intermediate positives (Mid Ct: 25 - 29) – at least 

5-10 samples 

6.2.1.3.1.3 Strong positives (Low Ct: <25) – at least 5-10 

samples 

6.2.1.3.2 If the assay LoD is being used as reference for 

classification 



 

 

6.2.1.3.2.1 At least 15 samples or half of the target-positive 

panels must have a concentration at the LoD of 

the assay being verified 

6.2.1.3.2.2 At least 15 samples or half of the target-positive 

panels must cover the range of the test up to and 

not higher than 5X LOD                

These shall serve as an approximation of analyte concentration from 

target-positive clinical or contrived samples.  

 

6.2.2 Perform comparative evaluation between the 2 detection set-ups, wherein 

Set Up 1 is the comparator assay and Set Up 2 is the assay being verified. 

7.0 Data Analysis  

Verification data should be summarized with raw and/or intermediate results (as part of the 

appendix). In general, summary tables of the verification data should support how the verification 

procedure answers the objectives.  

7.1 Verification of Diagnostic Performance 

 

Table 1. Sample data table for verification of diagnostic performance.  

Sample 

Classification 

Set Up 1 

Ct Values Set Up 1 Final 

Qualitative 

Result 

Set Up 2 

Ct Values Set Up 2 Final 

Qualitative 

Result 

CONCORDANCE 
Target 

gene 1 

Target 

gene 2 

Target 

gene 1 

Target 

gene 2 

NEGATIVE        

Sample 1        

Sample 2        

Sample 3        

…        

Sample 30        

Weak Positives        

Sample 1        

Sample 2        

Sample 3        



 

 

…        

Sample 10        

Intermediate 

Positives 
       

Sample 1        

Sample 2        

Sample 3        

…        

Sample 10        

Strong Positives        

Sample 1        

Sample 2        

Sample 3        

…        

Sample 10        

 

Table 2. Sample summary table for data comparing results generated from parallel testing 

specimens using Set Up 1 and Set Up 2.  

Result 

Classification 

Set Up 1 

 

Set Up 2 

 

No of samples % (n=__) No of samples % (n=__) 

Positive     

Negative     

 



 

 

Table 3. Sample 2 x 2 table 

  Set Up 1 

  Positive Negative 

Set Up 2 

Positive   

Negative   

Total   

 

 Table 4. Sample summary table for PPA and NPA. 

Criteria Est Value (%) 95% CI 

lower limit upper limit 

Positive Percent Agreement    

Negative Percent Agreement    
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