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EMERGENCY USE AUTHORIZATION (EUA)
SUMMARY

SARS-CoV-2 (N gene detection) Test
(Exact Sciences Laboratories)

For In vitro Diagnostic Use
Rx Only
For use under Emergency Use Authorization (EUA) only

The SARS-CoV-2 RT-PCR assay will be performed at the Exact
Laboratories, located at 650 Forward Drive, Madison, WI 537

Laboratory Improvement Amendments of 1988(CLIA),
the requirements to perform high complexity tests as p
Operating Procedures that were reviewed by the F

INTENDED USE
The SARS-CoV-2 (N gene detection) Testd i oughput real-time RT-PCR assay

intended for the qualitative detectig Rl from SARS-CoV-2 in upper
respiratory specimens (such as nasg ~ haryngeal, and oropharyngeal
swab specimens), from 1nd1v1dual uspected of WOVID-19 by a healthcare provider.
Testing is limited to Exact s, located at 650 Forward Drive,
Madison, WI 53711 and 145 s 100, Madison, WI 53713, which are
certified under the Chmcal Lab : ent Amendments of 1988 (CLIA) 42
U.S.C. a, and meet t

Laboratories within the United States and its territories are required to report all 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.
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The SARS-CoV-2 (N gene detection) Test is intended for use by clinical laboratory
personnel specifically instructed and trained in the techniques of real-time RT-PCR
assays. The assay is intended for use under the Food and Drug Administration’s
Emergency Use Authorization.

DEVICE DESCRIPTION AND TEST PRINCIPLE

The SARS-CoV-2 (N gene detection) Test is a high-throughput rea,

oropharyngeal or nasal swab) is reverse transcribed to cD,
using the ABI 7500 Fast Dx (Applied Biosystems) i
Software (SDS) version 1.4.1. During the amplificat
specific target sequence located between the forwa @rCrs. During the
extension phase of the PCR cycle, the 5’ nu i ymerase degrades
the bound probe, causing the reporter dyes (FA
dye (BHQ), generating a fluorescent si ce intensity is monitored at each

bead-based technology is conducted

RNA extraction based on conve
1 jences Corporation extraction procedure on the

using the non-comme

S OVID-19 Test Home Collection Kit — to self-collect nasal swab

pecimens when determined to be appropriate by a healthcare provider. Testing of

glf-collected nasal swabs is performed according to the Accessioning SOP and

ctions for Use of the Everlywell COVID-19 Test Home Collection Kit.
Everlywell has granted Exact Sciences Laboratories a right of reference to the
data supporting the use of this authorized home collection kit.

= Exact Sciences COVID-19 Nasal Swab Home-Collection Kit consisting of a
separately packed dry sterile swab (synthetic-tipped nasal swab with plastic or
aluminum shaft) a 2mL collection tube with 1.2 mL 0.9% saline, collection tube
label, biohazard bag with absorbent pad, bubble wrap and shipping box.
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MEDICAL OVERSIGHT OF THE SELF-COLLECTION AND RESULT
REPORTING PROCESS

Medical Oversight of the self-collected sample testing process is provided by the
healthcare providers. Patients will be evaluated by the healthcare provider and
determined to be appropriate for at-home collection based on current CDC screening
guidelines. Once at-home collection eligibility is determined, an order is placed by the
physician (this equals prescription).

provider with Exact Sciences Laboratories. The Exact
shipped to the patients with return labels addressed to

After specimen collection by the patient the sam
at-home collection specimens arriving at Laae

inspected for the following rejection

*  Specimens received >56 ho

* Specimen label is not pr

identifiers

*  Specimen is grossly con

» Transport tube is broken

TS AND MATERIALS

ent/reagents/materials are required to run this test:

ciences Corporation extraction reagents

. Bn STARIet liquid handler for nucleic acid extraction

3. ABI 7500 Fast Dx (Applied Biosystems) for cDNA synthesis and PCR amplification
of the target sequences.

4. GoTaq I-Step RT-qPCR system (Promega; #A6121)

5. 2019-nCoV N1 and RP primers and probes (Exact Sciences Laboratories;
#10006626)

6. Hs RPP30 Positive Control (RP) (IDT; #10006626)

7. 2019-nCoV_N_Positive Control (N1 & N2) (IDT; #10006625)
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CONTROLS TO BE USED WITH THE COVID-19 RT-PCR

= Extraction No Target (ENT) serves both as an extraction control to monitor for
any Reagent contamination and sample carryover that could occur during the
extraction process. The ENT consists of Saline (ESL specimen collection media)
and is run once for every batch of extracted specimens.

= A no template control (NTC) is used to monitor the possibility of sample
contamination in the assay run and is used once on every PCR assa
control is DNA suspension buffer (TE buffer).

= A Positive Control (POC) (nCoVPC) is used to verify tha
performing as intended. The nCoVPC contains targets
of Hs_ RPP30 Positive Control (IDT) and 2019-nCo

erpretation of patient results. If the
e interpreted.

Expected Ct Values

RP: No Ct, or 10*> Ct > 37,
N1: 8* >Ct> 40
RP: No Ct, or 10*> Ct > 37,
N1: 8* >Ct> 40

RP: 10* < Ct<37
NI1: 8*<Ct<40

If any of the above controls do not exhibit the expected performance as described, the
assay may have been improperly set up and/or executed improperly, or reagent or
equipment malfunction could have occurred. Invalidate the run and re-test.
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b. Examination and Interpretation of Patient Specimen Results:

Assessment of clinical specimen test results should be performed after the positive and
negative controls have been examined and determined to be valid and acceptable. If the
controls are not valid, the patient results cannot be interpreted.

Table 2: Interpretation of Patient Results

N1 RP Result Interpretation Patient Report Verbia

All targets are valid. SARS-
+ +/- CoV-2 (COVID-19) RNA SARS-CoV-2 (COVID,
detected.

All targets are valid. SARS-
- + CoV-2 (COVID-19) RNA
NOT detected.

Results are invalid.
Repeat testing inhi@ltion i ay or the specimen
- - If the result is still invalid, a inadequate amount of clinical
new specimen should be . sting is suggested if
obtained. |1y indicated.

PERFORMANCE EVALUA'LTO

1) Analytical Sensitivity:

SARS-CoV-2
constructed wi

(SeraCare). AccuPlex recombinant materials are
mammalian virus producing a safe, non-infectious

ative LoD  for the N1 target within the SARS-CoV-2 genome was determined
old serial dilutions with 20 to 29 replicates per dilution using known titers
ppies (cp)/uL) of AccuPlex SARS-CoV-2 Positive Reference Material
(SeraCare) in negative nasal swab matrix collected in saline. Spiked samples were tested
with the SARS-CoV-2 (N gene detection) Test following the laboratory SOP.

Results are summarized in Table 3. The LoD was determined as the lowest concentration
where > 95% of the replicates were positive. Accordingly, the N1 gene has an LoD of 1.2
copies/uL of specimen (Table 3).
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Table 3: SARS-CoV-2 Tentative LoD

N1 SARS-CoV-2 RP SARS-CoV-2
Valid Positive N1 Positive (RP)
Target Level results Mean Detection Mean Detection
n Ct Rate n Ct Rate
4.8 cp/uL 3 3 34.5 100% 3 26.9 100%
2.4 cp/uL 3 3 35.6 100% 3 26.9 100%
1.2 cp/pL 3 3 36.7 100% 3 27.0 00°
0.6 cp/uL 3 3 384 67% 3 26.8
0.3 cp/uL 3 3 38.1 67% 3 26.8
0.15 cp/uL 3 3 38.4 33% 3
b. Confirmatory LoD
The LoD was confirmed by testing additional 20 re . tions were

generated using AccuPlex SARS-CoV-2 Reference
pool of negative nasal swab specimens in ULIM to ecimens. Spiked

est following the

The LoD of the SARS-CoV-2 ( was determined to be 1.2

copies/ul.

Table 4: Confirmatory LoD
N1

(Internal Control)

RNA concentratioy ple
Positives 20/20
26.6
0.1

the N1 SARS-CoV-2 target genes used in the CDC 2019-Novel Coronavirus (2019-
CoV) Real-Time RT-PCR Diagnostic Panel. Accordingly, an in silico inclusivity
analysis was not repeated.
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b. Cross-Reactivity

i.  In Silico Analysis

The SARS-CoV-2 (N gene detection) Test utilizes primer and probe sets identical to
the N1 SARS-CoV-2 target genes used in the CDC 2019-Novel Coronavirus (2019-
CoV) Real-Time RT-PCR Diagnostic Panel. Accordingly, an in silico cross-reactivity
analysis was not repeated.

ii. Wet Testing
Wet testing was performed by Exact Sciences Laboratories to
specificity of the SARS-CoV-2 (N gene detection) Test. Studg
using the NATtrol Respiratory Pathogen Panel-1 (NATRPR-1)
pools 1-5, which is formulated with purified, intact virus
that have been chemically modified to render them
tested according to the laboratory SOP. No signal w.
any of the tested replicates (n=1) of any of the g
(Table 5).

Table 5. Organisms Tested for Cross-Res

Pool Respiratory Virus/Ba® N1 Gene
1 Influenza A 1 (AJ] Not detected
1 Not detected
1 Not detected
1 Not detected
1 Not detected
2 Not detected
2 Not detected
2 Not detected
2 Not detected
2 Mycoplasma pneumoniae (M129) Not detected
3 In za A H3 (A/Brisbane/10/07) Not detected
espPry Syncytial Virus B (CH93(18)-18) Not detected
Coronavirus OC43 Not detected
Coronavirus HKU Not detected
Influenza B (B/Florida/02/06) Not detected
Parainfluenza Type 3 Not detected
Human Metapneumovirus (Peru6-2003) Not detected
4 Legionella pneumophila Not detected
5 Parainfluenza Type 2 Not detected
5 Coronavirus 229E Not detected
5 Human Bocavirus Not detected
5 Chlamydophila pneumoniae (CWL-029) Not detected
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c. Interfering Substances

The SARS-CoV-2 (N gene detection) Test (biplex format) was evaluated for
susceptibility to potential exogenous and endogenous interferents associated with
upper respiratory infections and specimens respectively. A negative patient specimen
pool in Saline was spiked with AccuPlex SARS-CoV-2 Positive Reference Material
at 1-2X LoD (+ SARS-CoV-2 Target) or combined with a negative patient specimen
pool (- SARS-CoV-2 Target). All samples were processed in the presence or absence
of interfering substances at the concentrations noted in Table 6 of the
substances evaluated had an adverse effect on the ability of the g4
SARS-CoV-2 target.

Table 6: Interference Study with Mucin and Blood

SARS-CoV- | Number
Substance Concentration of
2 Target .
Control N/A N/A
Afrin 15% v/v No
Allergy Nasal Spray 5% viv No
+ Blood 5% v/v 25.9 No
Bovine Mucin' ) 30.6 No
Cepacol throat
lozenges (menthol + 34.8 27.5 No
Benzocaine)
Control 3 NA 26.8 N/A
Afrin 3 NA 30.1 No
Allergy Nasal Spray 3 NA 26.9 No
3 NA 25.7 No
3 NA 28.1 No
3 NA 26.9 No

evaluation. All samples were tested with the SARS-CoV-2 (N gene detection)
plex format) and concordance was determined based on results obtained with the

concordance between the singleplex and biplex test results for a clinical sample.
Concordance was based on a Ct value < 40 for specimens considered positive and a Ct
value of > 40 for specimens considered negative for the presence of SARS-CoV-2 N1
gene. Results are summarized in Table 7.
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Note: Because an inconclusive result indicates that one of the test targets is concordant
with the comparator while the other target is discordant with the comparator,
inconclusive results are excluded from performance calculation. The rate of inconclusive
results is 0.83% (1/120).

Table 7: Evaluation with Clinical Specimens

SARS-CoV-2 (N gene detection) Test
(Singleplex format)
Positive
SARS-CoV-2 (N gene Positive 52
detection) Test ‘
(Biplex format) Negative 0

* The inconclusive specimen was positive for N2 with a Ct value of
sample right at the cutoff (i.e., Ct 40), the original assay was negativ
The A002 bi-plex version containing only the N1 target was positive

For the clinical sample testing PPA and NPA after exd
and the Wilson Score Method based 95% Confidence :
-100%)
Negative Percent Agreement (NPA): 67/67 = 1048 6% - 100%)

The usability study evaluated sub!
a nasal swab sample, ingav

yto successfully complete self-collection of
SARS-CoV-2 test result as defined by a positive
y consisted of three part: (a) the subjects
re self-collecti king and mock-shipping process according to the
101 in; tions in a simulated at-home environment without assistance,

and positive for RNase P. All samples had strong Human RNase P signals indicating all
participants were successful in collecting human biological material. No sample had to be
rejected due to missing labels, lost volume or improper packaging.

Observations

Most steps in the IFU were followed easily by more than 75% of subjects. The least
“failures” were observed in the actual swab collection and the shipping/packaging. The
tasks with the highest failure rates (by observation) were related to how to hold the swab
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and remove the cap at the same time and to affixation of the patient label on the tube
without overlapping the ends. These instructions have been revised to address these
failures.

After-Collection Questionnaire
All 30 subjects completed the After-Survey Questionnaire (ASQ) and sored their
satisfaction with the collection instructions. A score of 1 is given to the highest
satisfaction, a score of 7 is given to the highest dissatisfaction. Scores of 3 or lower
indicate that the subject agreed with being satisfied using the IFU for samplg
Individuals reported a mean overall score of 2.1 with a standard deviatiog 6.
subjects also provided written feedback and comment that have been i@rporated intd
updated IFU.

b. Shipping Stability

FDA has reviewed analytical validation data from a s
Quantigen Biosciences, with support from The Gates
Group, that the sponsor references to support s
swab shipped in saline (0.9%) for testing w1th th
2 test. Quantigen Biosciences has granted s

w0 with breakable shafts, this study is
e of the swab in the saline transport solution and
sertion of the swab, swirling in the transport media

at are part of the collection convenience kit. The positive
a concentration of 2x and 5x LoD in pooled negative

IDetection at 2x LoD IDetection at Sx LoD (X/3)
Elution Method (X/3)

RP IN1 RP IN1
A. Per IFU instructions: Swirling for 10 seconds plus 3/3 3/3 3/3 3/3
squeezing against the tube wall
B. Vigorous shaking of the swab 3/3 3/3 3/3 3/3
C. Swirling only 3 seconds with squeezing against the wall (3/3 3/3 3/3 3/3

10
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IDetection at 2x LoD IDetection at 5x LoD (X/3)

Elution Method (X/3)
P IN1 RP IN1
D. Swirling only 3 seconds without squeezing 3/3 3/3 3/3 3/3

against the wall

E. No swirling (just a dip in and take out of the swab with
no agitation in the saline) with squeezing against the wall  |3/3 1/3 3/3 3/3

F. No swirling (just a dip in and take out of the swab with
no agitation in the saline) without 3/3 2/3
squeezing against the wall

However, the collection instructions mitigate this user err:
warning on the first page that no result may be obtaine
followed, and by bolding the most critical steps.

WARNINGS AND LIMITATIONS:

< For in vitro diagnostic use
< For prescription use only
< For use under FDA emerge
< Members of the infecti

use authoriZ@ion (FUA) only
will be trained to perform this assay

ted per CAP regulations.

d by FDA under an Emergency Use Authorization
nces Laboratories, which are certified under CLIA

gene detection) Test is only authorized for the duration of

circumstances exist justifying the authorization of emergency

1agnostic tests for detection and/or diagnosis of COVID-19 under

)(1) of the Federal Food, Drug and Cosmetic Act, 21 U.S.C. §

360bbb-3(b)(1), unless the authorization is terminated or revoked sooner.

e performance of this SARS-CoV-2 assay was established using Nasal swab

imens. Nasopharyngeal, oropharyngeal and mid-turbinate swabs and BAL are
also considered acceptable specimen types for use with the SARS-CoV-2 assay,
but performance has not been established.

« A false negative result may occur if a specimen is improperly collected,
transported or handled. False negative results may also occur if amplification
inhibitors are present in the specimen or if inadequate numbers of organisms are
present in the specimen.

= This test cannot rule out diseases caused by other bacterial or viral pathogens.

11
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= The performance of this test was established based on the evaluation of a limited
number of clinical specimens. Clinical performance has not been established with all
circulating variants but is anticipated to be reflective of the prevalent variants in
circulation at the time and location of the clinical evaluation. Performance at the time of
testing may vary depending on the variants circulating, including newly emerging
strains of SARS-CoV-2 and their prevalence, which change over time.

FDA SARS-CoV-2 Reference Panel Testing
The evaluation of sensitivity and MERS-CoV cross-reactivity was perfory

were Exact Sciences extraction procedure (SOP-2080; authorized
7500 Fast Dx. The results are summarized in the followin,

Table 9: Summary of LoD Confirmation Result usifig -2 Reference
Panel
Reference Materials Speci T Cross-
Provided by FDA pecimen =¥y Reactivity
SARS-CoV-2 0° NDU/mL N/A
MERS-CoV N/A ND

NDU/mL = RNA NAAT detecf@ile
N/A: Not applicable
ND: Not detected

12
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