Purpose:
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FDA Sensitivity and Specificity Study Outline —

ABBREVIATED STUDY/ MINIMUM REQUIREMENT

To provide the procedure to be used to evaluate COVID-19 device sensitivity and specificity.

Besides establishing an LoD for the device using the COVID-19 strain supplied for this study,

the study will enable FDA to compare sensitivity and specificity of new and previously

authorized devices.

Materials Provided:

® FDA Verification Panel (FDA SARS-CoV-2 Reference Panel)— contains one heat-inactivated

COVID-19 strain and one heat-inactivated MERS-CoV in cell culture media obtained through

collaboration with Center for Biologics Evaluation and Research (CBER). Panel contents:

(0]

(0]

(0)

(0]

(0]

T1 — concentrated stock 1 (USA-WA1/2020: NR-52281, concentration ~1.8x10?
RNA NAAT detectable units/ mL)

T2 — control 1 (blinded testing)

T3 — control 2 (blinded testing)

T4 — control 3 (blinded testing)

T5— control 4 (blinded testing)

Note: The controls in the validation panel were prepared to generate specific RNA NAAT

detectable units/mL. These units may not be equivalent to units provided in copies/mL.

Note 2: Please store the stock at -80°C until use. Prior to use, please thaw the stock at

room temperature, prepare dilutions, and test the samples the same day.

Note 3: Both vials of T1 are Sars-CoV-2. One vial of T1 is provided for the LoD

determination study and another one for the LoD corroboration study. MERS-CoV is part

of the unknowns.



Version 08/04/2020

Do not store diluted reference material over-night, or freeze-thaw the stock since it

will produce a decrease in performance due to degradation.

Materials Not Provided:
e Negative matrix of choice

Note: If several specimen types are claimed, please choose NP clinical matrix. If NP is

not a specimen type claimed by your device, please contact the FDA.

Note 2: For devices authorized for use with dry swab specimens only, please adjust the

protocol for your assay as follows:

-dilution series could be done using NP swabs collected from individuals negative for
COVID-19 diluted in saline or other diluent appropriate for analytical testing for your

particular device

-prepare each dilution so there is sufficient volume to perform replicates as per FDA’s

protocol below

-test each dilution following the number of replicates requested by the FDA’s protocol

below

For devices authorized for use with dry swab specimens only, prepare mock swabs by
pipetting 50 pL of each diluted virus stock onto a swab, let the swab dry for a minimum

of 20 minutes, and test the swab following the Instructions for Use for the device.

Please provide a detail description of the workflow of your dry swab assay (including

input volumes at each step).

e Device to be evaluated may contain the following:
0o Real-time RT-PCR Primer and Probe Set
o Real-time RT-PCR Control Set
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0 Mastermix

o Extraction method authorized (or to be authorized) with the new device

e Instrument(s) to be authorized with the device

Note: If you determine that one or more instrument(s) has/have a different LoD please
select the extraction/ instrument combination with the worst LoD (anything that is within

1 to 2x of the established LoD in a side-by-side comparison is considered comparable).

Study Outline for Negatives:

To ensure that your matrix of choice will not interfere with the results produced by the reference
material, you should first demonstrate that unspiked matrices generate valid negative results for
all virus-specific primer and probe (i.e., are positive for your internal control and negative for
SARS-CoV-2 targets). To this end, unspiked clinical matrix should be extracted 10-20 times.
Each extracted nucleic acid matrix should be tested once by your assay before using the matrix

for spiking as explained below.

Study Outline for Sensitivity using T1:

1. Preparation of spiked NP samples for extraction:

e To start, please prepare a 1:10 dilution of the provided material T1.
For example:
o Pipette 0.9 mL of NP matrix (swab eluted in VIM) into 1 vial labeled T1.1.

o From the FDA Verification Panel stored at -80°C, remove T1 and thaw it at
room temperature (RT), vortex and briefly centrifuge.

o Transfer 0.1 mL of T1 to one of the vials -labeled T1.1- containing the 0.9 mL
of clinical matrix. Total volume should now be 1 mL and the concentration in
the order of ~1.8x10” RNA NAAT detectable units/ mL.

e Place lid on vial and vortex to mix.
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e Centrifuge briefly to prevent aerosol upon opening the tube.

2. Range-finding:
e For the NP clinical matrix spiked with T1 as described in 1:

o Prepare a 10-fold dilution series in matrix — 7 dilutions total for each (1.8x10°
down to 1.8x10%) in addition to T1.1 prepared in step 1. Change tips between

dilutions.

We suggest pipetting 4.5 mL of normal matrix into 7 additional vials labeled
T1.2-T1.8. Transfer 0.5 mL of the T1.1 to the T1.2 vial, place lid on vial and

vortex to mix. Centrifuge briefly to prevent acrosol upon opening the tube.
Proceed with 1:10 dilutions until T1.8 is generated.

o Extract T1.2-T1.8 three times each by the method authorized (or to be
authorized) with the new device.

o Test each of the extracted T1.2-T1.8 replicates with your assay.

3. Sensitivity Confirmation:_All the LoD corroboration study should BE COMPLETED
ON A SINGLE DAY. Storage of diluted material is not recommended as degradation of

material may occur.

For each dilution series of virus T1 in clinical matrix, identify the lowest
concentration for which all three replicates generate positive results. This is the target
dilution for confirmation for each virus.
The initial dilution window to be further tested includes the target dilution(s)
identified in the previous step.
Using the same extraction method used in the range finding study that has been
authorized (or to be authorized) with the device:
e For the targeted dilution for confirmation, if the confirmation is performed the
same day of the range finding, 17 additional replicates should be tested from
extraction to amplification/detection. Please add any triplicates from the range

finding to the 17 replicates of the confirmatory study as applicable. If
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confirmation is performed on a following day, 20 replicates should be tested
from extraction to amplification/detection for the targeted dilution to limit
variability in Ct values.

e Test each individually extracted nucleic acid sample once by your assay.

A. If you obtained 19/20 or 20/20 positive results, this dilution will be considered
your LoD.

B. Ifyou obtained 20/20 positive results, you may choose to further define the LoD
of your assay by testing one 3-fold dilution below the identified target(s).
Dilutions should continue further down until at least 1of the 20 samples generate
one negative result.

C. Ifyou obtained less than 19/20 positive results, you must still define the LoD of
your assay by testing one 3-fold dilution above the identified target(s). Dilutions
should continue further up until only 1of the 20 samples generate a negative

result.
For both B and C:

o Using the extraction method authorized (or to be authorized) with the device (also
used in range-finding):
= For any of the two dilutions bracketing the targeted level for confirmation, 20
replicates should be tested from extraction to amplification/detection.

= Test each individually extracted nucleic acid sample once by your assay.

4. Graphical Summary:
e Please provide a plot of Mean Ct (with error bars) versus log;, (RNA NAAT
detectable units/ mL).

Study Outline for Blinded Controls using T2-TS5:

® Prepare a 1:10 dilution and a 1:100 dilution of provided material T2 to TS in NP

matrix as shown in Figure 1 and test the dilutions in red.
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Figure 1. Panel Dilution Scheme
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Pipette 9 mL of normal human matrix into eight vials; designate two vials for
each blinded control T2 (T2 and T2.1), T3 (T3 and T3.1), T4 (T4 and T4.1),
and TS5 (TS5 and T5.1).

From the FDA Verification Panels stored at -80°C, remove T2-T5 and thaw
them at RT, vortex and briefly centrifuge.

Transfer 1 mL of each of T2-T5 to its designated vial containing clinical
matrix. Total volume should now be 10 mL in each vial.

Place lid on vial and vortex to mix.

Centrifuge briefly to prevent aerosol upon opening the tube.

Use these final T3 and T4 (all 1:10 dilutions) dilution for testing.

For T2, T3, T4 and T5 (all 1:10 dilutions), transfer 1 mL of T2 into the vial
labeled T2.1., 1 mL of T3 into the vial labeled T3.1,1 mL of T4 into the vial
labeled T4.1, and 1 mL of TS into the vial labeled T5.1 to generate the 1:100

(o)}
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dilution. Use these final T2.1, T3.1, T4.1 and T5.1 (all 1:100) dilutions for

testing.

o Place lid on vial and vortex to mix.

o Centrifuge briefly this vial to prevent aerosol upon opening the tube.

e For each spiked matrix with T2.1 (1:100), T3 (1:10), T3.1(1:100), T4 (1:10), T4.1

(1:100) and T5.1 (1:100):

o Extract each control five times using the extraction method authorized (or to

be authorized) with the new device. You will have half of the preparation

unused in this case,

o Test the diluted specimens with your assay.

e For each Ct value obtained for the blinded controls (30 values in total), please provide

an estimated value of RNA NAT detectable units/ mL by comparing the Ct values of

the controls to the corresponding 10-fold dilution with known concentrations in units/

mL used to construct the graph above.

Note: Please do not include the dilution factor in your estimation; provide the NAAT

detectable units as measured in the sample tested.

Note 2: Please run all the unknowns on the same day.

Note 3: Please provide individual Ct values, average Ct values, error of the mean Ct

values, and number of positive hits over total replicates in each step of the study.

Summary of the vials provided:

Tube # | Volume Number of

(mL) tubes

Dilution to be tested

1 0.6 2

Serial dilution: one vial is for
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LoD determination and another one for LoD

confirmation
2 1.5 1:100
3 1.5 1:10 and 1:100
4 1.5 1:10 and 1:100
5 1.5 1:100

For a more robust study, please use the protocol entitled: FDA Sensitivity and Specificity Study

Outline — FULL STUDY, which details a more extensive LoD corroboration study and

additional blinded sample testing.

Note: The material cannot be used for other purposes than the ones specified in this

protocol.

For additional questions, please contact Mayra Garcia, Ph.D., M.B.A., at (240) 402-7213 or at

Mayra.Garcia@fda.hhs.gov
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